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«DHIMKIIONEMs TOPrOBBIX CTPATernii» OPUEHTHPOBaHA Ha TpeiiaepoB U (GuHaHCO-
BbIX AHAJIUTUKOB, KOTOPbIE CTPEMSITCS MOBBICUTh 9(D(HEKTUBHOCTD U HAEKHOCTh PabOThI
Ha (MHAHCOBBIX ¥ TOBAPHBIX peIHKaX. ABTOpBI KHUTH JIxeddpu Kau u Jlonna MakKop-
MUK, MMesi HeMaJlblif OMbIT TOProOBIM Ha (DHIOYEPCHBIX PbIHKAX, TLIATEIbHO MCCIIEAYIOT
METO/Ibl ¥ CTPATeru, KOTopkIe, 0 MHEHUIO ITMPOKO#i MyOINKH, TOKHBI MOKa3biBaTh BbI-
Jatoniuecst pesynpraThl. MX cTpornit aHanaus, oCHOBaHHBII Ha TECTaX ¢ MCMOJIb30BaAHUEM
MCTOPUYECKUX JAAHHBIX 110 OOJNBIIOMY CTIEKTPY PHIHKOB, pa3BeHYMBAECT MHOTHE MUMBI 1
SBJISIETCSl OCHOBOI HAyYHOTO MOJAXO0JA K MOCTPOECHUIO Pa3HOOOPA3HBIX TOPrOBBIX CUCTEM.

KHHUry MOXHO MCMONB30BaTh KakK B KayeCTBE CIIPABOYHMKA MO CYIIECTBYIOIMM Ha
CETOJHSIIHUIT 1eHb TOPTOBBIM CTPATErHsIM U METOaM, Tak M B Ka4yeCTBE PYKOBOJCTBA MO
MOCTPOEHUIO OPUTHHANBLHBIX TOPrOBbIX CUCTEM. B KHMre coaepxarcs peKOMEHIaLUU 10
YAYYIIEHHBIM METOaM KOHTPOJISI pUCKa, MOKa3aHbl PUCKOBAHHbIE M MOTEHIIMATBHO yOBI-
TOUHBIE METOAMKHU, CIOCOOHbIE NPUBECTU K Pa30PEHUIO.
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NPEOUCIIOBUE

B at0it KHUTe coOpaHa nHMOpPMalKsI, HeoOXooMMas KaXIoMy Tpeiaepy, xe-
JIAl01LEMY TIOBBICUTH CBOIO KBanpuKauuio. Kak UCTOUHUK CIIPaBOYHOTO Ma-
Tepuaja U PyKOBOJACTBO 1O pa3paboTKe CHUCTeM KHHIa OMKUCHIBAET MHOTO W3-
BECTHBIX METOIMK, a TAKXKE Ipe/ularaeT HoBble CIIOCOObI MOMYYEHUsI MPUObLTI
Ha pBIHKE M MpeuMyllecTBa B Toprosie. Kpome Toro, B KHUTE copepxkarcst
pPEKOMEHJALMK TI0 YJIYYIIEHHbIM METOAAM KOHTpOJISI pUCKa, MOKa3aHbl pUC-
KOBaHHbIE ¥ MOTEHUMATbHO YOBITOUHBIE METOIMKH, CIIOCOOHbIE PUBECTH K
pazopeHuio. OCBELLEHbI Jaxe caMble OCHOBBL: KaK MPUOOpeTaTh U MpeacTaB-
JITh MHGOPMAaLIMIO, KaK BECTH TECTUPOBAHME CHCTEM Ha UCTOPUYECKUX AaH-
HBIX C MTOMOLIBIO CUMYJISITOPOB, KaK 6e30MacHO MPOBOAUTH ONTUMU3ALUIO U
Kak OLIEHUBATh Pe3y/IbTaThl BCECTOPOHHETO CTATUCTUYECKOro aHau3a. B kHure
MOKa3aHbl MMPEUMYLIECTBA XOPOLIEl MEXaHUYECKON TOProBOii CUCTEMbl HaJ
IIPYTMMU TOPTOBBIMU METOIAMHU.

Jl1s Bcex TperaepoB, 3a UCKIIOYEHMEM HEMHOTHMX, CUCTEMHas TOProBIs
[aeT JyqlIre pe3yibTaTbl, YeM MHTYMTHBHAs TOProwisi. TOProwist Mo UHTyU-
LMK BKJIIOYAET CYObeKTUBHbBIE PEILEHUS, KOTOPbIE YacTO ObIBAIOT MPUCTPACT-

" HBIMM U BedyT K yObITKaM. AddeKT, HeyBepeHHOCTb, KaaHOCTh M CTpax JIETKO

BBITECHSIIOT 3HaHUE U Pa3yM B PoJiM Beaylleil Topropio cuiibl. Kpome Toro,
OUYEHb TPYIHO MPOTECTUPOBATH TOPTOBBI METOM, TI€ OTCYTCTBYIOT XECTKHe
MpaBWiIa NPUHATUS petieHuii. C Ipyroii CTOpOHbBI, CUCTEMHAsi TOProBIIst 0ObEK-
TUBHA. B Heit HeT MecTa amoumsam. [1py moMoly 3armporpaMMUPOBaHHOM J10-
TUKU Y TIPEJICTABICHUI MEXaHUYECKUE CUCTeMbI CIIEYIOT JeHCTBUSM Tpeiise-
pa. Camoe syyiiee B HUX — BO3MOXHOCTb NMPOCTOTO TECTUPOBAHUS: TIOXYIO
CUCTEMY MOXHO OTOPOCHUTb WJIM CKOPPEKTUPOBATD, a XOPOLLYIO — YJIYYLIUTb.
B aTolt KHUTE pHBeneHa LieHHas! UHGOPMaLusl, Ype3BbIYaitHO MoNe3Hast TpU
MPOEKTUPOBAHUU, CO3JaHUU U TECTUPOBAHUU NPUOBUIBHOI MEeXaHUYECKOit
TOPTOBO¥ CHCTEMBI. XOTSI OCHOBHOM YIOp clielaH Ha TIyOOKUiT KpUTUYECKUIA
aHaJM3 pa3aMyHbIX (HaKTOPOB, KOTOPbIE, KaK CUUTAETCS, BIMSIOT HA ycIrex
CUCTEMBI, PACCMOTPEHBI U MPOAHATU3UPOBAHBI TAKXKE OCHOBHbIE 2JIEMEHTbI
TOJIHOM MEXaHUYECKOI TOPrOBOM CUCTEMBI.

Yro0bl CYMTATBCS MOTHBIMU, MEXaHUYECKUE TOPTOBbIE CUCTEMBI JOJKHBI
MMETb METOIMKM BXOJa U BbIXxo#a. MeToAMKa BXOa A0JKHA ONPEAESTh MO~
XOJSILLME MOMEHTHI [UIs1 BXOZIA B PBIHOK, KOIZa BEICOKA BEPOSITHOCTD CAEJIOK €
BBICOKMM COOTHOLLEHUEM PUCKa U NpUObUIM. MeToauka BbIXoaa JA0JKHA 3a-
LIMIIATH OT U3IUIIHUX TIOTePh KanuTaja Mpy HeylauyHOM COeJKe WM pa3Bo-
poTe pbIHKa, a Takke 3 heKTUBHO hUKCUPOBATh MPUOBUTL TPU O1ArONpPUSIT-
HOM JIBUKEHUMHM PbIHKA. B KHUre y/ieIeHo 10CTaTOYHO BHUMAHUS CUCTEMATH-
YeCKOMY TECTUPOBAHUIO HAa MUCTOPUYECKUX NaHHBIX U OLIEHKE CUCTEM, METO-
IIOB M cTpateruii Beixona. Jlaxe Tpeilaep, yxe UMEILMii PUEMIIEMYIO CTpa-
TETUIO0 WU CUCTEMY, BO3MOXHO, CYMEET HalTU HEUTO TOJIE3HOE [UIsl ee YIyd-
LIEHUSI, YBEJIMYEHUS IPUOBLUIEH U CHUXEHUS PUCKOB.




10 IW NPEAVCNIOBUE

Kpome Toro, B KHMIe NMpUBEIEHbI PE3YJIbTaThl TECTOB TOPTOBBIX CUCTEM
Jutst optdeneii, COCTOSLIMX U3 HECKONBbKUX (PMHAHCOBBIX MHCTPYMEHTOB. Kak
M0Ka3aHO, aHaJIU3 MOPTQEIbHbIX TOPrOBBIX CUCTEM HE MPEACTABISET 3HAUU-
TEJIbHOI CJIOXXHOCTH, XOTSI M HE TaK MPOCT, KaK aHAJI3 OHOTO TOPrOBOTO MH-
cTpyMeHTa. [lokazaHa M JoKa3aHa NMPOCTOTA BbIYMCIIEHUS rpadMKoB pocta
KarnuTajaa, MaKCUMaJIbHBIX MaICHU KaruTaua, COOTHOIIEHUI pUCKa U TIPUOBI-
JIM, JOXOIHOCTH CUCTEMBI, KOJIMYECTBA CHEJIOK M IPYruX MokKasaTesei, Bax-
HBIX U151 OLIEHKU CHUCTEMBbI YIIpaBjieHUst TopTdeneM akuumit i Topapos. Tak-
K€ OMMCAH IMpOoLeCcC MPOBEJEHUS TECTUPOBAHUS U ONITUMU3ALIMKI CO CMeLle-
HUEM BIIEPEe/1 U APYTHX METOIOB UCTIbITAHUS M ONTUMU3aLuK noptdeneit. Ha-
MpUMep, NPUBOIUTCS MHCTPYKLIMS 110 TTOMCKY ITapaMeTpoB, KOTOPbIE YiIyyllia-
10T npuObUIL (WK Jyyiee otHoweHue Llapma, wium mo6oit opyroit moxasa-
TesIb 3P PEKTUBHOCTHU MaKeTa) M0 KaxA0My HHCTPYMEHTY B OTAEIBHOCTU U MO
6cemy ioptdenio B 11e71oM. OcOOEHHO MOJIe3eH 3TOT MaTepyai OyaeT Uil He-
60JIbIIMX MHCTUTYLIMOHAILHBIX TPEHIEPOB, KENAIOIIMX BECTH CUCTEMHYIO TOP-
TOBJIIO HECKOIBKIMH MHCTPYMEHTAMU B LIEJISIX YBEINUEHMS TUBepcubUKALIIN,
CHUXEHUS PUCKA U TTOBBILIEHUSI TMKBUIHOCTH.

Kpome Toro, utoObl COXpaHUTh OOBEKTUBHOCTD U MOJIHYIO OECIPUCTPACT-
HOCTb BCEX METOJI0B TECTUPOBAHMUSI Pa3HOOOPA3HBIX CUCTEM, Mbl IIPUMEHUIN
Hall aKaJeMUYeCKUil U HAYYHbII OMbIT TSI UCCIIEA0BaHUS METOAMK BXOIa U
BbIxoza. Il TIOATBEPXKIECHUS PE3YJIbTaTOB TECTOB MCIOJb30BATUCH CTATUCTU-
YeCcKMe METO/Ibl, Ha KOTOPBIX OCHOBBIBAIOTCS YCIEIIHbIE TOPTOBBIE CTPATETHHU.

YToObI c/ienaTh HAIM UCCIICA0BAHMS TTOJIE3HBIMU [UTSI BCEX, JAETAITBHO 00-
CYXKIAI0TCSl BCE JIOTUYECKUE TIOCTPOSHMS, JiexXallllie B OCHOBE KaXIIOi cTpa-
TErMU BXOZA WK BbIxoda. JUist TeX, KTO XXeJiaeT MOBTOPUTh U PACLLIMPUTh HALIN
pa3paboTKu, NPUBENEHBI KOJIbI TIPOrPaMM.

ITockosbKy OCHOBa TOProBOi CUCTEMBI BCETIa COCTOMT U3 IByX KOMITOHEH-
TOB, KHUTA, €CTECTBEHHO, BKJIIOYaeT aABe yactu: «MccnenoBaHue BXOLOB» U
«MccnenoBaHue BbIXONOB». PaccMOTpeHME OTAENBHBIX TEXHOJIOTUI BXOIOB U
BBIXOJIOB, HAIIPUMEP HEMPOHHBIX CeTel, MPOBOAUTCS B KOHTEKCTE pa3paboT-
KM KOHKPETHbIX CTpaTernii BXoja WM BbIxoxa. BBeneHMe cooepXuT yKasza-
HUs 1o (yHIaMEHTaJIbHBIM MPUHLMIIAM UCIIOIb30BAHUSI HAyYHOTO MOAXOIa
npu pa3paboTKe TOProBeX cucteM. IlepBas yacTb KHUTH — «Paboune UHCT-
PYMEHTBI» — COJEPKUT OCHOBHYIO MH(OpPMaLMIO, HEOOXOAUMYIO BCEM CHC-
TEMHbIM TpeiinepaM. B 3akitoyeHuM MOABOAATCS UTOTU MCCIIENOBAHUI BCeX
CHCTEM, JAIOTCS COBETHI [0 MX ONTUMAIbHOMY NPUMEHEHMIO, YTO KJIaAeT Ha-
YaJIo aJIbHENILIMM UCCIEN0BaHUSAM. B KOHIIe KHUTH MPUBEIEHBI CCBUIKU U pe-
KOMEH/IyeMble MaTepualbl.

MBblI xoTenu Obl MOSCHUTD, YTO JaHHAas KHUTA ABJISETCS MPOJOJLKEHUEM U
pa3BUTHEM LIMKJIA CTaTell, HaNMCAHHbBIX HAaMMU ISt XXypHana Technical Analysis
of Stocks and Commodities HaunHast ¢ 1996 T.

Locepghpu Oyan Kay,
ulonnaJl. MakKopmuk

BBEOEHUE

Y GOIBIIMHCTBA TPEMIEPOB €CTh 00IIIast YepTa: OHU B3sUTUCH MPEICKa3biBaTh
IBUXKEeHUE (UHAHCOBBIX PHIHKOB, Ha KOTOPBIX TOPTYIOT, B3sUIMCh UCKATh OC-
TPOBKU MPUOBLTLHON «HE3(hHEKTUBHOCTU» B OTPOMHOM OKeaHe 3D eKTUB-
Horo pbiHKa. [ omHoro u3 aBropoB, JIxedhdpu Kama, 3ta nesteabHOCTh
cHavaJia ObLTa criocoboM moTtakaTh CBOEW JIIOOBM K MaTeMaTuke. Bosee je-
CSTH JIET Ha3aj OH pa3paboTan MoOAeNb, NaBaBLIYIO CUTHAIbI BXOAa IJIs
Standard & Poor's 500 (S&P 500) u OEX. Xo0Ts1 3TU CUTHaJIbl ObUIM BEpPHBI
npuMepHo B 80% ciyvaeB, Kall yacto mprHKUMaJ TOPTOBBIE PEIIEHUS, HE OC-
HOBaHHbIE Ha CUTHaaX cucteMbl. OH mojiarajicsi Ha COOCTBEHHBIC PELICHUSI
B BBIOOpE BHUIOB MPUKA30B IJIsI BXOZA, BBIXOJA M YCTAHOBKM CTOTOB. DTH
pelIeHus MPUHUMATUCh CKOpee MO BJIUSIHUEM CTpaxa M XXalHOCTH, COCTaB-
JISTIOIIMX CYTh MHTYUTUBHOM TOPTOBJIM, YeM Ha OCHOBE 3HaHUI U pasyma. B
pesyabrate Kair kosebascst, mpuHUMa OIIMOOYHbIE PEIICHUs U TePsLT IeHbIU
yaiie, yeM BbIMTpbIBai. Kak u mist 6onpiumHCTBa Tpeiiaepos, st Kaia Top-
roBJIsl 0€3 KECTKUX «MEeXaHUYEeCKUX» MPaBWI MPUHSATUS PellleHU! Oblia He-
¢ dekTuBHA.

Ecm nHTYyMBHAs TOPTOBIIsl HE TpHeMIIeMa, TO YTo Hy>XXHO? Bo3MoxHo, or-
BETOM MOIJIa CTaTh CUCTeMHasl Toprosisi. Kair penmi pa3pabotaTb MOJHOC-
THIO aBTOMATU3MPOBAHHYIO TOPTOBYIO CHCTEMY B BHIE KOMITBIOTEPHOMN IPO-
rpamMMBbI, KOTOpasi MoIia Obl TeHepUpPOBATh MPUKA3bl Ha MOKYIIKY, MPOIaXY,
pasMelleHre 3alIMTHBIX OCTAHOBOK U MpouMe MpHKa3bl 6e3 BMelaTeIbCTBa
yesioBeka. Ecnu creoBaTh JJOTMKe, Takasi CUCTEMa MOIJIa Obl UCKJIIOUUTD MPO-
6J1eMbI 9MOLIMOHAILHOTO TIOPSIIKA — €CJIM Y TI0JIb30BaTeNsl XBaTUT AUCLIATUTI-
HBI CTPOTO CJIe[IoBaTh cUcTeMe. Takasi cucTeMa JaBajia Obl SICHbIE U 000CHO-
BaHHbIE BXOIbI, «HOPMaJbHbIe» BBIXOABI TIPU (DUKCALIMKM TPUOBUTH, a TakKXke
«QHOMAJIbHBIE» BBIXOIBI C LEJIbIO KOHTPOJISI PUCKA JUTSI OTPAaHUYEHUS TOTEPh B
HEYIauHBIX CHEeJTKaX.

[MomHOCTBIO aBTOMATHU3MPOBAHHAS CUCTEMA TAKXKe Jaia Obl BOSMOXHOCTb
TPOBOANUTH HEUCKAXEHHBIE TIPEICTABICHUSMU YeIOBeKa TeCThl Ha UCTOPU-
YeCKUX JaHHBIX U, YTO OCOOEHHO BaXXHO, Ha OOJBIIMX 00bEMax STHUX JaH-
HbIx. Kair pemmi, 4To e AMHCTBEHHBII CITOCO0 OTPEeAeIUTh TPUTOTHOCTD U pa-
60TOCMOCOOHOCTh CUCTEMbl — 3TO TIIATEJbHOE TeCTUpOBaHUE. [10CKOIbKY
HMCTOpUYECKUE TaHHBIE YK€ M3BECTHBI MOJIb30BATENI0, TO MPOBECTU JOCTO-
BEPHOE TECTUPOBaHKME BPYUHYIO Heslb3s. Eciu, Misias Ha MCTOPUYECKHUii Tpa-
uk, Kai cyuran, yrto Kakoi-TO MOMEHT ObUI «XOPOLIMM» JUISl BXOJIA B Pbl-
HOK, TO BEPUTh 3TOMY OBbUIO HEJIb3sl, TIOCKOJIBKY OH YK€ 3HaJI, YTO Ha CAMOM
JieJie TIPOU30IILIO TIoc/ie 3Toro MoMeHTa. Kpome Toro, ecim ucropuieckue
rpavKku MpocMaTpUBaTh B MOMCKAX APYTUX MOMEHTOB M MOJEJIEH, MOUCK B
HMX HEBOOPYKEHHBIM TJIa30M OyzieT MCKaXeHHBbIM. Eciu e Mojesib MOXHO
(opManbHO ompeneauTh U SICHO 3aKOAMPOBaTh, KOMITBIOTEP MOXET MPOBEC-
TH paboTy 0OOBEKTUBHO, TPOPAOOTaB MHOTOJIETHUE UCTOPUIECKHE TaHHbIC B
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MoKCcKax 3aaHHOi (hopMallMK, U TIPOBEPUTD, UTO CIIYUYWIIOCH HA PHIHKE HOC-
Jle KaXI0TO OOHapyXeHHUs 3aiaHHoil Moxenu. TakuM oOpa3oM, pe3yibTaTbl
TecTa MOKAXYT, NEUCTBUTEIbHO JIM JaHHAsI MOJIEJTb IaeT MPUOBLIbHBIC TOPro-
Bble cUrHaibl. [1omoOHBIM Xe 00pa3oM MOXHO MCCIAEeI0BAaTh MPUOBUILHOCTD
MpaBUJ BbIXOJA.

CreoBaTesibHO, MeXaHUYECKasi TOProBasi CUCTEMa € XOPOILO OMpe/eIeH-
HBIMHU MPAaBUJIAMHU TTO3BOJIUT YUUTHIBATh TAKUE (HAKTOPbI, KAK KOMUCCUOHHBIE,
MPOCKaJIb3bIBAHUE, HEBBITIOJIHEHHBIE TPUKa3bl M CKAUKOOOpa3HbIE U3MEHEHUS
1IeH. DTO MO3BOJIUT N36eKaTh HEMTPUSITHBIX TOTPSICEHU MPU MEPEXOJIE OT KOM-
TIBIOTEPHBIX TECTOB K HacTosieil Toprosie. OnHoit u3 npobsiem Kaia B Haya-
Jie ero TOProBOi Kapbepbl ObUI0 HEYMEHUE YIUTHIBATH KOMUCCUOHHBIE U IPY-
THe U3IepXKKHU Ha 3aKimoueHue caenok no onumonam OEX. ITpu momoriu mod-
HOI MeXaHU3alluK1 OH CMOT YOeIUThCS, YTO CUCTEMa BKJIIOUAET BCE MMOJOOHbBIE
daxTopsl B cBoMX TecTax. TakuM 06pa3oM, MOXKHO M30eKaTh MOTEHLIMATbHBIX
HEOXUIAHHOCTE! U TOMYYUTh OYE€Hb PEATUCTUYHYIO OLIEHKY IMOBEACHUS CUC-
TeMbl WJIM ee dyieMeHTOB. Kall peiu, 4To cucTeMHasi TOPTOBJIsSi MOXKET CTaTh
KJTIOYOM K YCIIeXy Ha pbIHKE.

YTO TAKOE MNMOJIHOCTbIO MEXAHUYECKAS
TOProBAsi CUCTEMA?

OpnHa 13 mpo0GJieM, ¢ KoTopoi cronkHyscst Kair B panHeii pabote, cocrosiia B
TOM, YTO €r0 «CHCTeMa» JaBajla TOJIbKO CUTHAJIBI BXOIA, OCTABJISAS PEIICHUE O
BBIXOJIE Ha ycMOTpeHue Tpeitnepa. CienoBaTesibHO, JaHHask CCTeMa He OblLia
MOJIHOCTBIO MeXaHUUYeCKOit. [TOJHOCTBIO MeXaHWUYEeCKast TOProBasi CUCTEMa,
KOTOpAasi MOXET TECTUPOBATHCS M TIPUMEHSITHCSI COBEPIIEHHO OOBEKTHBHBIM
00pa3oM 6e3 BMeIaTeIbCTBa YeI0BeKa, TOJDKHA CONepKaTh TOUHBIE TTpaBUia
W JUISL BXOZIOB, M JIJIsI BBIXOJIOB U3 PbIHKA. YTOOBI OBITh AECTBUTEIBHO MOJHOM,
cucTeMa J0JIKHA 1aBaTh CIEIYIOLIYI0 HH(OPMALMIO:

1. Korma, KaK 1 Mo Kakoii 1ieHe BXOIUTb B PHIHOK.
2. Korna, KaK ¥ 1Mo KaKoii 1ieHe BBIXOAUTh U3 PbIHKA C YOBITKOM.
3. Korma, Kak ¥ 1o Kakoii IIeHe BBIXOIUTh U3 PhIHKA C PUOBLIBIO.

CurHajibl BXOIa MEXaHUYECKOI TOPTOBOI CUCTEMBI MOTYT ObITh MPOCTHI-
MU, HarpuMep OXHO3HAYHBIN CUTHAJ TIOKYIKM MM TPOJAXU TIPU OTKPHITUK
TOProOB Ha CJIEAYIOIINIA 1eHb. MOXHO MCIOJIb30BaTh JUMUTHBIA NIPUKa3 WK
CTOI-NPUKA3 Ha OMpPeIeIeHHOM LICHOBOM YPOBHE Ha Clieytonuii neHb. Kpo-
Me TOro, BO3MOXHBI OYEHb CJIOXKHBIE MTPUKA3bl, UCIIOJHIEMbIE B OTIEIbHbIE
TMePHOIbI BpEMEHM IIPH COOTBETCTBUM HEKOTOPBIM YCJIOBUSIM: HAIlpUMep, CTOI-
MPpKKa3 Ha TIOKYIKY WM TPOAAXy, €CJIM Ha PhIHKE TPU OTKPBITUM 00pa3yeTcst
pa3pbiB YKa3aHHOI BEJIMUMHBI.

——
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BbIXOIbl TOProBOii CHUCTEMBI TaKXe MOTYT OCHOBBIBATHCSI Ha MpUKa3ax
Pa3MYHBIX TUTIOB — OT MPOCTBIX 10 OYEHb CIOXHBIX. BbIXOI U3 YOBITOUHOM
CHIEJIKU YacTO JIOCTUTAETCS C TIOMOILBIO 3aIIUTHON OCTAaHOBKM, KOTOpasi Tpe-
KpalllaeT c/IeJIKY JI0 TOTo, KaK OyIeT HaHeCceH cepbe3Hblii yObITOK. DTa ocTa-
HOBKa, TpeICTaB/siolasi co00ii CTOM-NpuKas st n36eXaHuss HEKOHTPOJIM-
PYEMBIX TIOTEPb, BBITOIHSIET OAHY U3 (DYHKIIMIA, VTS KOTOPBIX CO3IaI0TCS CTpa-
TErMK BbIXOA B COCTABE CUCTEMbI: (DYHKIIMIO KOHTPOJISI prcKa. Bbixon ¢ mpu-
OBbUIBIO MOXKET IOCTUTAThCSI HECKOJIBKMMU CITOCO0aMU, B TOM YHCIIE U UCTIONb-
30BaHUEM LeJIell npubbLay — JTMMUTHBIX TIPUKA30B, PACIOIOXKEHHBIX TaK, YTO
Cc/leNTKa 3aKaHYMBAeTCsl TI0cie HEKOTOPOTO ABVXKEHUST PhIHKA B TIOJIB3Y Tpeil-
Jiepa; «CAeOAuux 0CMmano8oK», KOTOpPbIe MPEICTAaB/ISIOT COOOM CTOM-TpUKa-
3bI, HEOOXOIMMBIE TSI BBIXOZIA C TIPUOBUIBIO TIPU Havasle TIPOTHBOIIOIOXHOTO
JBUKEHUST PbIHKA, ¥ GOJBIIIOrO pa3HOO0pa3usi APYTMX BUIOB MPUKA30B U MX
COYETAHMIA.

B pannux nonbitkax Kara neiicTBoBaTh Ha phIHKE €IUHCTBEHHBIMU J0C-
TYMHBIMUA CUTHAJIaMU ObLTA COOOLICHMSI O BO3MOXHOM HAIpPaBJICHUU PbIHKA
WM TOYKaX pa3BopoTa. DTH CUTHANIBI CITY>KUJIM OCHOBO JUTSl IPUKA30B Ha 10~
KYIKY WM MPOJAXY IO TeKYyILIeH 1ieHe — a TAKWe MPUKa3bl YaCTO HE BBITOJ-
HSIIOTCS M IAIOT OOJIBIIIOE TIPOCKAIb3bIBAHME. XOTSI CaMK CUTHAJIBI ObLIM YacTo
BeCbMa TOUHbBI, OHU HE YJIaBIMBAIN KaXIylo TOUYKY pa3BopoTta, u Kair mornpoc-
Ty HE MOT pa3BOpayMBaTh MMO3UIMIO Ha OCHOBE KaXIoro curHaia. TpeGosa-
JIUCh OTIEJIbHBIE TIPABUJIA BBIXOIA, MTOCKOJIbKY Mporpamma Karta He gaBajia cur-
HaJIOB JUIS BbIXOIa, OyIydr He TMOJTHOCTBIO MeXaHUMYeCcKOoi Mozenbio. TTockonb-
Ky CHCTeMa He JIaBajla CUTHAJIOB BbIXO/A, BCE BBIXObI OCTABATUCH CYOBEKTUB-
HBIMM, YTO M OBUIO OHOM M3 MPoOIeM TOProBIv Ha TOT MOMeHT. Kpowme Toro,
HE YIaBaJioCh 10CTATOYHO 3(D(HEKTUBHO OLIEHUTD MOBEAECHUE CUCTEMbI Ha JUTH-
TeJIbHOI BBIOOPKE MCTOPUYECKUX HaHHBIX, TPUXOAMIIOCH «UIPaTh BCIIETYIO».
Be3 nomHOCTbI0O MEXaHUUECKOW TOPrOBOi CUCTEMBI, T.€. CUCTEMBbI, BKIIOYAIO-
111eii BBIXOIBI 1 BXO[IbI, HE TOBOPSI YK€ O KaYeCTBEHHOM TeCTUPOBAHUHU, HEBO3-
MOXHO OLICHMBATh TaKUe MOKa3aTeu, KaK 00last JOXOIHOCTb, MaKCUMaJlb-
HOe TajieHne Kanurtana, otHoueHue [llapma, TpyaHO oLleHMBATh UCTOpUYEC-
Kuii rpaduK U3MEHEHMsI KaluTala U UCCIIeIOBaTh PSII APYTHX BaXKHbBIX XapaK-
TEPUCTUK CUCTEMBI (HampuMmep, BEPOSITHOCTh MPUOBLIM B OymyIem). YToOs!
JIaTh TOCTYI K 3TUM (DYHKIIMSIM, TpeOoBaaach MojiHasi CUCTeMa, alolasi CUr-
HaJTbl Ha BXOJ M Ha BBIXOJ M3 PbIHKA.

KAKUE BXOAbl U BbIXOAbl CHUTATb OMTUMAJIbHbIMWU?

Tpearnonoxum, 410 y HAC UMEETCsl MeXaHMJYecKasi TOPropasi CUCTeMa, KOTO-
past UMeeT MOJIeJIb BXO/Ia, JAOIIYI0 MPUKAa3bl Ha BXO, W MOJIe/Ib BBIXO/IA, [al0-
IO rrprKa3bl Ha BBHIXOM (BKITIOYAsk HEOOXOMMMBIE 3aIllUTHbIE OCTAaHOBKH). Kak
OLIEHUTDb PE3YJIbTaThl PA0OTBI CUCTEMbI M OTPEIETNTb, KAKOM MP1Ka3 XOpolil,
a Kakoit miox?
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O6parute BHUMaHKE, YTO Mbl TOBOPUM O MpuUKA3ax Ha BHIXOJ U BXOJ, a HE
o cuenanax. ITouemy? IToToMy, 9TO CUTHAJTBI CJIMIITKOM HeompeaeaeHHbl. O3Ha-
YaeT JIU «CUTHa» Ha MOKYIIKY, Y4TO CleyeT MOKYNaTh PU OTKPBITUU CIIEIYIO-
LIEro AHS WK MOKYTaTh C MCTOIb30BaHMEM CTOI- WIMJIMMUT-TIpUKasa? U eciu
Ia, TO 10 Kakoii ieHe? Ecim nocrynaer «CUrHam» Ha BbIXOJL U3 JUTMHHOM 11031~
LIMM, KOTZA JA0JKEH MPOU3BOAUTBCS BBIXOI — MPH 3aKPBITUH, TPU AOCTHXE-
HUY OIpPEEICHHOI LIEHbl WU, MOXET ObITh, MO 3alMTHOI ocTaHoBKe? Kax-
IIblif U3 TAKMX MPUKA30B OyIeT UMETb Pa3IMYHbIe MMOCIEACTBUS B KOHEYHOM
pesynbrare. TakuM o6pasoM, Uisi onpesie/ieHus] paboTocOoCOOHOCTH MeToza
BXOJIa WJIM BBIXOZIa HYXHO, YTOOBbI OH JlaBaJl HE OOLUME cueHAanbl, a B ONpee-
JIEHHbIE MOMEHTBI BpeMeHHU JaBa crietnduyeckue npukassi. [1onaHoCTbIO ON-
pefieJIeHHBIi TPUKa3 Ha BXO/ WM BBIXOI MOXET ObITh JIETKO IIPOBEPEH Ha Ka-
4ecTBO Wik 3¢ HEKTUBHOCTb.

B 1IMPOKOM CMBICIIE CIIOBA X0powiuil npuKka3s Ha 6xo0 — 3TO TaKOM MpHKa3s,
C KOTOPBIM TpPeiiiep BXOOUT Ha PHIHOK C OTHOCUTEIbHO HU3KUM PUCKOM U BbI-
COKOI BEPOSATHOCTBIO ITOTEHIIMAIbHOM MpruObUTA. PaeM 11t Tpeiinepa Oblia Ob
cucTeMa, KOTopasi 1aBajia Obl IPUKa3bl Ha MOKYIIKY M IIPOJAXy [0 3KCTPeMallb-
HBIM LIeHaM TpU KaxaoM pa3Bopote. [laxe ecau Obl BbIXOIbI HE MPUHOCHIN
60/IbLION MPUOLLIY, HUA ONHA U3 CHEJIOK He MMea Obl 00JIee OAHOTO-ABYX TH-
KOB He01a20npusimuoeo 0suicenus: (MaKCUMaIbHBIX HEPEaJU30BaHHBIX YObIT-
KOB 32 C/IEJIKY), U BJIIOOOM ClTydae BXOJl B PbIHOK IOCTUTaJICs Obl MO JIy4dlleid u3
JIOCTYITHBIX LIeH. B HecoBepILIEHHOM pealbHOM MUPE, BIIPOYEM, BXOJIbI HUKOT-
I1a He Oy/IyT HACTOJIBKO XOPOLLM, HO OHU MOTYT ObITh IOCTATOYHO XOPOILH, YTO-
Obl IpK NpreMIEMOii 3 PEKTUBHOCTH BBIXOJI0B HEOIArONPHUATHOE ABUXKEHUE
YIEPXUBAJIOCh HA HU3KOM YPOBHE U COOTHOILEHHE PUCKA/TMPUOBLIU ObLIO
YAOBJIETBOPUTEBHBIM.

Yro cocrasisier 3¢ deKTuBHBIN BbixoA? DdheKTUBHBINM BbIXOI NJOIXEH
3alMLIATh KalnuTal Tpeiaepa oT HeOJIaronpusaTHON PIHOYHON CUTYyaLlUU.
BaxxHO 3aLMTUTh KalIUTA OT Pa3MbITHSI YOBITOUHBIMU C/IEJIKAMU, HO TIPU 3TOM
He 00pBIBaTh CJAMILIKOM PAaHO MOTEHIMAIBHO NPUObUIbHBIE CIEIKH, TIPEBpaLas
UX B MaJIOYObITOUHbIE. MIeanbHbIil BHIXOM DOJIKEH YASPXUBATh MO3ULMIO ISt
TOJTy4EeHUSI 3HAYUTENIbHOMN MPUOBLIN OT JTI0O0r0 KPYITHOTO ABUXEHHUS, T.€. OCel-
JIaTh BOJIHY U IepKaThCsl HA HEil 10 HyX)KHOro MOMeHTa. BripoueM, yiepxatbcst
Ha rpeOHe BOJIHBl — HE CaMoe€ IJIaBHOE, €CJIM CTPAaTerus BbIXOA COYETAETCS C
dopMmyioit Bxozia, TO3BOJISIIOIIEH BEPHYTHCS B IPOTSKEHHbBIN TPEHT WU Y-
roe KpyImHO€ IBUKEHUE PhIHKA.

B peanpHOCTH TPAaKTUYECKU HEBO3MOXHO U, HECOMHEHHO, HEOOOCHOBAH-
HO 0OCYXIaTh BXOIbl M BBIXOJIbI TI0 OTAEJNBHOCTH. LISl TECTMPOBaHMS TOPro-
BOW CUCTEMBI JJOJKHBI MCIIOJIb30BATHCSI M BXOIbI, U BBIXOJIbI, YTOOBI OCYIIECTB-
JISUTKCH TOJTHBIE LMKJTBI. Kak MOXKHO MOJTyYTh 3aBEPLIEHHBIE CIETKH LTS OLICH-
KU 3 PEKTUBHOCTH, €CIM U3 PbIHKA HE BBIXOAUTH? MeTo/bl BXOa U BbIXOIa
HEOOXOAMMBI [UTSI CUCTEMBbI, KOTOPYIO MOXKHO TeCTUpPOBaTh. OOHAKO CleayeT
HMMETb PsiJL CTpaTeruii BXoaa 1 MpoOBEPUTb UX BHE 3aBUCUMOCTH OT BbIXOIOB U
TaKUM e 00pa30M UCTIBITATh PSII CTPATETHil BHIXOA BHE 3aBUCUMOCTH oT BXO-
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na. B obuieM xenaTebHO M3MEHATh KaK MOXKHO MEHbIIIE TapaMeTpoB 3a pa3 U
U3MepATh 3GGEKT ITHX MAHUITYJISLMA, TIPH STOM UTHOPUPYS MM HE TPOTast
Npyrie mokasatenu. Pa3Be He B 3TOM COCTOMT HAy4HbIiA MOIXOJI, XOPOIIIO cebst
3apeKOMEH/IOBABIIMI B APYrHX oTpacisix? Ho MOXHO i 1oCTHYb TaKoil N30~
JSILMM ¥ KOHTPOJISL B MICCIIETOBAHUY BXOZIOB M BBIXOZIOB TI0 OTIEIBHOCTH?

HAYYHbIA NMOAXOJ[, K PASPABOTKE CUCTEM

Ora KHUTa npeaHasHa4YeHa 111 CUCTEMATUYECKOro 1 n0)1p061-[0ro aHaJIn3a UH-
JUBUIYaJTbHBIX KOMITOHEHTOB, COCTABJIAIOMINX ITOJTHYIO TOPrOBYIO CUCTEMY. Mpi
Tnpeamara€M HaydYHO€ MCCICIOBAaHMUE BXOIOB, BBIXOJOB M APYTHMX 3JIEMECHTOB
TOPTOBOﬂ cucteMbl. OCHOBHasI CYLUIHOCTb HaYYHOT'O TOAXO0[a B 3TOM aCIIEKTE
TakoBa:

1.  OOBEKT UCCNENOBAHMS, B JAHHOM CJIydyae TOProBasi CHCTEMa M
€€ COCTaBJISIIOIIINE, JOJDKEH OBITh OCTYIIEH TSI IPSIMOTO VT OTI0-
CPe0BAHHOTO HABIOACHNMSI MPEINOYTUTENBHO 03 3aBUCHMOCTH
OT CyOBEKTHBHBIX CYXIECHHI, YTO B HEKOTOPBIX CITy4asiX JIETKO JI0-
CTHKMMO TIPY TIOMOIIN COOTBETCTBYIOINIMX MIPOTPAMM TECTHPOBA-
HUSI TIOJTHOCTBIO MEXaHMYECKUX TOPTOBBIX CHCTEM.

2. Tpebyetcs ynopsitoueHHasi METOIMKA OLIEHKU TOBEIEHUS McCIe-
IyeMbIX TOKa3aTeseil, T.e. B Clydae TOPTOBBIX CHCTEM — TEeCTH-
POBaHUE Ha JUTUTENIbHBIX BbIOOPKAX MCTOPUYECKUX JAHHBIX COBME-
CTHO C UCTIOJIb30BaHUEM CTaTUCTUUYECKON 00pabOTKM JaHHBIX ISt
OLIEHKHM CIOCOOHOCTU CUCTeMBI 3¢ (hEKTUBHO EUCTBOBATH B Oy-
NyLLIeM U Ha APYTHUX BbIOOpKaX AaHHBIX.

3. TpebGyetcsi MeTol OrpaHMYECHUST 00 beMa BEIMUCIIEHHIA, COCTOSIIIUI
B uKcay GOMBIIMHCTBA TapaMeTPOB MPU KOHLIEHTPAL[MK BHU-
MaHus Ha 3¢dexTax, BO3HUKAIIIUX OT U3MEHEHMUS OHOIO-BYX
KPUTUYECKHX MapaMeTPOB B KaXIOM TecTe.

CTpyKTypa 3TOif KHUTY BO MHOTOM OTpaxkaeT Hay4HbIi 1moaxon. CUcTeMbl

. pa3ageeHbl HAa MOAEIM BXOAOB M BbIXOAOB, I UX UCCICAOBAHUA 06CY)K£[aIOT—

Cs1 M TIPUMEHSIIOTCSI CTaHAAPTU30BaHHBIE METOMIbI, 00pa3ysl OTAeIbHbIC pa3iie-
JIBI TIO BXOZaM 1 BbixojiaM. [1poBoasiTcsi 0O0beKTUBHBIE UCCASIOBAHMS U CTaTU-
cTrdeckasi 00paboTKa JaHHBIX. Pe3ynbrarsl mpencTaBieHbl OCIe10BaTeIbHBIM
00pa3oM, TO3BOJISIIOIIUM TTPOBOIUTD MIPpsIMble cpaBHeHUsI. [ist yueHoro, uc-
cJieioBateNsl B JI000 OTPacid B 3TOM HET HUYETO HOBOTO.

J171s1 MHOTHX TPElIepOB MOXET 0Ka3aThCsl CIOPIPU30M, YTO OHU, TIONOOHO
MCCIIeNoBaTeNsIM, TakXKe MMEIOT paboTarolinii HayuHblii moaxoa! KHuru mis
TPEeiIepOB YacToO YIIOMUHAIOT «TOProBJII0 Ha Oymare» MM MCTOPUYECKOE 00-
paTHOE TeCTUpOBAHUE, a TAKXKE MPUBOAST Pe3y/IbTaThl, OCHOBAHHBIE HA 3TUX
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MeTonax. Bripouem, sTa KHura Oyier Gosiee MocienoBaTelbHa B IPUMEHEHUI
HAY4YHOTO ITOXO/a K YCIIEITHOW TOProBjie Ha phiHKax. Hampumep, HeMHOTHE
U3 KHUT, YIIOMUHAIOIIUX KCTOPUYECKOE TECTUPOBAHKE TOPTOBBIX CHCTEM, OC-
HOBBIBAIOT 3aKJTIOYEHMST Ha CTATUCTUYECKOM aHAIN3e BEPOSITHOCTU OyIyIIMX
MpUObLIEH ¥ CTATHCTUYECKOM TTOATBEPKICHUM JOCTOBEPHOCTH PE3YJIbTATOB
TeCTOB. DTa KHUTA BKITIOYAET MOAPOOHOE MOCOOUE MO MPUMEHEHHUIO CTATUCTH-
KU TS OLIEHKY 3(h(eKTUBHOCTU TOPTOBBIX CHCTEM.

TakXe cliefyeT OTMETUTD, YTO HEMHOTHE aBTOPBI TIPOBOIST TECTUPOBAHKE
BBIXOJIOB ¥ BBIXOIOB HE3aBUCHMO APYT OT pyra. CyIIecTBYET psii MHTEPECHBIX
CIOCO0OB, TIO3BOJISIIOIIMX POBOANTH TECTUPOBAHNE M30JIMPOBAHHBIX KOMITO-
HEHTOB cucTeMbl. OIMH U3 HUX — UCIOJIb30BaHNE Habopa CTaHIapTHBIX CTpa-
TEruii BXOJA M BBIXO/A, KOTOPBIE OCTAIOTCST (DUKCHMPOBAHHBIMHM, B TO BPEMS KaK
TAHHBII BXOI, BBIXOJI WJIM IPYTOM KOMITOHEHT MeHsieTcst. Harmpumep, nipu usy-
YeHWM MOJIENIel BXOIa MCIOIB3YeTCsl CTaHIapTU30BaHHash MOJIENTb BhIXoa 0e3
M3MEHEHUII [T pa3IMYHbBIX BXOJIOB ¥ MX MOIU(HMKALIMIA, U TAKUM Xe 00pasoM
JUIST M3yYEeHMsI BBIXOIOB OyIeT MCITONb30BaThCsl CTAHAAPTU30BAHHAST MOIENTb
Bxoma. Jlyist Tpeiiaepa OyneT HeMaJbiM IIOKOM KCIIOJb30BaHKeE ISl UCCIIe0Ba-
HMsI BXOIOB TeHepaTopa CIyJaiiHbIX YMCell, CIIOHTAHHO OTKPHIBAIOIIETO UTHH-
Hble U KOPOTKHE MO3UIMK Ha Pa3IMYHBIX phiHKaxX! BOJIBIIMHCTBO TpeiinepoB
BIaJIX Obl B MTAHUKY OT OJHOM MBICJM O MOJETN, OCHOBAHHOI Ha BBHIMAICHUN
KYOMKOB, HO Ha CAMOM JieJie TaK¥e BXOIbI BEJMKOJICTTHBI IS )KECTKOTO TeCTH-
poBaHUs cTpaTeryii Beixoma. Crparerdsi, CiocoOHasi BBKATh MPUOBLTL U3 CITy-
YafHBIX CMIEJIOK, KaK HA CTPAHHO, BITOJTHE MOXET ObITh pa3paboTaHa, 1o Kpaii-
Heii Mmepe 11t naaekca S&P 500 (Katz and McCormick, March, 1998, April, 1998).
HWcnibiTaHust ciieayeT MpoOBOAUTh TaK, YTOOBI pa3Hble METOMbI BXOIa U BBIXOIA
MOXHO OBLTO OCMBICJIEHHO CPaBHUBATb.

B 0011ieM, OCHOBHBIE 3JIEMEHTBI HAyYHOTO TOIXOIa BKIIIOYAIOT:

1. I/ISOJTI/IDOBaHHBIe HCCaea0BaHUsA Pa3JIMYHBIX 3JIEMEHTOB CUCTEMBI.

2. Hcronb3oBaHue CTAHIAPTHBIX METOIHK, TIO3BOJISIIOIIIX TPOBOITH
TIOCTOBEPHBIE CPaBHEHUSI
3. CTaTHCTHYEeCKYIO OLIEHKY Pe3yJIbTATOB.

MATEPWUAJIbI U METO/bI,
HEOBXOAUMBIE AJ19 HAYHHOIro nogxoaAa

[Mpexae yeM NPUMEHSTh HAYYHBII TTOAXOM K U3YYEHUIO PBIHKOB, CIEIYET pac-
cMoTpeTh psif hakTopoB. Bo-nepsbix, TpeOyeTcs Lienast BcelleHHast J0CTOBEep-
HBIX TAaHHBIX U1 ICTOPUYECKOTO TECTUPOBAHUS M CTaTUCTUYECKOTO aHAJTM3a.
IMockonbKy 3Ta KHUra KOHLUEHTPUPYETCsl Ha TOBApHbIX OMpKax, B OCHOBE UC-
0JIb30BaHbl JAHHBIE 110 LIEHaM Ha KOHell JHs, nocTtasisieMble Pinnacle Data
Corporation, KOTOpble BKJIIOYAIOT CETbCKOXO3SIICTBEHHbIE TIPOIYKTbI, METal-
JIbI, 9HEPTETUYECKHE PECYPCHI, O0UTalY, BATIOTHI M PHIHOYHBIE MHAEKCH. B
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KHHMIe HEe paccMaTpuBaeTCsl BHYTPUIHEBHAsI TOPIOBIsl, XOTS 3TO — OfHA U3
OCHOBHBIX 00JIaCTeil HAlIMX MHTEPECOB, KOTOpasi, BOBMOXHO, CTAHET TeMOii
cnenytouieit kHuru. [ToMUMO cTaHIAPTHBIX LIEHOBBIX JAHHBIX UCCIIENOBAHUE
BJIMSTHUSI PA3JIMYHBIX BHEITHUX (DaKTOPOB Ha PHIHOK MOXKET OTPEOOBATh BECh-
Ma HeoObIYHbIX TaHHbIX. Harnpumep, faHHble 06 aKTUBHOCTH COJTHEUHBIX TSI~
TeH (COJTHEYHOE M3JTyYeHMe BIUSIET Ha PSI/I PHIHKOB, B YaCTHOCTH Ha CEJbCKO-
XO3SIMCTBEHHBIN) ToMydeHbl oT benbruiickoii Koponesckoit O6cepBaTopui.

Masio uMeTh OrPOMHOE KOJMYECTBO JTAHHBIX — HEOOXOIMMO MOJIETMPOBa-
HUE OIHOTO WJIM HECKOJIbKMX TOPIOBBIX CUETOB ISl MPOBENEHUS TecToB. st
3TOTO TPEOYETCSI MOpeogblii CuMyAsmop, T.e. TaKeT MpOrpaMM VTSl CO3TaHUs
CUETOB M BEIEHUs TOProBIM Ha Komrblotepe. Hanbonee mmpoko ucnonb3o-
BaJics TOproBuiii cuMynsatop ot Scientific Consultant Services, HamMcaHHBII
Ha s13pike C+ +, paccuMTaHHBIN Ha paboTy ¢ mopTdensiMu aKLuii 1 XOporIo
M3BECTHBII aBTOpaM. Kpome Toro, pasHooOpa3Hble BO3MOXKXHOCTH TECTUPOBa-
HUS M TOCTPOEHUSI rpadMKOB 3aJI0XKEHBI B TaKUe MporpamMMel, kak TradeStation
dbupmbr Omega Research mmu SystemWriter Plus. MBI MCTTOTb30BajIM B HallleM
aHaJM3e He TOJbKO 3TU MporpaMmbl, HO U MS Excel, KoTopoit moib3ytorcst
OYeHb MHOTHE.

Ellle onvH BaXHBIE MOMEHT — onmumusayus napamempos moodeaei. Tlpu
TPOBENCHUH TECTOB YaCTO HEOOXOMMMO HacTpaMBaTh MapaMeTpbl HEKOTOPBIX
KOMITOHEHTOB (HarpruMep, MOJEIM BXO/a, BbIXOJa WU UX YacTeil), 4ToObl 00-
HapyXWTb HAWIy4LIMid HAa0Op MmapaMeTpoB /WM YBUAETb, KaK MOBEICHUE
MOJIENTY MEHSIETCS] CO CMEHOIA mapaMeTpoB. Bo3MOXXHO MpoBeieHne HECKOJb-
KHMX BUIOB ONTHUMHU3AIMU MapaMeTpoB Monenu. [Ipu pydHoil onTUMU3aluu
T0JIb30BaTeNb 3aaeT MapaMeTp, KOTOPbIi OyleT BapbUpOBATHCS, U MpPe/ebl
€ro U3MEHEHMST; TPUYEM TOJTb30BaTeIb MOXKET OMHOBPEMEHHO YIIPABIISTD JBY-
Ms WK GoJiee mapameTpaMu, Mojydasi pe3yJIbTaTbl B BUIE TaOIULbI, TOKA3bI-
BAIOIIMI BIMSHUE 3HAYCHUI MapaMeTpOB Ha TOKAa3aTeJM CUCTeMBbl. pyroii
METOJl — «10006as» onmuMu3ayus, CyIeCTBYIOIIAsi B HECKOIBKUX PA3HOBU/I-
HOCTSIX: HanboJIee YacTo — 3TO MPOTOHKA KaXkJIOTO 13 MapaMeTpoB uepe3 Bce
BO3MOXHBIE 3HaYeHus1. Ecim mapameTpoB MHOTO M MX TPaHULbI LIMPOKH, TIPO-
TOHKa MOXET PacTSHYThCS Ha Tofibl. [1py 3TOM JI06OBast ONMTUMU3ALIMSI MOXET
ObITb BIOJIHE MTPUEMJIEMA ITPU MAJIOM KOJIMYECTBE NapaMeTpOB U y3KUX Tpefe-

- JJaX UX 3HAYCHU. Z[pyme METOIBI JI000BOM ONTUMU3AIMN HE CTOJIb ITOJHBI 1

He Bcerjia crocoOHbl HAalTU ONTUMAJIbHBII HabOp MapaMeTpoB, HO paboTaloT
ropazzio 6eictpee. IocneqHuit U3 METONOB, UCTIOJB3YEMBbIiA JUISI MOLLIHOI Of-
TUMU3ALMU (2 B HEYMEJIbIX PyKaX — JUIsI TIOATOHKU MapaMeTPOB MO/ BBIUTPBILL
B TIPOLIJIOM), — 3TO 2eHemuyeckue areopummol. TTOAXONSAIIMI TeHETUIECKUI
AITOPUTM MOXKET OBICTPO OOHAPYXUTb XOPOLIMiA OTBET (IyCTh Jaxe He 00-
1M OMTUMYM) Aaxe 13 OOJBIIOTo YMcia apaMeTpoB C IIMPOKMUMHU TIpeaena-
MU 3HayeHuil. [eHeTYecKuii ONTUMU3ATOP — BaXXHBII MHCTPYMEHT B apce-
HaJie pa3paboTyMKa TOPTOBBIX CUCTEM, HO MCTIOJIb30BaThCsl OH JOJKEH OCTO-
POXKHO, MOCKOJIbKY CYLLIECTBYET BO3MOXHOCTb «IIOATOHKU», T.€. TOJIYYeHHUs Ha-
6opa napameTpoB, «IIOJOTHAHHOTO» TTOJI UICTOPHYECKHE JAHHBIE, KOTOPBIi Me-
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€T HeOOJIBIIYIO LIEHHOCTB JIJI1 TOPTrOBJIM B OyayleM. B naHHo# kHUre mpusese-
HBI METOAMKM CTaTUCTHUYECKON OIIEHKHW PE3YJIbTaTOB, TECTHI 3a IMpelnesaMu
BBIOOPKU U METOAMKH, (DOKYCUPYIOLIMECS] Ha aHAJIN3e LIe/IbIX opTdeneit, Ko-
TOpbIe 00ECTIEYUBAIOT 3AILUTY OT «TIOATOHKU» BHE 3aBUCHMOCTH OT UCIIOAB3Y-
€MOTro MeToJia ONITUMU3ALINN.

Locepgppu Oysn Kay
u/lonnaJl. Max Kopmux
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pPabo4vvie VIHCTPpyMEeHTbI
BsepeHe

JI1s1 OObEKTUBHOI OLIEHKU MOBEACHUSI MEXaHUUYECKUX TOPTOBBIX CUCTEM Tpe-
OyIOTCS pa3TMYHbIe aHATUTUYECKNE MHCTPYMEHTHI 1 TaHHBIE.

JU1st MoziesTMpoBaHusl MOBEAEHNSI HEKOTOPOrO METOa BXONa WM BbIXOIa
TpeOyeTcst MPOBEeeHUE TECTOB C MCIIOIb30BAaHNEM 3TOTO METONA Ha JaHHbIX O
TMPOILLIOM MOBeIeHUH peIHKa. Crie0BaTeIbHO, 1JIs1 Hauala TpeOyIoTCsl YUCThIE,
HaJeXHbIe NCTOPUYECKUE TaHHBIE.

[pu HamMUMKM JaHHBIX HYXHA MporpaMMa JUlsi MOIEJIMPOBAaHUSI TOPrOBOTO
cueta. Takue mporpaMMbl MTO3BOJISTIOT JaBaTh PAa3IUYHbIE TOPTOBbIE MPUKa3bI
U JOJKHBI OMYJIMPOBATh TOPTOBJIIO C PealbHOIO CYeTa 3a MHTEPECYIOLUii Hac
ncroprieckuii mepuos. Takue mporpaMMbl Ha3bIBAIOTCS MOPeOGbIMU CUMYAS-
mopamu.

Mognesns (Gyab TO MOZIENb BXO/IA, BBIXOZA I TTOJTHAsI CUCTEMa) MOXKEeT UMETh
psiI MapaMeTpoB, KOTOPble HEOOXOAMMO HACTPaUBATh ISl JOCTUXKEHUST HaU-
JIyYIlIeid OTIauM OT CUCTEMBI U €€ 2JIEMEHTOB, WU PSIZ O, KOTOPbIE MOXHO
BKJIIOYATh WIN OTKJII0YaTh. Jisl ornpeneaeHus oNTUMaIbHON KOHMUrypauu
CHUCTEMBbI MCTIOJIb3YeTCsl Onmumu3amop, U ero Hajao BbIOpaTh Cpeau pa3HOO0-
pa3usl CyLIECTBYIOLIMX BUIOB ONTUMU3aTOPOB.

MozenupoBaH1e U ONTUMU3ALIMS JAIOT OTPOMHOE KOJIMYECTBO PE3YJIbTa-
ToB. CrcTeMa MOXET MPOBECTH COTHM THICSIY TECTOB, KaXIBIH CO CBOMM TOKa-
3aTeieM MPUObUTH,/YOBITKOB, MAKCUMAIbHOTO OJIarONPUSITHOTO U HeOIaronpu-
SITHOTO ABMKeHMs1. KpoMe Toro, GymyT mocTpoeHs! rpadvKu M3MEeHEeHUsT 00-
IIeTO KaIuTajla, COOTHOIIICHUsI PUCKA/TIPUOBLIN, JOXOMHOCTH U JIPYTHX TOKa-
3aTeseil MOIeIMPyeMoro ToproBoro cyera. Heo6xommum moaxon K olieHKe 3Ha-
YUMOCTH 3TUX Pe3yJIbTaToB. SIBJSIETCS M BBICOKASI TOXOIHOCTb Pe3yIbTaTOM
W3IUITHENH onTUMU3ain? MoXeT Jiu cuctemMa ObITh MPUOBLTEHOM YMCTO CITy-
4YalfHO WU JIEJI0 B JOCTOBEPHOU TOproBoii crpaternu? Ecm cuctema 060cHO-
BaHHa, OyZeT JIM OHa CTOJIb XK€ yCIIellTHa B OyaiylleM MpH peaabHOI TOPToBie,
Kak 1 B ipouutoM? OTBeThl Ha TAKME BOMPOCHI JOCTUXKUMBI TIPU ITOMOILLU crma-
MUCMU4ecKuxmemooos.

B cremytonmx rimaBax OyayT pacCMOTPEHBI TaHHBIE, CUMYJISTOPBI, OMNTH-
MM3aTOPbl U CTATUCTUKA. DTU MOHSTUS OyIyT UCIIOIB30BAThCS B AaJIbHENIIEM
TP MCCIIEIOBAaHUY METOIOB BXOZIAa M BBIXO/A U TTPY TIOTIBITKE O0BEAMHUTD BXO-
NIl I BBIXOJbI B ITOJIHYIO TOPTOBYIO CUCTEMY.




rAABA 1

AJaHHbIe

B oGracTi TOProBii Ha TOBAapHO# GMpPIKe HETb3s CAENaTh 3aKII0YEHNE O pa-
6OTOCIIOCOOHOCTH MJIM HEMPUTOAHOCTH TOTO MJIM MHOTO METOMA WM CUCTEMBI
6€e3 KaueCTBEHHBIX IAHHBIX VIS TECTOB M CUMYJISILMIA. JIJIst pa3paOboTKK BBITOMI-
HOW TOPTrOBOI CHUCTEMBI TPEUAEPY MOTYT MOTPEOOBAThCS HECKOIBKO BHUIOB
JIAHHBIX; KAK MUHUMYM HEOOXOIMMBI HCTOPUUYECKHE LIEHOBBIE TaHHBIE TT0 UH-
TEPECYIOIINM BHIaM TOBapOB.

BUAbl OAHHbIX

Hcropuyeckre LeHOBbIE JaHHBIE IO (hbIOYEPCHBIM PHIHKAM MOCTABISIOTCS KaK
UISLUHOUBUOYANBHBIXKOHMPAK MO, TAK Y TSI HenpepuiéHbix gviouepcos. [JaH-
HbI€ 110 WHIMBUAYATBHBIM KOHTPAKTaM — 3TO LIEHOBAsi UCTOPUS OTAEIbHBIX
(dblouepcHbIX KOHTPAaKTOB. Ha hblouepcHBIX pbIHKaX B KaXIblii MOMEHT Bpe-
MEHHU MOTYT TMPOXOIUTb TOPIU MO HECKOJbKMM KOHTpaKTaM. BosbLIMHCTBO
CHEKYJISTHTOB Ha OMpP3Ke TOPTYeT KOHTPAKTaMU Ha OMXKaiLIuii Mecsil, — Hau-
6oJ1ee TMKBUIHBIMU 1 OJIM3KMMU K MCTIOJTHEHUIO, HO etife He TIPOLLIEIIIUMU ATy
nepBoro yenomieHusl. Koraa Kaxblii U3 KOHTPAKTOB MPUOIMXKAETCs K UC-
TEYEHUIO WM TIPOXOAMT JaTa MEepBOTO YBEIOMJIEHUS, TPEWLEp «[IEPEHOCUT»
JII00YI0 OTKPBITYIO TIO3ULIMIO B CIEAYIOLIMIT KOHTPaKT. Clie0BaTebHO, UCTIONb-
30BaHMe MHINBHIYaTbHBIX KOHTPAKTOB MOXET 3HAYMTEIIBHO YCIOXHHTD TeC-
Tbl. Clle/lyeT yuuThIBATh HE TOJIBKO CHEKU, CO3aBaeMble CUCTEMOI, HO U Tie-
PEBOJIBI TIO3ULIMIA U BBIOOP COOTBETCTBYIOIIMX KOHTPAKTOB.

J1nst ynpoLieHust CUCTEMbl U TECTUPOBAHUST ObUTM U300PETEHBI Henpepbig-
Hble ¢hbiouepchl, COCTOSIIIME U3 MHIMBUIYaJbHBIX KOHTPAKTOB, CBSI3aHHBIX B
HETPEPbIBHYIO MOCEA0BATENbHOCTb. [Ipy MCTEUEHMM CTAapoOro KOHTpakTa U
OTKPBITUM HOBOTO MTPOMU3BOAMTCS HECIOXHAs 00paboTKa JaHHbIX, 3aKPbIBalO-
111asi HEHOBbIE Pa3pbIBbI MEXY ABYMSI KOHTpakTamu. [lpocrast oopamuas na-
cmpoiika, BUIMMO, SIBJISIETCS] CAMBIM OCMBICIIEHHBIM U MOMYJISIPHBIM METOLOM
3aKpbITUS pa3pbiBoB (Schwager, 1992). OHa MPOBOAUTCS C MOMOILIBIO BbIYMTA-
HMUS U3 LIEHOBBIX JIaHHBIX TOCTOSIHHOTO YHMCJIa, YTO MO3BOJISIET COXPAHUTh BCE
JIMHEWHBIE OTHOIIEHUs] (M3MEHEHUSI LIEHBI CO BpDEMEHEM, YDOBHU BOAGTUABHO-
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CTH, TOPTOBbIE M1ana3oHbl). MoieaMpoBaHUe TOPTrOBOil aKTUBHOCTH, TIPOBO-
IMMOE C MCTIOJNIb30BaHMEM OOpaTHOW HACTPOMKM, 3a4acTyio TPeOyeT TOJIbKO
KOPPEKIMU CTOMMOCTHU MepeHoca MO3ULMY MTPU 06paboTKe MOMYYEHHbIX pe-
3ynbTatoB. [locie 3Toi KOPpeKLUU MONYYeHHbIE MPU MOIETMPOBAHUM TaH-
Hble OyIyT MASHTUYHBI MOKA3aTessiM, KOTOPbIe ObUTM Obl MOMYYeHbI MPU UC-
MOJIb30BAHWU MHIVBUIYAIbHBIX KOHTPAKTOB. BripoueM, MOCKOIbKY TOProBbie
peLIeHHUs] 3aBUCAT OT aGCOMIOTHBIX LIEHOBBIX YPOBHE, MPOLIEHTHBIX WK ApPY-
TMX COOTHOLIECHU LIeH, TO Ul POBEAEHMSI TECTOB OYIYT HEOOXOMMMBI IOMOJ-
HUTENIbHBIE CEPUU JaHHBIX (MTOMMMO TOCTOSIHHBIX KOHTPAKTOB C 00paTHOM
HACTPOIKOIA).

Jlannvle 0 yenax Ha KoHey OHs KaK JUISl UHIUBUIYAJIbHBIX, TaK U TSI TOCTO-
SHHBIX KOHTPAKTOB TPEACTABISAIOT CO00I1 CEpUIO THEBHBIX Komuposok. Kax-
niasi KOTUPOBKA, KaXIIblil 1€Hb UJIM TOYKA JAHHBIX OOBIYHO BKJIIOYAIOT CEMb IM0-
Kaszareneii: nata, 1eHa OTKPBITHSI, MaKCUMaslbHasl 1leHa, MUHUMAaJTbHasI LieHa,
1LI€Ha 3aKpbITUS,, 00BEM M OTKPbITHII MHTepec. OOBEM U OTKPBITHII MHTEpEC
0OBIYHO HE COOOIIAIOTCS 10 3aKPBITHS ciiemytomero fHs. [Toatomy mpu TecTu-
POBaHUU TOPTOBBIX METONOB, OCHOBAHHBIX TOJBKO HA MCTOPUYECKUX 3HAYe-
HMSIX 9THX TIoKa3aTesei, MOXHO TOMYYUTh BEJMKOJIETTHYIO, HO COBEPIIEHHO
HepaborocrocoOHyto cucteMy! LleHbl OTKPBITHS U 3aKpBITUS (WM pacuem-
Has Uena), MakCUMaJlbHasi 1 MUHMMAJIbHAs! LIEHBI MYOIMKYIOTCS KaXKIblii IeHb
BCKOpE MOCJIe 3aKPbITUS PbIHKA.

BuympuonesHvle yerosble 0anHble COCTOST U3 TIOCIENOBATETLHOCTH Oa-
POB, KaXIblii MX KOTOPbIX OTpaxaeT (PUKCUPOBAHHBIN BPEMEHHOI MHTEpBal,
WM U3 WHOMBUIYATbHBIX TUKOB. [ToKa3aTean TOYKM JaHHBIX BKJIIOYAIOT ATy,
BpeMs, LIgHY OTKPBITHS, MAKCUMAJILHYIO LIEHY, MUHUMAJIBHYIO LIEHY, LIEHY 3aK-
PBITUSI M TUKOBBIN 00beM. Tukogeiii obsem OTIMYAETCS OT 00bEeMa THEBHBIX
TOProOB: ISl BHYTPUIHEBHBIX JaHHBIX — 3TO KOJIWYECTBO THKOB, NMPOUCXOSI-
IIMX B MIpefesax 6apa, BHE 3aBUCMMOCTH OT KOJTMYECTBAa KOHTPAKTOB W Cle-
JIOK B KaXJIOM U3 3TUX TUKOB. L1l MHAMBUIYaIbHBIX THKOB COOOILAETCS TOMNb-
KO J1aTa, BPeMsl U LIeHa, HO He 00beM. BHyTpUIHEBHbIE TUKOBbIE TAHHBIE MOTYT
OBITb JIETKO KOHBEPTUPOBAHBI B TaHHbIE ¢ (PMKCUPOBAHHBIM BPEMEHHBIM MH-
TEPBAJIOM TPU MOMOILM AOCTYIHBIX MPOrPaMM, KOTOPBIE YaCTO MpPEeaOCTaBIIsI-
10TCSl TIOCTaBLIMKOM JAaHHbIX 0€3 IOMOTHUTEIbHON OIIaThl.

Kpome naHHBIX O LI€HaxX TOBapOB, CYILECTBYIOT APYTHE LIEHHbIE JaHHBIE.
Hanpumep, nonroBpeMeHHbIE TaHHbIE 00 aKTUBHOCTU COJTHEYHBIX IMSITEH, T10-
nyyeHHble U3 benbruiickoit Koponesckoit OdcepBaTopyuu, NCMONb30BAHHbIE
B miaBax o BaussHUM ConHua u JlyHel. Vi3MeHeHus: TeMrepaTypsl U OCalKoB
0Ka3bIBaIOT BAMSIHUE Ha PHIHOK CEIbCKOXO3SCTBEHHBIX MPOAYKTOB. Pazmiy-
HbIE IaHHBIE U3 CaMbIX Pa3HbIX 00NacTeil 5KOHOMUKU — OT YPOBHS MHIISI-
LMY 10 LI€H Ha XWJIbe — MOTYT MTOMOYb B YCIIEIIHOW TOPTOBJIe HA TOBAPHOI
6upxe. He 3a0bIBaiiTe mpocMaTpuBaTh CBOIKHM, OTpaxKaiollne HaCTPOCHUS
YYaCTHUKOB phIHKA, TaK1e Kak 0030psl «Bamismsl Tpeitnepos» (Commitment
of Traders), onpocsl, oTpaxatolye npeodiaafaHre OblYbUX WM MEIBEXbUX
HaCTPOEHUI, COOTHOLIEHMSI OMIIMOHOB IMyT ¥ KoJU1. Kpome Toro, mpu TecTupo-
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BaHUU CUCTEM MOXHO HCIIOJIb30BaTh U HEUYMUCICHHBIC JAaHHBIE — HAIIPUMED,
HOBOCTH B ITPECCE. [Tonck HEOOBIYHBIX JTAHHBIX YaCTO OTKPBIBACT UHTCPECHBIC
1 BBITOAHBIE BOBMOXKHOCTH — 3a4acTyio, 4eM 0osiee HEOOBIYHBI 1 TPYAHOIOC-
TYIIHBI JAHHBIC, TEM OHU LeHHee!

BPEMEHHbIE MACLLUTABbI AAHHbIX

JlaHHbIe MOTYT MCIONb30BaThCSl B CBOMX €CTECTBEHHBIX BPEMEHHBIX paMKax
WIN NIEPECUNTBIBATBCS B APYToil MacIuTad. B 3aBUCHMOCTH OT UCHOIB3yeEMOro
MaciuTada mpy TOprosjie U1 0COOEHHOCTE TOPrOBOi CUCTEMbl MOTYT MOTPe6o-
BaThCs TUKOBBIE, 5- U 20-MUHYTHBIE, YaCOBbIE, HE/IEbHBIE, IBYXHEETbHBIE, Me-

- CAYHBIC, KBAPTAJIbHBIC U AK€ IOAOBLIC JaHHBIC. OOBIYHO UCTOUHUK JAHHBIX

UMEET eCTECTBEHHbIE BPEMEHHbIE OTPaHUYEHUS; UISl BHYTPUIHEBHBIX JIaH-
HBIX — 3TO muk. TUK He SIBSETCS IOCTOSTHHOM €IMHULIeH BpEMEHU: MHOTIA
THKM ObIBAlOT OYEHB YACTBIMU, MHOTA CIIOPAANYECKUMHU C JUIMHHBIMUA UHTEP-
BajlaMM MeXay HUMU. JIeHb — eCTeCTBeHHas! eAMHMLA Kbl VISl THEBHBIX
NIaHHBIX. JL1s1 HEKOTOPBIX IPYTUX JAHHBIX €CTECTBEHHBIN MAacIITa0 MOXET OBbITh
NIBYXMECSTYHBIM, KaK, Harpumep, sl CBoA0K 0030poB «Bamsiabl Tpeiinepos»,
WJIM KBapTaJIbHBIM, KaK OBIBAET C OTYETAMHU O MPUOBUTM KOMITAaHUA.

XoTs OT ITMHHBIX BPEMEHHBIX MEPUONOB HENb3sl MEPEUTH K KOPOTKUM
(HeJb3s CO3[aTh OTCYTCTBYIOLIME JaHHBIE), OOPATHBII MepeXo JIErKo J0CTU-
KM TIPY COOTBETCTBYIOLIEH oOpaboTke. Hampumep, HeclI0XHO co3aaTh ce-
pMIO 1-MHHYTHBIX LITPUXOB Ha OCHOBE TUKOB. KOHBEPCHSI OOBIYHO MPOBOIUT-
Cs1 aBTOMATUYECKHU TIPU UCTIONb30BaHUM aHATMTHMYECKUX MPOrpaMM MJIM Tpa-
(hryeckux MakeToB, a Takxe MPU MOMOLIM OCOOBIX YTUIIUT, YacTO MPENOCTaB-
JISIEMBIX MOCTABIIMKOM JaHHbIX. EC/i MaHHbIe cKaunBatoTcs u3 IHTepHeTa o
MPOTOKOJY ftp WM MpK MOMOILM CTaHAAPTHOTO Opoy3epa, MOXET MOTpedo-
BaThCsI HEOOJIbILIAsH IOTIOMHUTEIbHAST TIPOTpaMMa WM CKPUTIT TS TepeBo/Ia CKa-
YMBAEMBbIX TAHHBIX B XeJaeMblil GOpMAT U COXPaHEHUsSI B MPUEMIIEMOM JUTIS

. ApYTUX TIporpamm copmare.

Kakoit BpemeHHOI1 MaciiTab Jydiie? DTo 3aBUCUT OT Tpeitnepa. s Tex,
KTO TIPEATNIOYUTAET OBICTPYIO OOpaTHYIO CBs3b, YacThle CHENKH, OJIU3KHE 3a-
LIATHBIE OCTAHOBKU U €XeIHEBHYIO (hUKCALNIO TPUOBUTH, UIEATbHBINA BbI-
00p — BHYTpUIHEBHOI MacIiTad. Yem Oosbilie CIeNoK, TeM ObICTpee Tpeiaep
YYUTCsI ¥ BBIOUpaeT Hanbosee preMiieMble [T HeTO TOProBble MeTombl. Kpo-
M€ TOTO, TPU €XeTHEBHOM 3aKPBITUH BCEX MO3ULIMI BEUEPOM TpeiaIep MOXeT
TIOJTHOCTBIO M36eKaTh PUCKa U3MEHEH Wi PhIHKA 32 HOUb. Ellle oHa monesHast
XapaKTepUCTHKa KPaTKOCPOYHOU TOPrOBIM — BO3MOXHOCTb MCIOJIb30BaTh
OM3KYE 3alIUTHbIE OCTAHOBKU, CHIXasl YOBITKY NP HEYIAYHBIX CAETKax. B
KOHIIE KOHIIOB JIIOOUTEM CTaTUCTUKM OYIyT OYapOBaHBI MPEICTABUTETbHBI-
MU BbIOOPKAMU JIAHHBIX, COIEPXALMMU COTHU ThICSY MOKa3aTeNieil u Thicsun
CIIENIOK, KOTOPbIE JIETKO HAKOMTMTh MPY UCTIONb30BaHUU KOPOTKMX BPEMEHHBIX
MaciuTaboB. Bobliie BEIGOPKU CHUXAIOT PHCK «ITOATOHKM» CHCTEMBI IO
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MpoLLIble JaHHBIE, NAOT Oosiee CTaOMIbHBIE CTATUCTUYECKUE PE3YJIbTaThl U
YBEJIMUMBAIOT BEPOSITHOCTb TOTO, YTO MPOTHOCTUYECKUE MoJenu OyayT pabo-
TaTh B OyAylLleM Tak, KaK paboTai B TIPOLLIOM.

Henocratkamu KpaTkOCpOUYHBIX BPEMEHHBIX MAcLITa0O0B SIBJISIOTCS HE00-
XOIMMOCTD TOJTYYEHUS! JAHHBIX B PealbHOM BPEMEHM, HAKOIJIEHUS] UCTOPU-
YECKUX TUKOBBIX JaHHbIX, TPUMEHEHUSI BHICOKOIIPOU3BOAUTEIbHON armapa-
TYPbI C OTPOMHBIM 00BEMOM MaMSITH, UCIIONIB30BaHMS CTIELMATbHBIX [TPOrPaMM
U GOJIbIIIOE KOJMYECTBO BPEMEHU Ha 3aHSITUsI COOCTBEHHO Toprosieit. Heob-
XOAMMOCTb B MPOU3BOIUTEIBHOM KOMIIBIOTEPE C OOJMBIIMM OOBEMOM MaMSTH
BO3HHUKAET 110 IBYM IPUYMHAM: (1) IPU TECTUPOBAHUU CUCTEMBbI OyIyT UCIIOJIb-
30BaThCs KOJIOCCAIbHbIE 00BEMBI JAHHBIX; (2) MPOrPaMMBl, YIIPaBJISIOLIAE CHUC-
TeMOM1, Beaylue cOOp JaHHBIX U CTposiiue TpaduKu, TOIXKHBI paboTaTh B
pealbHOM BPEMEHH, He MPOIycKas HU OIHOro TuKa. M 6a3za ucTopuyeckux
JIAHHBIX, W MPOrPaMMBbl, CIIOCOOHBIE CIIPABUTHCS C TAKUMU 0ObeMaMU, HEOO-
XOAMMBI JUIS1 pa3pabOTKU U TeCTMPOBaHMsA cucTeM. PeanbHast pabota TpeOyer
MOCTYIUICHUSI TAHHBIX B PEaJIbHOM BPEMEHH, M XOTS CEiiYac MOLIHbIE KOMIIbIO-
TEePBI BIIOJIHE JIOCTYITHBI 110 1I€HE, CIIELUATN3UPOBAaHHbIE MPOTrPaMMBbI U GaHKU
UCTOPUYECKUX TUKOBBIX JAHHBIX HesleleBbl. OIuiaTa JaHHbIX B peajlbHOM Bpe-
MEHU — TaKXXe 3aMETHBIN 1 MOCTOSHHBII PacXoil.

C 1pyroii CTOpOHbI, CTOMMOCTb JJaHHbIX U 3aTPaThl BDEMEHU Ha TOPrOBIIO
MUHUMAJIBbHBI JUTSI pabOTAIOIMX Ha IHEBHBIX U 00Jiee JUTUTEBHBIX BPEMEHHBIX
Maciitabax. [1jist 60JbIIMHCTBa GUHAHCOBBIX MHCTPYMEHTOB B MIHTepHETe moc-
TYIHbI OECTUIaTHBIE JaHHBIE, IPOTPaMMBI TAKXXe CKOpEe BCEro OyIyT JelIeBIe,
U TOPTOBJISt TOTPeOyeT MEHbLIE BPEMEHU: CUCTEMY MOXHO 3aITyCKaTh I0C/IE 3aK-
PBITHS PHIHKOB U TepeaaBaTh OPOKepY MPUKa3bl 10 OTKPBITUSI PBIHKOB YTPOM.
Takum 00pa3oM, Ha TOPTOBJIIO MOXKHO TPATUTh OKOJIO 15 MUHYT B IeHb, OCTaB-
JI5151 60JIbILIE BPEMEHU Ha pa3pabOTKY CUCTEMBI U, ECTECTBEHHO, Ha OT/BIX.

Eute oqHO npeumyiecTBo GOJIBIIMX BPEMEHHBIX MaclITab0B — BO3MOX-
HOCTb BECTH TOPTOBJIO Ha OOJIBLIOM KOJIMYECTBE PhIHKOB. [TocKonmbKy He Ha
MHOTUX PbIHKaX YPOBEHb JIMKBUIHOCTU M BOAGTHABHOCTH JIOCTATOYEH JUISl THEB-
HOIi TOPTOBJIHM, & YEJOBEK HE CIIOCOOEH yCNeBaTh [eNaTh BCe Cpasy, BHYTPU-
ITHEBHOM Tpeiiiep MOXET OCYLIECTBISATh AUBEPCUPUKALIMIO TOJIBKO C MOMO-
11IbI0 HECKOJIBKMX TOPTOBBIX CUCTEM Ha OTHOM pbiHKe. Tpeitnep, paboTaomiuii
10 JAHHBIM Ha KOHEl IHsI, UMeeT OoJiee IMPOKUIA BHIOOP PIHKOB M OOJIbLLIE
CBOOOJHOTO BPEMEHH, YTO AT eMy BO3MOXHOCTb paboTaTh HA HECKOJIbKUX
PBIHKaX OJJHOBPEMEHHO. PacripesiesieHue Kanuraia — 3amMeyaresbHblii cnocod
CHMXEHMSI pcKa U MOBbILLeHUS TpuobLIeii. Kpome Toro, utnTenbHble BpeMeH-
Hble MacIUTaObl MO3BOJISIIOT TOTyYaTh OOMBLINE TIPUOBLIU TPU CIIEAOBAHUU 32
CHJIBHBIMM, TMPOAOKUTESbHBIMU TPEHIAMU; TaKUe NMPUOBUTM MOTYT MpeBpa-
TuTh o3uLio $50 000 B MIJUIMOH MEHEe YeM 3a Tofl. B KoHIIe KOHIIOB CpeIHe-
Y JIOJITOCPOYHBII Tpeitiep MOXeT HaliTh OoJibliie BHEIIHUX MTapaMeTpoB, UMe-
OILMX MMOTEHIMAJIbHBIE TTPOTHOCTUYECKUE KAYeCcTBa.

BripoueM, 1iuTenbHble BpeMEHHbIE MaclITaObl He JIMIIEHBI HEI0OCTaTKOB.
Tpeiinep DOKEH MUPUTBCS C 3aMO3/1aloil peaklMeil Ha TeKyllue LeHOBbIe
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M3MEHEHUSI, C «IeKUMU» 3aIIMTHBIMUA OCTAHOBKAMM, C PUCKOM HOYHBIX U3-
MeHEeHU. YaepXKuBaHWe HEMpPEPbIBHBIX MO3ULUI — TCUXOJIOTMYECcKasi Ha-
rpy3Ka, crocoOHast 10BeCTH 10 6eccoHHMIIBI. [Tpu paboTe ccTeMbl, OCHOBaH-
HOIi Ha THEBHBIX, HEJEIbHBIX WM MECSYHBIX JAHHBIX, MOTYT BOSHUKHYTb I1PO-
OJIEMBI CTaTUCTUYECKOI TOoCTOBEpHOCTH. OIHMM M3 CIIOCOO0B 000ITH IPObJIe-
MBI MaJIbIX BBIOOPOK JaHHBIX SIBJISIETCSI paboTa ¢ TopTdeNsiMU, a He C MHIUBU-
NyaJIbHBIMU TTO3HI[USIMH.

Kakoii BpemeHHoI1 MaciiTab Jjiyyiie? DTo 3aBUCHUT OT Bac, Tpeiinepa! Ha
Pa3HOOOpa3HbIX BpeMEHHBIX MacllTabax BOZMOXHA BbITOfIHast Topropyisi. Ha-
JIeeMCs, 9Ta IMCKYCCHUSI TMOSICHIIIA Psil TIPOOJIEM U BapUAHTOB BBIOOpA.

KAYECTBO OAHHbIX

[Tnoxue naHHBIE MOTYT MPUBECTHU JIIO0OI aHAIN3 B COCTOSIHUE TIOITHOTO Xaoca,
IIaTh MOTEHLUAIBHO YOBITOUHBIC 3aKJTIOUEHUS U IIPUBECTU K TOTEPE APATOLICH-
Horo BpeMeHu. [To3toMy U1 poBeaeHUS TECTOB TPEOYETCS TIPUMEHSTD TOMb-
KO JIYYLIIME U3 AOCTYMHBIX JaHHBIX. HeKOTOpbIe MPOrHOCTUYECKHE CUCTEMBI, Ha-
MPUMEP OCHOBAaHHBIE Ha HEUPOHHBIX CETSIX, MOTYT OBITh UPE3BbIYANHO YyBCTBU-
TeJIbHbI K HECKOJIBKMM OTKJIOHEHUSIMU, OLLIMOOYHBIM JIAHHBIM; B TAKUX CIIydasix
HEOOXOIMMOCTb B YMCTBIX JAHHBIX OCOOEHHO BbICOKA. Bpewms, moTpayeHHOe Ha
TOUCK U OKOHYATEJIbHYIO YUCTKY XOPOLIMX JIAHHbIX, HE Oy/IeT MOTEePSHO.

OuKOKY JaHHBIX TPUHUMAIOT MHOTO Pa3MYHBIX (POPM, U HEKOTOPBIE U3
HUX BECbMa 3aMeTHBbI. [Ipy TOprosye B peajlbHOM BPEMEHU TOPOii [oNaaoT-
Cs1 THKU C OTKPOBEHHO OLIMOOYHBIMHU, MOMPOCTY HEBO3MOXHBIMU 1ieHaMu. B
TeueHre ceKyH/Ibl MHIeKe S&P 500 MoxeT «ymactb» ¢ ypoBHs 952,00 o 250,50!
DT0 YTO — TMraHTCKU 00Bai priHKa? Her: cryctst mapy ceKyHI B Cleayio-
1IeM TUKE MHIEKC OISTh OyneT Ha ypoBHe 952,00 wmu rae-To psigoMm. YUro ciy-
yuoch? [110X0ii THK — «IlIyMOBO# BBIOPOC» B JaHHbIX. Takue OIMOKH, ecu
OHM He OyIyT oOHAapyXeHbl U MCIPABJIEHbI, MOTYT MOTYOUTh PE3yJbTaThbl ca-
MOt JIyullleii MexaHuuecKoi ToproBoil monenu. bosee omacHbl, XOTs yaile
BCTPEYAIOTCS U TPYAHEE OOHAPYXXMBAIOTCS, OOBIYHBIE MEJIKME OLIMOKHU B YPOB-
HSIX LEH W APYTMX MOKa3aTessiX, MOMajaloluX K Tpeiaepy oT MOCTaBIIUKOB
NaHHbIX. Jlyylve 13 MoCTaBLUIMKOB HEOJHOKPATHO MPOBEPSIOT CBOM AaHHbIE
M COOOIIAIOT O MOMpaBKax B cilydyae oOHapyxeHus ommnbok. Hanpumep, mo-
4TH Kaxnblii neHb Pinnacle Data aBromMaTtiuuecku cooOLIaeT O MPOrPaMMHBIX
KOPPEKLHUSX OLIMOOK. MHOTHE M3 3TUX MEJIKUX OOBIYHBIX OIIMOOK HE OYeHb
OIaCHBI ISl TECTUPOBAHUS CHCTEM, HO 3apaHee 3TOr0 3HaTb HeJlb3sl.

B 3aBrcHMMOCTH OT 4yBCTBUTEILHOCTHU KCTIBITHIBAEMON TOPTOBOIA U TPO-
THOCTMYECKOM MOJIEIN M TakuX (hakTOpoB, Kak JOCTYIHOCTb ITPOrpamMM sl
MPOBEPKU JAHHbIX, MOXET UMETh CMBICJI IPOBOIUTh PA3JIMYHbIE CTATUCTHYEC-
KHe UCCIIe0BaHUs U1l TIOMCKa MOJ03PUTEbHBIX JaHHbIX. 1 0OHapyXeHUs
STUX TOYEK, WU 8b10p0CO8, KaK UX UHOIAA HA3bIBAIOT CTATUCTUKH, CYLIECTBY-
eT paa MeTonoB. [Topoiil BcTpeyaroTesl MPOIyLIEHHbIE, JUIIHUE U HECOOTBET-
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CTBYIOIIME PHIHOYHBIM PEaTUsSIM TOUYKM TaHHBIX; UX CJEIyeT HaXOIMTh U KOP-
pekTupoBath. Kak nmpumep mpoBepKU JaHHBIX, B Tabi. 1-1 u 12 mpuBeneHbl
cirydan 06pabOTKM JaHHBIX C TOMOILBIO IPOTPaMMBI, MILYILEH BEIOPOCHI, PO-
MYCKHU 1 OLIMOOYHbIE 3HAYECHUSI.

Ta6n. 1-1 n3o6paxaeT pe3yabTaT MpOrpaMMbl, TIPOBEPSIBILICH JTaHHbIE IO
HemnpepbIBHBIM (blouepcaM Ha uHIeKe S&P 500 (nHeBHbIe fTaHHBIE OT Pinnacle
Data Corporation (800-724-4903)). I1porpamMma He oGHapyXu1a HealeKBaTHBIX
LIeH Wi 00beMOB B 3TOM HabOpe JaHHBIX; HE ObLIO MPUMEPOB MAKCUMAIBLHOMI
LIEHBI, MEHBIIIEH, YeM IIeHa 3aKPbITUSI, MUHUMAJIbHOM, OOJIbIIIel, YeM IIeHa OT-
KPBITHSI, OTPULIATENILHOTO 00bEMa M IPYTUX JIOKHBIX JaHHBIX. [IBa IHA, BIpoO-
YeM, UMeJIU ITOI03PUTENIbHO BBICOKME 3HaYeHUs: oquH — Ha 10/19/87 (B orue-
Te 871019), a apyroit — Ha 10/13/89. AHomanbHOe 3HaueHue Ha 10/19/87 e
TIPENCTABIISIET COOOI OLIMOKM, a CBSI3aHO C BOAATUABHOCTBIO, BBI3BAHHOI KpYII-
HBIM TaJieHueM pbiHKa; 3HaueHue Ha 10/13/89 takxke He sIBIsIETCS] OLIMOKOM,
a CBsI3aHO C TaK Ha3bIBaeMbIM 100WIeitHbIM 3pdexToMm. [TockonbKy a1 1Ba
3HAYCHMsI He ObLIM OLIMOOYHBIMU, KOPPEKIIMU He MoTpeboBaioch. [Ipu aTom
HaJIM4YKe TaKUX 3HAYeHMIA B TAHHBIX JOJDKHO TIPYBJICYb BHUMaHKE K TOMY (hak-
Ty, UTO Ha PBIHKE CIIy4aloTCsl COOBITHSI, KOTJa U3MEHEHUs LI€Hbl JOCTUTAIOT
SKCTpeMaJIbHBIX IPOITOPIIMIA, ¥ CUCTEMa JI0JKHA OBITh CITIOCOOHA CIIPABIISATHCS
¢ TakuMHU ciaydasiMu. Bee 3HaueHus B Tabi. 1-1 craHmapTU30BaHbI, T.€. BHIYUC-
JIeHBI TTyTeM JeJIeHHUsI LIEeHOBOTO MHTepBaJla JAHHOTO JIHSI Ha yCPeIHeHHBIN UH-
tepBan 20 mpenbiaymux gHeid. Kak yacTto ObIBaeT ¢ PhIHOYHBIMM JaHHBIMU,
pacrpele/ieHie TaKUX CTaHIapTU30BaHHBIX MOKa3aTeseil 6ojiee «pacTSIHyTO»,
4YeM MOXHO ObUIO Obl OXHMIATh MPU HOPMATLHOM PaClpefeieH|H, HO, TeM He
MeHee, craticTidecku coobitust 10/19/87 u 10/13/89 —uckioueHusi. Bo Bcex
OCTAIBHBIX CIyYasiX pacrpeeseHue 1aBajo yMopsIOUYeHHYIO KapTHHY: CTaH-
JapTU30BaHHBIC JaHHbBIC U3MEHSIUCH OT 0 10 7 ¥ JIMIIb B OTACIBHBIX CITyJasix
npesbiiaan 10.

Y1unra Takxke MoMeTuiaa S5 THel, KakK MMeIolIe CUJIbHbIE OTKIOHEHUS
LieHbl 3akpbiTusi. Kak v 11eHOBO# [uamna3oH qHsI, OTKJIOHEHUE U3MEPSIOCh B
BUJIE pacrpe/ieieHrs] 3HaYeHUH, ¢ UCIIOIb30BaHUEM CTaHIaPTU30BaHHOTO CO-
OTHOIIEHUS LIeH 3aKPBITUs. B TaHHOM cilyyae CTaHAapTU30BaHHOE COOTHOILIIE-
HUE BBIYMCIISIIOCH MYTeM JeJIEHUs] aOCOIOTHOTO 3HAY€HMs Pa3HOCTU LIEHbI
3aKPBITUSI U TPEALIECTBYIOLIEN LeHbl Ha cpeaHee oT 20 MpeablaylMX TaKuX
pa3HoCTeil.

[pu uckioueHnn 5 nHeN ¢ HAaMOOMBIIMMU OTKJIOHEHUSIMU HaOMoaeTCst
MOIOOHOE PACTSHYTOE paclipee/ieHue M3MEHEHMIA 1eH 3akpbitust ot 0 10 7
CTaHAAPTU30BAaHHBIX €AUHMII. 3HAYCHMsI, OIM3KUE K OTKIOHEHHMIO, PABHOMY
8, oTMmeuaich TpH pasa, a 3HaueHust 10 — TonbKo aBa pa3a. Paccmorpenue
TAHHBIX TOPTOBBIX IHEI MOKA3bIBAET, YTO B HUX MMEJAa MECTO aHOMAaJIbHAsT aK-
TUBHOCTb PBbIHKA, a He ommoOKa. HeynuBuTeIbHO, YTO 1BAa U3 TSATH TIOMEUCH-
HBIX HEl — Te Xe caMble, YTO BbLACSUTMCH NPU PACCMOTPEHUU BEJUUMHbBI
JTHEBHOT'O IMamna3oHa LieH. B KOHIle KOHIIOB IporpaMMa He OOHapyXuJia 1po-
MyIIEHHBIX THEH, TaHHBIX, MPUXOASIIMXCS HA Hepabouue THU, a TAaKXKe JaH-
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Tabauuya 1—1. Pe3yavmamel npoepammsl no npoeepiKe OaHHbIX Henp

¢orouepcos na S& P 500 om Pinnacle

7Y IX

—
MpoBepsieMui bajin maHHEX: /data/sp.lng umcro nomeir:]
103 mo 980521

4014

Obmee KIMYECTBO pmeli:

Imi ¢ OrMUHEMY LEHAMH WX Obberam
Nara Orxpurue Maxc MuE 3axpuTHe OBBem OTKpUHTED
4ucrno=0

Hiy ¢ uCKIOUMTEIEHE MAKCHANIMGEHS [3AHMMATEHEMY  llapameTpaisa

nara OrkpuTue Maxc Mues 3a 06men OTKpHHTED 3HaueHne

871019 424.400  429.400  358.400  361.900 162022 172178 10

A51011 495,103 99T.55C 4&f. 930 466950 42914 1:9664 1o
Hucino=2

PacIpefenerne zHaveHUE
JHAMEHME  KonmuecTan
B 3838

128

11

6

5

e E S O E

Moo o

2

[IHH C OTKJIOHEHNSAMU LEHH 3aKDHTHS
OT¥pHTHE Maxc
413.450
124.400
196.100
507.450
§60.400

PacrpernzieHne o
OrHoCH

KomryecTse
1 3439

2 352
3 122
4B

16

0
3
0
2

10

I THOBT “nu MEperyTaHEHMpPl AaTaMu
nara OrkpuTHE Makc Mun 3axputie O6bem OTKDHTRE AANEIHE
uncno=0

NponiaBmmse nanuse wiv [aHHHE , NPUXOAALMECS HA BHMDIHHE
lHara Omnbxa
ucno=0
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Tabauya 1—2. Pesyabmamor npocpammul N0 npogepke OaHHbIX NOCMOAHHBIX
xonmpakmog AAPL

../techstks/aapl.dat uyucno monei:7
nn 9R1L04

THuHEMM LeHaMM MM o6meMami
OTkpwTWs Maxc
981019 0.000* 38.063
YE14I0 36,500 36 . RO0a*
4pcrno=2

3axputne
37.500
iR

OrxpMuTep

JIHY C MCKICUATENEHMEMA  MAKCUMA T BHEMY / MU UMATTEHEMA
Hara OTkprTHE Maxc MuH
20.000 14.750

KpliHTED 3HaueHne

nesterve  snaueny’
eHuiz  KonumuecTso
407

JEM C OTKNOHEHUSIMM e 3aKPHTRA

Mzt Jaxpurie  OBbem

5.008 26.313 47430000
0 16 .250 6411700

18.938 16191

Pacnipenenenue

KONY4ecTso
3130

42

12

2
H
1
0
2

llassse C TOBTOPSPIIMMUCH WIA TIEPENyTAHHMELGI AaTamu
nara OrkpuTHIz  Makc My 3akpurue OGBeM Orxplturep 3nasenne
Yucno=0

HaTH NponaBuux mAaVHEX WM JAHHEX, TDUXOASUMXCS HA  BHXOZHHE
nara Omnbxa
E TNponymen

Tponymes

Npornymen

Nponymen
Nponymesn
Mponymern
Mponymern
Mponymen

Tponyues
Iponymes

Yucno=14
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HBIX C TOBTOPHBIMU WM MEPENyTaHHbBIMU fataMu. EMuHCTBEHHbIE TPOGIIeM-
HbIe MOMEHTBI SIBJISTIOTCSI CIIEACTBMEM aHOMAJIMM PhIHKA, a He OIIMOOK. B 00-
1eM Habop TaHHbIX o S&P MOXKHO CUMTATh YPE3BbIYATHO YMCTHIM, YTO U He-
YIMBUTEJIBHO, 3HAasl O BBICOKOI peryTanuu mocraBimnka — Pinnacle Data
Corporation.

Kaxk mprMep HU3KOro KayecTBa JaHHBIX PACCMOTPHM IOC/IEI0BAaTeIbHOCT
KotupoBok komraHuu Apple Computer (AAPL), monydyeHHBIX aBTOpaMu OT
OITHOTO 3HAKOMOTO. Pe3ynbTaThl IpOBEPKM MPUBENEHBI B Ta0M. 1-2.

B omiinume oT npeabiayleii BHIOOPKH, 30eCh TaHHBIE 3a 1Ba THS ObUTH MO~
MeueHbI KaK UMEeIoLI1e He0ObsICHUMBbIE JIOTHUeCKHe OInOKu. B onHoM ciiyyae
11eHa OTKPBITUS PaBHSUIACh HYJIO U OblTa HUXXKe MUHUMAJIbHOM LIeHBI. B 1py-
TOM cilyyae 0OHapyXKujiach aHOMaJIbHasl BeIMUMHA THEBHOTO TUara3oHa LeH
(4TO MOXeET OBITh KaK OIIMOKOM, TaK 1 IOCJSACTBIEM aHOMATbHOI TOPTOBIIN).
B HeckoJIbKUX ClTydasix OTMEYAIOCh CUJIbHOE OTKJIOHEHUE LIEHBI 3aKPbITHS,
BO3MOKHO BBUIY HECKOPPEKTUPOBAaHHBIX APOOJIeHMH ak1uii. [ToBTOpsIIOMmuMX-
Csl WK TIeperyTaHHBIX JaT He 0OHAPYXXEHO, HO HEMAJIO THEl ObUTO MpOoIyIiie-
HO. B 1aHHOM citydyae mpormy1LeHHbIe TOYKW COOTBETCTBYIOT MPa3IHUKAM U, CJie-
JIOBATEJIbHO, MPOCTO YKA3bIBAIOT Ha pa3HbIi MOIXO/ K paboTe ¢ JaHHBIMU; MbI
00BIYHO 1O PSLY MPUYKMH 3aMOJHAEM MPa3IHUYHbIE THU JAaHHBIMU TIPEbIIy-
iero aHs. [Ipu TOM 4TO MOC/eN0BaTeIbHOCTD BKIIOYAaeT KOTUPOBKH TOJBKO C
1/2/97 1o 11/6/98 (koTupoBku S&P 500 — ¢ 1/3/83 mo 5/21/98), oOHapyxe-
HUE Psifia CePhEe3HBIX OLIMOOK C MTOMOIIBIO TOBOJIBHO MPOCTOM MPOLIEAYPhI HE
MOXET He HaCTOPaKMBAaTh.

CyTb B TOM, YTO Ha 3THX IpUMepax MoKazaHa BaXHOCTb MPUOOPETSHUS
Ka4YeCTBEHHBIX JaHHBIX OT MOCTaBLIMKA, UMEIOIIETO XOPOLIYIO PeMyTal1io U
BEJIYILIETO CePhe3HYI0 paboTy. DTO COKOHOMUT BpeMsl, 0OECIIEUNT HalleXXHBIE,
YUCTbIE TAHHBIC VIS pa3pabOTKU M TECTUPOBAHUSI CUCTEM U ISl TOPTOBIIM B
nanpHeleM. bosee riry6okuit 0630p mpobieM KauecTBa JaHHBIX, B TOM YKCIIE
M TO, KaK, COOCTBEHHO, CO3IaI0TCsI PhIHOYHBIE KOTUPOBKH, KaK UX MEPEAAIOT U
XpaHsT, MOXKHO Haiiti y JIxkypuka (Jurik, 1999).

MOCTABLUMKA U UCTOYHUKWU AAHHbIX

CerofHsi CyIIecTByeT MHOXECTBO MCTOUHUKOB TSI ITOJIy4eHUsI TaHHbIX. [laH-
HbIE MOXXHO TOJTy4aTh OT MOCTABIIMKOB 32 OTAEbHYIO IJ1aTy, CKAYMBAaTh C pa3-
JIMYHBIX OUP3K, TOYYaTh U3 pa3IMIHbIX 6a3 JaHHBIX, JOCTYIMHBIX B MHTepHE-
Te M Ha KOMITAKT-I1UCKaX.

[ToctaBiuku, B3UMalolme J0NOTHUTENbHYIO T1aTy, Takue Kak Tick Data
u Pinnacle, maHHbIE KOTOPBIX IIMPOKO UCTIOIB30BATUCH B pabOTE Hall KHUTOM,
MOTYT CHa0XaTh TPEWIePOB JOCTATOYHO YHUCTHIMU JAHHBIMU B YIOOHOM ISt
ucnosb3oBaHusi hopmare. OHU TaKXe MPeAaraoT yaoOHbIe CTyXO0bl 0GHOB-
JIeHUs U, TIo KpaliHeil mepe Pinnacle, obecreunBaiOT aBTOMaTUUYECKYIO KOP-
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PEKIIMIO OLIMOOK, YTO 00JIeryaeT XpaHeHUe HaJe>KHOI 00JIbIION Oa3bl JaHHBIX.
Cpeny M3BECTHBIX MOCTABIIMKOB JAHHBIX HA KOHEI[ THSI C TOBApPHBIX OUPXK
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). BHyTpuIHEBHbIE UCTOPUYECKHE TaH-
HbIe, HeOOXOIMMBIE TSI TECTUPOBAHUS CCTEM, MOXKHO Mprobdpectu y Tick Data
(800-822-8425) u Genesis Financial Data Services (800-621-2628). Tpeiinepam,
BEIYILIMM JTHEBHYIO TOPTOBIIO, CIIEAyeT TAaKXe Oo0paTUTh BHMMaHue 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); 5T MOCTABILUKK TPEIIAaraioT ObICTPbIE
KOTUPOBKH B PeATbHOM BpeMEHHU, HEOOXOIMMBIE ISl YCITIEITHOM AHEBHOM TOP-
roBiu. JJaHHbBIe O IPYTMX UCTOYHMKAX KOTUPOBOK MOXHO Haiit y Mapaepa
(Marder, 1999), cpaBHUTEIBbHBINA 0030p MOCTABIIMKOB JAHHBIX HAa KOHELI JIHS
ectb y Haitra (Knight, 1999).

JlaHHbIe He 00513aTeJIbHO MOKYTIaTh Y KOMMEPUYECKHX IMOCTaBUIMKOB. MIHOT-
J1a UX MOXHO TOJyYUTh HETTOCPEACTBEHHO C MeCTa COOBITUI — pa3IudHbie
OGUPKY TMOPOIl MOCTABJISIIOT JaHHbIE MOTPEOUTENISIM Hanpsimyio. JlaHHbIE 110
OMIIMOHAaM MOXHO HaiiT B UHTepHeTe Ha caiite Ynukarckoit ToproBoii 6upxu
(CBOT). Korzaa BBOAMTCSI HOBBII KOHTPAKT, OMpKa IMyOIMKYeT BCIO aKTyalb-
HyI0 MHGOPMALIUIO 110 JaHHOMY KOHTPAKTy. B HEKOTOPBIX CITydasix 9T0 — eI1H-
CTBEHHBIi1 CMIOCOO MOIYYUTh JOCTYII K JAHHBIM OBICTPO U JIELLEBO.

B KoHIIe KOHIIOB HEOOBSITHOE KOJTMYECTBO 6a3 JTaHHBIX MOXET ObITh Hali-
neHo B MIHTepHeTe ¢ moMollibio 6poy3epa win ftp-kimenta. Ceiiyac mpakTu-
YecKH Bce IOCTYITHO B OHJIaliHe: HalpuMep, MUHUCTEPCTBAa (PMHAHCOB TOI-
JIEPKMBAIOT Ga3bl JAHHBIX 0 9KOHOMMYECKUM TOKA3aTe/IsIM ¥ MHANKATOPaM
LIMKJIOB JIEJIOBOI akTUBHOCTH. NASA — 3aMevate/ibHblii ICTOYHUK IS BCe-
BO3MOXKHBIX COTHEUHBIX M ACTPOHOMMYECKHX TaHHbIX. HallMoHaIbHBII LIEHTP
xmmarnyeckux gaHHeIX (NCDC) n HaumoHanbHBIN LEHTP reodu3nyeckux
nanHbix (NGDC) npemiarator jaHHble o rorojie U reodusndyeckue rnokasare-
s, s mo6utestst myTenecTBoBaTh o CeTy HaiimeTcsl HeOObSITHOE 300U~
JIMe JaHHBIX B caMbIX pa3HOOOpa3HbIX hopMarax. 34ech, BIPOUYEM, JICXKUT
npyrast ipo6aeMa — UIsl Torcka HyXeH HeKOTOPBIi YpOBEHb YMEHUSI M, BO3-
MOHO, HABBIKH B TPOrpaMMUPOBAHMU 1 HATTMCAHU K CKPUIITOB, a TAKXKE MHOTO
BPEMEHM Ha TIOMCK, NepedopMaTUpOBaHUE U OYMCTKY JaHHBIX. [TOCKOIBKY
«BpeMs1 — JIEHbIM», JIy4llle BCETO MOJOXUTHCS Ha MOCTaBILIMKA TaHHBIX C XO-
poureii peryranueit [Uist TpUOOPETEHUS OCHOBHBIX KOTUPOBOK M MCIOJIb30-
BaTb MIHTEpHET U Apyrue UCTOUYHUKHU ISl TOJydeHuUs1 6osiee 9K30TUYECKUX 1
TPYIHOMOCTYITHBIX JaHHBIX.

JlomoHUTeIbHBIE UCTOYHUKY JIaHHBIX TaKXe BKITIOYAIOT 0a3bl, TOCTYI-
Hble B OMOJIMOTEKaX U Ha KOMMakT-nuckax. ProQuest u apyrue npodeccro-
HaJIbHBIE 6a3bl C BO3MOXHOCTBIO TTOJTyYEHUS! TTOJTHOTO TEKCTOBOTO COZlepXKa-
HUS 4yacTo OBIBAIOT OCTYIHBI B OOIIECTBEHHbIX OMOIMOTEKAX, TaK YTO JaH-
HbIe MOXHO CKOIMPOBATh Ha MPUHECEHHYIO ¢ co0oii quckery. He 3a6biBaiiTe

FNIABA 1 [AHHBIE ,\JV'I H

0 MEPUOANIECCKUX U3NAHUSIX, TAKUX KaK [nvestor's Business Daily, Barton's u
The Wall Street Journal; oHu MOTYT OBITH 3aMeYaTeIbHBIMA UCTOYHUKAMU He-
KOTOPBIX BUIOB MH(MOPMALIMK U BO MHOTMX OMOIMOTEKAX AOCTYIHbI B BUIE
MHKPODHUABMOB.

Haubonee ynooHo xpanuts nanusie B ASCII-TekcTroBoM dopmare. DtoT
¢opmar JIerko KOHBEPTHPYETCSI ¥ YMTAETCS] pa3HOOOPa3HBIMU TTPUITOXKEHUSI -
Mu— oT TEKCTOBBIX PEIaKTOPOB [0 MPOrpaMM MOCTPOEHUs rpadUKOB.
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Hu onuH HacTosimit Tpeiaep He OyleT BECTU TOPrOBJIO C PEAIbHBIM CYETOM
Y PUCKOBATh HACTOSIIIMMMU J€HbraMu 0€3 MpeaBapUTeIbHOI MPOBEpKH Ha Oy-
Mmare. Topeogblii cuMyAmMOp — 3TO MPOrpaMMa WM KOMIIOHEHT IPOrpaMMbl,
MO3BOJISIIOLIMI MOJETMPOBATH HA UCTOPUYECKUX JAAHHBIX TOBEIEHUE TOPIo-
BOTO CyeTa, YIpaB/sieMOro 3aaHHbIMU M0JIb30BaTesieM MpaBuiaMu. [1paBuia
CBe/IeHbl B HEOOJIBILIYIO [TPOrpaMMy, KOTOpasi aBTOMAaTU3UPYET MPOLIECC «BUP-
TyaJIbHOW TOPrOBJIM» Ha 3HAYMTEIbHOI BBIOOPKE MCTOPUYECKHX JTaHHbBIX. Ta-
KUM 00pa3oM, TOProBbIi CUMYJISITOP TTO3BOJISIET TPEUAEPY MOHSITh, KaK CHCTe-
Ma Moria Obl paboTaTh MPU TOPToOBJIE C HACTOSILIUM cueToM. Cmbic TOPTOBOTO
CHMYJIITOPA B TOM, 4TO OH IO3BOJISIET MPOBOAUThL 3G (HEKTUBHOE TECTUPOBa-
HUE CHUCTEMBI («BUPTYaJIbHYIO TOPTOBIIIO») Ha MCTOPUYECKUX JAHHBIX VIS OIl-
penesieHust, OyaeT i cucteMa paboTaThb, U €Civ [a, TO HACKOJIBKO XOPOIIIO.

BMAbl CUMYNATOPOB

CylIeCcTBYIOT [1Ba IJIaBHBIX BUIA TOPTOBBIX CTUMYJISITOPOB. OAHU U3 HUX — UH-
TerpupoBaHHbIE, MPOCTbIC B MPUMEHEHUY MIPOTrPAMMHbIE TIPUTOXEHHUSI, KOTO-
pble 00eCIeYnBaOT HEKOTOPbIE (DYHKIIMKM MCTOPUUYECKOTO aHaIM3a U TeCTH-
pOBaHUsI MOMUMO cOOpa JaHHBIX U MOCTPOeHUsI TpacuKoB. [Ipyroii B — cre-
LMAIM3MPOBAHHbBIE KOMIIOHEHTBI IIPOrPaMM Wi OUOJIMOTEKU KJIacCOB, KOTO-
pBI€ MOTYT BKJIIOYATBhCSI B CO3[[aBaeMble MOJIb30BaTeIeM MPOrpaMMBbl [Uist 00ec-
neyeHust GYHKIMI TECTUPOBAHUSI M OLIEHKHU cucTeM. KOMITOHEHTBI IporpaMmm
1 GUOIMOTEKM KJIACCOB 00ECMEeYMBAIOT OTKPHITOCTh ApPXUTEKTYDPbI, MPOABUHY-
Thle BO3MOXHOCTU U BBICOKYIO TIPOM3BOAUTEIBHOCTb, HO TPEOYIOT YMEHMSI
MporpaMMupoBath. st paboThl ¢ HUIMU HEOOXOAMMBI JOTOJIHUTEIbHbIE 3J1e-
MeHTBI — TpaduKa, CO3laHue OTYETOB, YIpaBlieHHe TaHHbIMU. MIHTErpupo-
BaHHBIE MAKEThl, XOTSI OOBIMHO MEHEE MPOU3BOANTENIbHbBI, FOPa3a0 10CTyHEES
JUISl HAYMHAIOLIETO TI0JIb30BATEIS.

NMPOrPAMMUPOBAHNE CUMVYJIFTOPA

BHe 3aBUCMMOCTH OT yCcTpoiicTBa (MHTErpUPOBaHHBINA MM OCHOBaHHBIN Ha
KOMITOHEHTaX CUMYJISITOP) B HErO IOJKHA ObITh BBEIeHA JIOTMKA CUCTEMBbI, UC-
T10JIb3yeMOIA [T0JIb30BaTesIeM. SI3bIK TPOrpaMMUPOBAHKST MOXKET GBITEH I MHO-
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rOLIeJIeBbIM SI3bIKOM IIporpaMMupoBaHusi, Kak C++ uim FORTRAN, vau co6-
CTBEHHBIM SI3bIKOM CKPHUIITOB ITporpaMmbl. bes comeiicTBust popMaibHOTO S13bI-
Ka HEBO3MOXHO BbIPAa3UTh TOPIOBbI€ MPaBWJIa CUCTEMBI C JOCTATOUYHOMN ISt
CUMYJISILIUY TOYHOCTHI0. HeoOX0muMOCTb B TPOrpaMMUPOBAHKMY TOTO VJTH MHO-
ro BUIA He CJelyeT paccMaTpuBaTh KaK HeM30eXHOe 3JI0 — MO0JIb30BaTesb
MOXET MPUOOPECTH MHOTO OIIbITa, MTOCKOJBKY ITPOrpaMMUPOBAHUE 3aCTaBIISI-
€T BbIpaXXaTh CBOM UJEU YIOPSIOYEHHO U LIeJIEHAINIPABIEHHO.

B kauecTBe nmpuMepa nporpaMMupOBaHUs JIOTUKU TOPTOBOM CUCTEMBI pac-
cmorpuM TradeStation, momysnspHbIi HHTErpUPOBaHHBINA MmakeT or Omega
Research, comepkaiiuii MHTEPIPETATOP VIS COOCTBEHHOTO SI3bIKA MIPOrpam-
MupoBaHMsi, Ha3biBaemoro Easy Language, oGecrieuuBaromiuii mpoBeneHue
TECTOB Ha MCTOPUYECKUX JaHHbIX. Easy Language — coOCTBEeHHBII SI3bIK (PUp-
Mbl, OCHOBaHHbII Ha Pascal (MHOro11e71€BOM sI3bIKe MporpaMmmupoBaHus). Kak
BBITJISIINT MPOCTasi TOProBasi cucTeMa, 3alporpamMMupoBaHHasi Ha Easy
Language? B kayecTBe npuMepa IpeiaraeM KO/ Ul CUCTEMbI ITPOCTOTO Te-
peceueHust CKOJIb3SILIEN CpeHeil:

{MlpocTasi cucTeMa NepecEdedHA CKOLB3sUel cpenHei B Easy Lang
Inputs: Len(4); {napaMeTp ANMHH CKOJNB3sWeN CpenHeln)
If (Close > average(Close, Len)) A

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

Buy ("A") 1 Contract At Market; {[IOKYTIAeT HA OTKPHTMM CIIENyOmETro Hs)
If  (Close <= Average(Close, Len)) And

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

Sell ("B") 1 Contract At Market; {nponaer Ha OTKPHTMUM CIeIyllero IHsi)

BOra cucTeMa OTKPbIBACT IIMHHYIO IMO3ULMIO (OAMH KOHTPAKT) MPU OTKPBITHH
Ha CJICAYIOLIMIA IeHb, KOIZa LIeHa 3aKPbITUSA IEPECEKAET CKOIb3SLIYIO CPell-

* HIOIO BBEPX, U KOPOTKYIO MO3ULIMIO (OAMH KOHTPAKT), KOIla LeHa 3aKpbITUs

nepeceKkaeT CKOb3SIIYI0 cpefHIo0 BHU3. KaxaoMy nmpukasy nprcBanBaeTcst
UMs1 WK uaeHTUdUKaTop: A — Ha MoKynky, B — Ha nponaxy. i1Ha cKosb-
3smieit cpeaneit (Len) MoxeT 3amaBaThbesl TOJIb30BaTeNIeM WM ONTUMU3UPO-
BaTbCs IIPOrpaMMOIiA.

Huxe Ta xe cucrema, 3anmporpaMmmupoBaHHasi Ha si3pike C++ ¢ momolusio
Habopa uHctpyMeHToB C-Trader ot Scientific Consultant Services, B cocraB
KOTOPOTO BXOIUT TOProBbiii cumyJisitop C++:

//npocTasi cucTeMa IepecedyeHMs] CKONb3sUMX CpemHux B C++

len = parms[1]; // TApaMeTp IIMHH CKONB3ANeN CpenHei
if (clslcb] > Average(cls, len, cb) &
cls [cb-1] <= Average(cls, len, cb-1))

ts.buyopen (‘A‘, 1); // TOKyTlaeT Ha OTKDPHTUM CIIEeAyONero IHs
if (cls[cb] <= Average(cls, len, cb) &&
cls [cb-1] > Average(cls, len, cb-1))
ts.sellopen ('B’, 1); // TpomaeT Ha OTKPHTUM CIIeylmero THsS

3aUCKIII0YeHUEM CMHTaKcUca U 0003HauYeHMA, pa3andus B ipuMeHeHuu C++
u EasyLanguage HeBennku. Haubosee BaxkHbI CHOCKM Ha TeKyluii 6ap (cb) u
Ha JIaHHbII CUMYJIMPYEMbIil TOPrOBbIil CYET MM CCUIKY Ha KJIACC CUMYJISITOpa

4-5da1
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(ts) BBepcum Ha C++. Tak, Ha C++ MOXHO MCTOJIb30BaTh JII000E KOJMYECTBO
CHUMYJIMPYEMBIX CYETOB; DTO Ba’KHO IpU paboTe ¢ MOPTHEISIMU U METACUCTE-
MaMu (CHCTeMaMHU, YIPaBJISIFOIIMMU CYETAMU JAPYTrOi CUCTEMBI) M ITPU pa3pa-
GOTKe MOZEesIei, BKIIOYAIOIIMX CKPBITYIO aIanTalHio C ABMXXEHUEM BIIEPE/.

BbIXOAHbIE JAHHbLIE CUMYJISTOPA

Bce xopoliire TOProBbie CUMYJISITOPbI CO3IAIOT BBIXOIHBIC TaHHbIE, CONEpKa-
e pa3HooOpa3Hylo MHGOPMAIMIO O TTOBEICHUU MOIEINPYEMOTO cueTa.
MOXHO OXWAATh MOJTYYSHUS! AAHHBIX MO YKCTOI MPUObLIM, KOIMYECTBY MPU-
OBUTBHBIX U YOBITOUHBIX C/IEJIOK, MaKCUMAaJIbHBIM TMAIeHUSIM KaluTaua U Mpo-
YUM XapaKTePUCTUKAM CUCTEMBbI Jaxe MPU UCIOIb30BAaHUU CaMBIX MPOCTHIX
cuMynsiTopoB. Bosee mponBrHyThIE TPOrpaMMBI MpeUTIaraloT OTYEThI IO MaK-
CUMAaJbHOMY POCTY KaluTaia, CpeIHeMy OJaronpusiTHOMY U HeO1aronpusiT-
HOMY JBMXEHUIO PBIHKA, CTATUCTMYECKUM OLIEHKaM M T.I. W T.IL, HE TOBODS
yKe O IeTaIbHOM aHallM3e WHIMBUAYATbHBIX CAETOK. BBICOKOYPOBHEBbBIC CHU-
MYJISITOPBI MOTYT Tak>ke BKJIIOYaTh KaKHe-JIM0O0 MoKa3aTesIM COOTHOIICHUS
MpuObLIM U pUCKA, HAPUMeEp TrofoBOe COOTHOLUeHUe pucka/mnpudbuin (ARRR)
unm omuoutenue Illapna — BaXHBI TOKa3aTeNb, IIMPOKO MCTIONb3yEeMBbIi TS
cpaBHeHUS! 3G (DEKTUBHOCTU pa3iMyHbIX Moprdeneit, cucrem win GHoOHIOB
(Sharpe, 1994).

BbIxomHbIe TaHHBIE TOPTOBOTO CUMYJISITOpPA OOBIYHO TMPEACTAaBIISIOTCS
MOJIb30BAaTE/ IO B BUIE OIHOTO WM HECKOJIBKUX OTYETOB. [[Ba OCHOBHBIX BU/Ia
OTYETOB MPEACTABJISIOT CO00I 0630p 3DHEKTUBHOCTH M ACTATBHBII OTYET IO
Kaxnoii caenke. MHbopMaliusi, cofepKaiiascsi B 3TUX 0TYETaX, MOKET TOMOYb
Tpeiiaepy OLIEHUTh «TOPTOBBII CTHJIb» CUCTEMBI U OTIPENICNINTh, TOMTUTCS JIM OHA
JUIS1 peaJIbHOM TOProBIJIU.

Bo3moxHO hopMEpoBaHUE U IPYTUX BUIOB OTYETOB, KOTOPBIE MOTYT BKITIO-
4yaTb pa3HOOOpPa3HyI0 HH(MOPMALINIO, TeHEPUPYEMYIO IIPOrpaMMaMHt, Kak rpa-
BWJIO, B BUAE 3JIEKTPOHHBIX Tabiauu. [lourtu Bce Tabiauipbl U rpaduku B 3TOM
KHUTe ObUTM MOCTPOEHBl MMEHHO TaK: BBIXOAHbIC AAaHHbIE CUMYJIATOpa mepe-
Hocwiuch B Excel, tne obpadaTbiBasuch U hopMaTUPOBAIUCH VISl MPEICTaB-
JIEHUSI B 3aKOHYEHHOM BUIE.

OTtyeTtbl 06 3pPEKTUBHOCTU CUCTEMBI

B kauecTBe nprmMepa UTOroBoro otruera 06 3pheKTMBHOCTH CUCTEMBI, MBI [TPH-
TOTOBWJIM [IBa OTYETA, TMOJYYCHHBIX MPY TECTUPOBAHUM YK€ YITOMUHABIIEHCS
CUCTEMBI TiepecedyeHUsT CKoMb3sieil cpenHeit. Tabm. 2-1 mpencraisier coGoit
OTYET O CUCTEeMe, HalmMcaHHOM 1 IpopaboTaHHo# Ha TradeStation, aTa6m. 2-2 —
OTYET O CUCTEME, CO3aHHO# ¢ Tomolibio C-Trader. B o6oux ciyuasix mapameTp
JUTMHBI CKOJNB3SLICH CpefHell ObUT yCTaHOBJIEH PaBHBIM 4.
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Tabauya 2—1. Omuem o 3¢hpexmugnocmu cucmemvi nepeceeHuss CKONb3sauell

cpedueil (TradeStation)

BOOK_CHS SP.

Obumast wicTas HPUGHIL $
Banosas HPUGHIL $

Obmee # cmemnox

YnCsIo  BHCOMNHEX

MakCuManbHas [PUOHIIbHAS $
CpemHss MPUBHILHAS

Cpen#sast np./Cp. ybOHTOYHAs

Obmee # cpmenok
HYUCNIO  NPUOEITBHBIX

MakcuManbHast TPUOHIIBHAS S
Cpenss NPUBHTLHAS
CpenHsisi Tp./cp. YOHT.

IMakc. npubmnBHEX mOmpsiT

0630p sdberTHBHOCTH:
Obwas wncTas MPYGHTE $
Banosas mpMGETS $

Obmee # cpemnok
YUCIIO TPUOHIIBHEIX

MaKCIMANBHAS TPUGHIbHAS
CpepnHss TPVGHIBHAS

Cpemusist mp. /cp. y6WT.

Makc. npubHNIBHHEX MOAPSL
Cp. # 6apoB B BHIOHHOM

Makc. nanemme xammuTana

LNG-Daily 01/01/91 - 01/01/96

0630p >ddexTrBHOCTM: BCe chenkM
TIpHUOETE / yORTOK OTKDHITHX TMO3UALMANR

-15625,00
2803 50,00 Bamosmit y6HTOK

362 IPOLEHT NPUOHITBEHEX
146 Uncno yOHTOYHEX

14800, 00
$ 1920,21 Cpenmss y6uroumas
1,40 Cpepgusin cpenka (mpub. u y6.)

MakcyManbHas y6HTOUHAS

181 TIDONEHT NPUBEIBHEX
87 Umcio yGHTOMHEX

14800,00 MaxcumansHas yOEHTOSHAs
$ 1989,37 Cpenmmsin yGuTOuHas

1,43 Cpemsss chenka (mpub. u

9 Makc. YOHTOYHHX NOAPSI

Cp. # 6apoB B BHTOAHON 5 Cp, # 6apoB B yBHTOUHOM
MakC. nameHue KammTana

3a LeHb $ -17225,00

QaxTop MPMGHIM 1,32 Makc. # KOHTDAaKTOB Ha pyKax
TpebyeMent pasMep cuera $ 17225,00 TMpubsnie co cuera

KOpOTKME MOBULMH
-57 925,00
107275,00 Bajoshit yBHTOK
181 TIpOLEHT MPUOHIIBHEX
59  Uycno yGHTOYHEX

$ 8125,00
$ 1818,22 Cpepmss ybuTOuHAS
1,34 Cpemmssi cmenka (mpy6. u v6.)

MakcuManeHast yGHTOUHAS

3 Makc.
5 Cp,

YOHTOYHEX [OAPSI
# 6apoB B yOHTOYHOM

3a OeHb $ -65625,00
®akTOp MPUBEIN 0,65 Maxc. # KOHTPEGKTOB Ha pyKax
TpebyeMeni pasMmep cdeTa $ 65625,00 Ipmubenb co cueTa

$

Maxc. TNPUOBITBHBX TIOOPSI MakcC. yOHTOYHEX IOAPSI
Cp. # 6apoB B MPUBLIILHOM 5 Cp. # 6apos B yBHTOUHO
Makc. BHYTpUIHEBHOE
nangeHue Kammurana $ -50650,00
QaKTOp HPUBHIA 0,95 Makc. # KOHTDAKTOB Ha pyKax
TpebyemMslit pasMep cuyeTa $ 50650,00 TMpubuns co cuera
0630p >ddekTUBHOCTH: [JMHHbE MO3ALMA
Obmast 4ucTas MPUOHITL $ 42300,00 MpubhIs/yBHTOK OTKPHTHX NOSHLMHE
BanoBas NPUGHTEL $ 173075,00 BasoBedi y6HTOK s

[PHGHITS /yBHTOK OTKDHTHX OB

$

$ 75,00

-295975,00

s
$

40%
216
-5750,00
-1370,25
$ -43,16

10
2

$ 0,00

-130775,00

s

)
$

48%
94

-5750,00
~1391,22
233,7

246%

$ 75,00

-165200, 00

s
s
s

33%
122

5675,00
-1354,10
-320,03

10
2

-88%

3=
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Tabauya 2—2. Omuem 00 3¢hghexmuenocmu cucmemvi nepeceveHus CKoAb3suel
cpedneii (C-Trader)

OB30P MJIsi CUMBOJIA SP

B

B

B BHBOPKE (B): C 910601 IO 960101 BHE BHBOPKN

B

(BHE): C 960101 1O 970108 TECTOB:1

BHE

BHE

BHE

Ormcanne Bcero Tl . KopoT. Bcero I . KOpoOT .
Uncino  crenok 362 181 181 71 35 6
Yucno Npdad. 138 83 55 33 17 16
Yucno yoHT. 216 94 122 38 18 20
Makc. mpu6. TOmpsm. 6 7 3 4 5 3
Makc. YOHT. rompsi. 10 7 10 6 4 4
Bcero 6apos 1562 834 728 337 195 141
bapos 843 529 314 210 140 7
6apos 698 295 403 127 55 71
6apos B CrenKe 4 4 4 4 5 3
CpemH. B mpub. cpenke 6 6 5 6 8 1
CpepH. B YBHT. cHenke 3 3 3 3 3 3
MpoueHT TpPub . 38 45 30 46 48 A
Obumit moxoxn -15625 42300 -57925 35800 45975 -10175
06m. MOX. NPUOEITBEHEIX 280350 173075 107275 156875" 111225 45650
06m. »oX. yOHTOUHBEX -295975 -130775 -165200 -121075 -65250 -55825
Makc. kammran 8575 44600 4025 47175 45678 12425
MuH. xammTran -43125 -12675 -62650 -22250 -14300 -2%3azn
Makc. [OnbeM 40300 57200 18775 68075 62725 28675
Makc. mnazeHue Kammrana -50650 -17225 -65625 -28875 -17600 -20425
Cradn. OTKI. CHENKNA 2262 2444 2026 5634 7108 3498
Cpenx. mnpud. /yOHT. -43 233 -320 504 1313 -282
CpenH. nOpubeiIbHAS 2031 2085 Labiy w733 Ehd42 2851
CpenH. Onaronp. ABMKEHNE 2205 2195 2215 5149 5573 4736
CpenH. y6uTOYHas -1370 -1391 -1354 -3186 -3625 -2791
CpenH. HeGnaronp. IBUKEHNUE -1439 -1450 -1427 -2921 -3416 -2440
Makc. TPUOEITBHAS 14800 14800 8125 23150 23150 8600
MakKc. 6raromp. mOBMKEHME 16950 16950 15375 29050 29050 20075
Makc. y6uHTOYHas -5750 -5750 -5675 -8300 -8300 -5450
Makc. mebnaromp. neuMxeHuMe -8500 -8500 -5675 -10125 -10125 -8250
Cpenms. npub. /ySur.*100 148 49 144 4% aag 102
daxTop NPUOHIA*100 94 132 64 129 170 81
Tonosasi MPUOHNB, $ -3404 9217 -12622 35032 44988 -9956
Foposast NpubHIE, % -7 31 =37 120 251 -49
OrHOomerye Mapria*100 -18 0 0 40 0 0
T-xpATEpUE*100 -36 129 -213 76 12 -49
T-BEpPOATHOCTE*10000 7160 1974 340 4469 2682 6211
BeposiTHOCTE OC*1000 0 T1ED 1%14 340 4459 2533 6211
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BosbIIMHCTBO OTYETOB pa30OMBAIOT JaHHBIC HA TOKa3aTeau sl JIMHHBIX
MO3UIINI, KOPOTKUX MIO3UIIMI U BeeX TO3uLnii BMecte. Kpome Toro, ykasbiBa-
I0TCSI TPUOBLIb, PUCK M CTHJIb TOProBau. PakTopbl MPUOBLIA BKIIOYAIOT MPU-
ObLIb OT BCEX MPUOBUTLHBIX CAETOK, MAKCUMAIbHYIO MTPUOBLTH B OMHOM CEKe
M CPEIHIO MPUObLIL B OHOM caeske. DakTopbl pyucka BKIIIOYAIOT YOBITOK OT
BCEX YOBITOUHBIX CIETOK, MaKCUMAJIbHBIN YOBITOK B OIHOW CHENKE, CPEIHUIA
YOBITOK B OIHOIA CHEJNKE U MaKCMMaJIbHOE TIafieHUe KaruTajia, HaXOIsIIerocs
Ha MoneupyeMoM cuete. DakTopbl pucKa U MPUOBUTA OTPaXKAIOTCSl Ha MTOKa-
3arelisax oOmIei mpuObUTM (WM OOIIEro yObITKA) CUCTEMbI BO BCEX CIENKaXx,
cpemHeli puobLH (YOBITKA) B OMHOM CHEJKE, COOTHOIIIEHUS CPpeIHE PUObLTb-
HOI ¥ YOBITOYHOM CHENTOK, (haKTopa MPUObLIBHOCTH (00IIel MpUObLUIT, IeJIeH-
HOI Ha OOIIMii YOBITOK) U 0OIIero noxona (3a rof Wi 0e3 orpeaeseHus: Bpe-
MEHM) MOJEIMPYEMOro cyeTa.

K takum hakTopam Takxke OTHOCATCS 00Ilee KOJMYECTBO CHEIOK, KOJU-
YeCTBO NMPUOBUIbHBIX CIEJIOK, KOJIUYECTBO YOBITOUYHBIX CHEJOK, MaKCHMallb-
HO€ KOJIMYECTBO ITOC/IEN0BATEIbHBIX MPUObLUICH U YOBITKOB U CpeHee KOJU-
4YecTBO 0apoB B MPUOBLILHBIX U YOBITOUHBIX clesikaXx. B oryerax Takxke mpu-
BOISTCSI KPUTHUECKKE TSI OLIEHKU CUCTEMBI MTOKa3aTe/i MPUObUTH, PUCKA U
CTWJISI TOPTOBJIM.

XoTsi BCe OTYEThl 00ECMEYMBAIOT aHAIN3 CUCTEMHBIX MMOKa3aTesleil mpu-
ObUIM, pYCKa U CTWJISI TOPTOBJIM, MEXIY HUMM CYLLECTBYIOT MPUHLMITHATbHbIE
pasfinums. B HEKOTOPBIX OTUETAX, NBITAACH OOBEAMHUTL MAKCUMAILHOE KOMM-
4yecTBO MH(pOpMaIMK B MUHUMAJILHOM 00beMe, YMHOXAIOT 3HaueHus Ha 10,
4YTOOBI HE CTABUTD AECATUYHBIC TOUKH, U PACIOaraioT Hudpsl B Buae Tabmu-
Lbl. B 1pyrux ucnosb3yoTcs MeHee COKpallleHHbIe HauMEHOBaHMsI, HE OKpYT-
JISIIOTCSL M HE MACIITaOUPYIOTCsl 3HaYeHUsT U (HOPMATUPYIOTCSI BHIXOJIHbIE TaH-
Hble B BUJE Oosiee MM MeHee KIaCCMYeCKHUX OTYETOB.

Paznuuus B popmare MeHee BaXXHbI, YeM B COOCTBEHHO 3aKITIOUEHUSIX. DT
pas3nuyursl BO3HUKAIOT U3-3a pa3HOOOpa3usl TIOJIXONOB U ONpPe/eNIeHUH, 3a10-
JKEHHBIX B cucteMax. Hanpumep, KOJIM4ecTBO MPUOBLIbHBIX CAEIOK MOXET MO~
pPa3sHOMY OIIpEeNeNSITbCS Ha OJHMX U TeX Xe JaHHBIX Pa3IMYHBIMU CUCTEMaMU
BBUIY Pa3HOTO OMpeaeaeHus: MPUObUIbHOCTU. HeKoTopbie CUMYIATOpPBI CUM-
TaIOT BBITOIHOM CHOENKY, B KOTOPOW NMPHUObUIL/YOBITOK PaBHBI HYJIO; APYrue
CUMTAIOT BHITOAHBIMU TOJIBKO CIEJIKHM C MOJOXUTEIbHBIM OalaHCOM. DTO pas-
JIMYME U BJIMSIET HA TIOAICYET CHEJIOK ¥ Ha 3HAYeHUE cpelHel pUObLILHOM crien-
KU, U Ha COOTHOIIEHUE MPUObLIbHBIX/YOBITOUHBIX c/ieJoK. [10T00HbIM Xe 00-
pa3oM cpejiHee KOJIMYECTBO JHEH B CHENKE MOXET MEHSThCS B 3aBUCUMOCTU
OT MeTona mojcuera aAHeil. HekoTopble CUMYIISITOPbI BKIIOYAIOT B MOICYETHI
BXOJIHOM JIeHb, Ipyrie — HeT. JlaHHBIe 10 JTOXOJHOCTH CUeTa TAKXKe MOTYT pa3-
JINYAThCSI — HaMpUMep, OHM MOTYT MPUBOAMTHCS K MPOLIEHTaM TOJIOBbIX WU
JlaBaThcsl B aOCOJIIOTHOM BHJIE.

Pa3zHuiia B comepXaHUU OTYETOB MOXKET ObITh M 0oJiee 3HAYMTEIbHOM.
Hexotopsle mporpaMmbl pOCTO pa30MBAIOT JaHHBIE Ha Pe3YJbTaThl KOPOT-
KUX TO3ULIUHI, IJIMHHBIX MO3ULMIA U obiue. Apyrue BeayT aHaIU3 OTACIbHO
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10 cHeJIKaM B Ipejesiax BbIOOPKU JaHHBIX U BHeE ee. JlonojHuTeIbHOe paszie-
JIeHUE TTPOSICHSIET KapTUHY; CTAHOBUTCS BUIHO, KaK CUCTEMa, ONITUMU3UPOBaH-
Hasl Ha OHOI BbIOOpKE NaHHBIX, OyneT cebst BecTu 3a ee npexaeiaamu. [Iposep-
Ka Ha JaHHBIX, B3SITBIX M3 IPYroro nepuosa, obsi3aTesbHa Ui ONTUMHU3UPO-
BaHHbIX HA HEKOTOPOM IE€pUOIe CUCTEM. B HEKOTOpBIX OTYeTaxX MPUCYTCTBY-
10T ¥ APYTHE BaXKHbIE MTOKA3aTeJId, TaKhe Kak obliee KOJIMIeCTBO 6apoB, MaK-
CUMaJIbHBII NObeM (I10Ka3aTelb, IPOTHUBOIOJIOXHbII MaKCUMAaJIbHOMY Iajie-
HMIO KanuTajia), MaKCUMaJlbHbIe 0J1aronpusiTHOe U HeOGIaronpusiTHOE IBUXe-
HUS1, MAKCUMaJIbHOE M1 MMHUMAaJIbHOE 3HAUeHUSI KaluTalla Ha cyete, IpuobLUIb
B JIoJUTapax 3a Tofl, M”3MEHYMBOCTb TOPTOBIM (B BUIE CTAHAAPTHOTO OTKJIOHE-
HVSI) U TOIOBOE COOTHOIIIEHUE PUCKA,/TIpUOBLIN (BapraHT oTHoueHust Llap-
na). Pacyer cTatucTryeckmx rnokasaTeseil, HapUMep T-KpUTepusi U €T acco-
LIMUPYEMOI BEpOSITHOCTH, [UISI OTAEIbHBIX TECTOB JIMOO JUISI MHOXECTBEHHbIX
TECTOB U ONTUMU3ALIMII TAaKXKe SIBJISIETCS KeJIaTeJIbHOM YepTOil CUMYJIATOpA.
Cratuctuyeckue hyHKIMU, TAKUE KaK T-TECT U BEPOSITHOCTHU, Ba>KHbI [IOTOMY,
YTO TTOMOTAIOT OMNpPENeSIUTh, NEeMCTBUTEIBHO JIM CUCTEMa OTpaXkaeT AesITelb-
HOCTb PeajIbHOTO PbIHKA WJIU YCIIeX 00YCIIOBJIEH CIydaeM JIM0O U3JIUIIHEN Mo/I-
TOHKO#M MapaMeTpPOB CHUCTEMBbI MO MPOILIble AaHHbIE. MOTyT MPUMEHSITHCS
MHOTH€ JOTOJIHUTENIbHbIE U, BO3MOXHO, IOJIE3HbIE METOAMKY aHaJIU3a Ha OC-
HOBe MHdOpMaLuK, coaepxkanieiics B otuetax. Cpeau aTux MetonoB (Stendahl,
1999) — o6uire NOo3UTHUBHBIE ayTcaiiiepbl, OOLME HEeraTUBHbIE ayTcalaepsbl,
ceJIeKTUBHasl 00111ast TPUObUTH (32 UCKITIOYEHHEM BBIOPOCOB), OTHOLLIEHUE YOBIT-
KOB (MaKCUMaJIbHBII YOBITOK, 1€JIEHHbII Ha 00110 IPUOBLIb), COOTHOLIEHUE
MoAbeM/TIaIEHUE KalUTala, MAKCUMaJIbHbBIN MIEPUOJ ITPOCTOSI CUCTEMBI U TIPU-
ObUTb CTPATeTMH «KYIU W JIePXKW» JUIsi CPABHEHUSI C Pe3yJibTaTaMKi TOPTOBOM
cucteMbl. Kpome TOoro, B HEKOTOPBIX OTYETaX co3aaeTcsl TpaduK COCTOSTHUS
CcyeTa B 3aBUCUMOCTU OT BPDEMEHHU.

Ecmu cuuTath, 4TO MCTOPUSI IOBTOPSIETCS, TO XOPOIllee MOHUMaHUe MPo-
1LJIOTO JOJDKHO TIOMOYb aHAJTMTUKY MPH MOCTPOSHUM MTPOTHO30B Ha OymyIiee.
Xopouuii otyeT 06 3(hheKTUBHOCTU AaeT LIMPOKUI 0030p UCTOPUUYECKOTO
MOBeJeHUsI TOProBoii crpateruu. [Tokazatenun NMpUOBLIM M prcKa MOKa3bIBa-
0T, HACKOJIBKO XOPOIIO CUCTeMa paboTajia Ha IaHHBIX paccCMaTpPUBAEMOTO
ncropndeckoro nepuoaa. OtHomenue Lllapmna, wam romoBoe COOTHOLIEHKE
MpUObUIH/PUCKA, U3MEPSIET IPUOBLIH C Y4eTOM pucKa. T-TecTbl U MOIOOHBIE
CTaTUCTUYECKHE METOIbl MOTYT OTJIMYUTh peabHO 3G GHEKTUBHYIO Ha PhIHKE
CTpaTeruio OT CIy4ailHOCTU WJIM HEIpaBUJIbHON onTUMU3auuu. Pe3ysbraThl,
JIOCTUTHYTBIE 3@ CUET ACUCTBUTENLHO 9 (EKTUBHBIX MPaBJI, OYIyT OBTOPSThH-
Csl CHOBA M CHOBA; CJIy4aifHble pe3ysibTaThl BPsILJIU ITOBTOPSTCS B Oyaywem. B
00111eM, XOPOILIMil OTYET TOMOTaeT OOHAPYKUTD SIBJIEHUsI, KOTOPbIE MOTYT T10-
BTOPSITbCSL. [1OMCK yCTOMUMBBIX SIBJICHUIA, MPUHOCSIIUX NPUObLIb, — OCHOBA
J1I000TO JUTMTEJIBHOTO yCIiexa B TpeiauHre.

Ha sToM 3akaHuMBaeTCsl 00CyXIeHue oT4eToB 00 3h(heKTUBHOCTH, TOCTYII-
HBIX C MCIOJIb30BaHUEM OOJIBIIMHCTBA CUMYJISITOPOB. Ceifyac Mbl paCCMOTPUM
APYTOH TUIT OTYETOB, MpPEIJIaraeMbIX CUMYJIITOPAMM: OTYET JUIsl KaXKION CIENKH.

TITRREM & LMy IHTUPDI W‘ e

OTyeTbl ANg Kaxpon cpaenku

TIpumMepsl OTYETOB ISl KAXKIOM CIEIKU ObUTM CO3/IaHbI C UCITOJIb30BAaHUEM CHU-
mynsatopoB TradeStation (tabs. 2-3) nu C-Trader toolkit (Tadm. 2-4). O6a otuyeta
OIUCHIBAIOT YIIOMUHABIIIYIOCSI PaHEe CUCTEMY IepecedeHUsT CKOIb3SIIC Cpel-
Heii. Tak Kak paccMaTpuBaJICsl IEPUOJ C COTHSIMU CAENOK, U TOJTHBIN OTYET
CJIVILLIKOM JUTMHHBIN, U3 TaOJIWIL yIaJieHbl OOJIbIe 00beMbI TEKCTa, ITOMEYCH-
Hble MHOTOTOUMSAMM. [TOCKOJIbKY JaHHBIE OTYETHI MPEACTABIEHbBI TOJBKO KaK
WUTIOCTPALIMU, TAKUE MPOITYCKU BIIOJHE TOITYCTUMBI.

B omnuue ot oryera 06 3 GhEeKTUBHOCTH, AAIOIIETO 001N 0030p MoBee-
HUSI TOPTOBOM CUCTEMBI, 0emanbHblii omuem, Ui omuem 04s Kax#cooi coeaxu,
paccMaTpUBAaeT B MOAPOOHOCTSX KaXIyIO U3 CIEJIOK, IIPOBEAECHHYIO C MOAEIU-
pyeMbIM c4eTOM. MUHMMAaJIbHBII OTYET COMPOBOXAAET KaXIyl0 M3 CHEJIOK,
BKJIIOYAST IaThl BXOJIA U BbIXOZIa (M BpeMsl, €CJIM UCTIONB3YIOTCSI BHYTPUITHEBHBIC
JIaHHbIE), 1IEHbI BXOIA W BbIXOA, MO3ULMK (JUIMHHBIE WIM KOPOTKHE, KOJUYe-
CTBO KOHTPAKTOB) W MPUObLIb UM YOBITOK OT KaxKIoi cieinku. bosiee oOmmp-
HBII1 OTYET IS KAXKIIOW CACJKM TakKe OyIeT BKJIoYaTh MH(GOPMALIMIO M0 BUIY
KCITOJIb30BAaHHOTO MPUKa3a (CTOM-TMPUKa3, TUMUTHBIV WIY PHIHOYHBIH PUKa3),
10 KaKO¥ LIeHe TOProBOTO IHS MPYKa3 ObUT MCIIOMHEH (B HavYase, P 3aKPbITUN
WM TIOCePEIMHE), KOJIMYECTBO AHE B KaxKIOW ClIeJIKe, COCTOSTHUE cueTa Ha Ha-
Yasio Kax10i CIEIKH, MaKCUMaJIbHbIE OJIaronpHsITHbIE M HeOIaronpusITHbIE IBU-
JKEHHUSI 332 KaXKIYIO CHIEJIKY M COCTOSIHUE cueTa IMPU BBIXOIE M3 KaXKIOW CIEeNTKU.

Tabauuya 2—3. Omuem Oas kaxcooi cdeaku, evioanusiii TradeStation das cucmemot
nepeceuenusi ckoav3auieil cpedueil (gppaemenm)

BOOK_CHS SP.LNG-Daily 910103 - 960103
Iata Bun KOJ1- Bo Lena Has. curnana mpué./ySeT. BXxoja Bcero

03/13/91 Tponax. L 511,75 B

03/14/9] K. BEX. L 516, 75 A § -2500.00 $ -2500.00
03/14/9] Tokym. 1 516, 75 A

03/18/9]L Jln. BBIX. L 511,95 B $ -2400.00 $ -4900.00
03/18/9]L Mponax. L 511,95 B

03/25/9JL K. BBIX. L 5007, 45 A $ 2250.00 $ -2650.00
03/25/91L Tloxyr. L 5:;)7145 A

03/29/9]. I, BEX. 1 S17.10 B $§  4825.00 §  2175.00
03/29/91L Mponax. L B

04/03/91 K. BHX. 1 A $ -1375.00 $ 800.00
04/03/91L MoKy, L A

04/08/91L TUT. BbIX . €L B $ -2625.00 $ -1825.00
04/08/91L Mponax. 1 B

04/09/9TL K. BbIX. 1 A $ -1575.00 $ -3400.00
04/09/9:L TMokymn. T A

04/10/91 1. BEX. L 513,15 B § -2300.00 $ -5700.00
04/10/9:1 Tpomax. 1 513,15 B

04/12/9:1 K. BBIX. B 519,35 A $ -3100.00 $ -8800.00
04/12/9:L Toky. 1 519,35 A

04/22/91L I, BEX. 1 523, 10 B $  1875.00 $ -6925.00
04/22/91L Tponax. 1 523,10 B

05/02/9°L K. BEX. 1 59, 65 A §  1725.00 § -5200.00
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Tabanya 2—4. Coriem GAR KNGOl pdtt, BEgoansi C-Trader Toolkit gAf cucmeMs! nepeceyenin cRoALIRINEN cpeghert
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Kak 1 0T4eThl 00 93)(HEeKTUBHOCTH, OTYETHI VTSI KAKIOM CAETKU MOTYT ObITh
TIPE/ICTABICHBI TIO-Pa3HOMY M MOTYT OCHOBBIBATBCS Ha Pa3IMUHBIX OIpenese-
HUSIX BBIYMCIISIEMBIX ITOKa3aTeIei.

Ecim otyet 06 3chdeKTUBHOCTH 0OecTieunBaeT 0030p BCEro «ieca», TO OT-
YeT O KaXJIOi CIEJNKE 3a0CTPsIeT BHUMAHUE Ha OTIEIbHBIX «IEPEBbSIX»: B XO-
polieM oT4yeTe Kaxjaas cAejika paccMaTpuBaeTcs JeTaqbHOo. KakoBbl ObLin
MaKCUMaJlbHble OTPULATE/IbHbBIE MEPEOLIEHKNU OTKPBITOM MO3MIIMK, KaKOBa
ObL1a Obl TPUOBLTH PU UICATBHOM BBIXOJIE Y KAKOBA ObLIa «HACTOSIILAsH» TIPU-
ObUTb (WM YOBITOK) MOIEIMPYEMOIA CEIKK, GBIA JIM TOPTOBJIsl JOCTATOYHO TOC-
JIeJOBaTeIbHOM, OBbUIM JIU HOBBIE CHEJIKM JIy4llle WM XyxXe 0ojiee cTapbiX, Kak
MOHO MCITOJIb30BaTh OIBIT XYALIMX CAEIOK IS YAy4LIEHUS] CUCTEMbl — BOT
BOTIPOCHI, Ha KOTOPbIE HEJIb3sl OTBETUTh MPU 0030pe TOJIbKO 00wIeil 3¢ dex-
TUBHOCTU cucTeMbl. KpoMme TOro, oTyer mo Kaxuioii caenke MOXET ObITb 10-
TIOJTHUTEIbHO 00paboTaH B BUJIE TAOJMLIBI, HATPUMED ISl TOCTPOEHUS THCTO-
rpamm (Sweeney, 1993). ['ictorpaMmbl MOTYT MMOKa3aTh, Kakasi 4acTh MOTEH-
LMAJIbHBIX MPUObUIEH (DUKCUpYeTCs TIPU MCIOIb30BAHUU JaHHOM CTpaTeruu
BBIXOJIa, U MOJIE3HbI MPY ONpeaeIeHUH Lieeii mpuobLin. KpoMe Toro, Tiaresb-
HOE M3yYeHME JIYYLIMX U XYALIMX CAETOK MOXET 1aTh PE3YyJIbTaThl, MOJIE3HbIE
IUTSL YITYYILEHUsT CUCTEMBI.

ADDEKTUBHOCTb CUMYJIATOPA

ToproBbie CUMYJISITOPBI MOTYT CHIIBHO PA3IMYaThCSI IO TAKMM [TOKA3aTeNsIM, KakK
MOIIHOCTb, eMKOCTb U CKOPOCTb. CKOPOCTh BaXXHA MPY BBITIOJTHEHUMU MHOTUX
TECTOB I TIPOBEIEHUN CJIOXHBIX ONTUMU3ALMN, HATIPUMED T€HETUYECKUX.
CKOpOCTb TaKXe BaXHa TIPU pa3paboTKe CHCTeM ISl MOPTdheIbHO TOProBin
WIM TIPY KCITOJIb30BAHNY [UTMHHBIX BHYTPMIHEBHBIX CEPHUiA TaHHBIX C THICSTYa-
MH CJIEJIOK U COTHSIMU TBICSIY YMCIIOBBIX TAHHBIX. B HEKOTOPBIX CITy4asiX OT CKO-
POCTH CHMYJISITOPA 3aBHCHUT CaMa BO3MOXKHOCTD TIPOBEACHMUS aHAM3a: P 3a-
na4 TpebyeT MOMCTHHE OTPOMHOTO 00beMa PacyeToB, HEIOCTYITHOTO ISl «MelI-
JICHHBIX» TIPOTrpaMM. EMKOCTh CHMYJISITOPOB OMpenesieT OTPAaHUYESHUsT 0Obe-
Ma 3a71a4 (KOJIMYECTBO OapOB JaHHBIX, KOTOPOE MOXET 3arpyXaThCsl LI 00beM
KOJIa CAMOii CUCTEMBI). MOIIHOCTh CUMYJISITOPA — TTOKA3ATeITh, ONPEIE/ISTIONINIA,
KaK CJIOXHbIE TECThI ¥ 3aJaHKsI MOTYT BBIIOMHSATHCSI HA 6a3aX TaHHBIX LEH TO-
BAapOB WX Ha IIeJIbIX TIOPTHEISIX, YTO BAXKHO IS CEPe3HON MPOheCCHOHATb-
HOU TOpropiu. J10cTaTOYHO MOLIHBII CUMYJISITOP TpeOyeTcsi, HampuMep, it
HCITOJTb30BAHMSI MHOTHX TOPTOBBIX MOIENIEi, IPUBEACHHBIX B 3TOI KHUTE.

CkopocTb

HaubGonee BaxHblii (hakTOp, BAUSIOLIMI HA CKOPOCTb PAOOThI CUCTEMbI, — MPU-
poJ1a UCIIONB3YEMOTO 513bIKa: CKPUIITOBBIN WM MPOrPaMMHBIiA, T.€. orpesesne-
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FJIABA 2 UVMyNATOPb! V\(,L aa

HHeE, SIBJISIETCS JIM TIPOrpaMMa CKPUTITOM WJIM UCTIOJNIb3YEeTCsl B MHTEPIIPETaTO-
pe. CoBpeMeHHbIe KOMITMISITOPBI S3bIKOB OBLIETro Ha3HAUYEHMSI, TAKUX KaK
C++, FORTRAN wu Pascal/Delphi, niepeBonsiT HalucaHHYIO TOJIb30BaTeIeM
MpOrpaMmy B BbICOKO3(hHOEKTUBHBIN MAIIMHHBIA KO, TPUTOMHBIHA IS TPSIMO-
IO KCITOJTHEHUsI TIPOIIECCOPOM; 3TO JeJIaeT MaKeThl C UCIIOIb30BAHUEM TaKUX
SI3IKOB ¥ KOMITUJISITOPOB BecbMa ObICTpbIMU. C Ipyroii CTOPOHbI, COOCTBEH-
Hble MHTEPIPETUPYEMbIE SI3bIKM, TakKe Kak Visual Basic for Applications u Easy
Language, DOKHBI TIEPEBOAMTBCS M TIOAABATHCS B TTPOLIECCOP MOCTPOUYHO MPHU
HCITOJTHEHUY CJIOKHOTO, HACBIIIEHHOTO LIUKJIAMKM MCXOIHOTO Koza. KakoB xe
BO3MOXHBII BBIMIPBILI B CKOPOCTH IS KOMITUJIMPYEMOTO SI3bIKa 10 CpaBHE-
HUIO C MHTEPIPEeTUPYeMbIM? MBI CIBIIIAIN O CUCTEMax, KOTOPBIE MOCIe Tepe-
BOJa ¢ cOOCTBEHHOTO si3biKa Ha C++ cranu pabotats B 50 pa3 ObicTpee!

EmMkocTb

Ecimm ckopocTh B OCHOBHOM 3aBUCHUT OT PabOTHI C SI3BIKOM (MHTEPIIPETHpYe-
MBIM WJIM KOMIIMAHPYEMBIM), TO €MKOCTb IJIaBHBIM 00Pa30M OT UCIOJIb3YEeMOTo
16- vm 32-GUTHOTO IMporpaMMHOro obecrieueHusi. Crapbie 16-GHUTHEIE TPOrpaM-
MBI 4ACTO 3aBUCSIT OT pezesna B 64 KOalT, T.e. MPaKTUYECKH UTsl TECTUPOBAHUST
CHCTEMbI MOXKET ObITh 3arpyKeHo He 6osiee 15000 6apoB JaHHBIX (OKOJIO 4 THEM
TUKOBBIX WK 7 Heaesb S-MUHYTHbIX aHHBIX S&P 500). Kpome Toro, ecnuy cu-
CTeMbI KOJI OO0JIBIIOr0 00beMa, OyIbTe TOTOBBI TIOIYIUTh COOOIIEHKE, YTO MTPO-
rpaMMa ¢ Hell He MOXeT crpaBUThcsl. COBpeMEHHbIE MIPOIYKThI, HAITMCAaHHBIE
Ha FORTRAN wm C++, paGoTaioT ¢ COOTBETCTBYIOIIMMHU KOMITHIISITOPAMM,
YTO MO3BOJISIET, HAIPUMED, 3arpy3UTh ISl TECTUPOBAHMSI BCIO UCTOPUIO THKOB
S&P 500 ¢ mosiBieHust nHaeKca B 1983 1., eciiu, KOHEUHO, Y KOMITbIOTEpa 10CTa-
TOYHO mamsitTi. Kpome Toro, mpakTuuecky HeT OrpaHUYEHUI Ha KOJIUYECTBO
ClIEJIOK, TIPUHUMAEMBbIX CUCTEMOIi, WM Ha CIIOXXHOCTb U pa3Mep CaMOi CHCTe-
mbl. Bee coBpemennsble komnusitopel 11st FORTRAN, C+ +, Pascal/Delphi —
MTOJTHOCTBIO 32-OUTHBIE TIPOTrpaMMBbI, paboTarolye Mox 32-OUTHBIMU OTlepaly-
OHHBIMM cucTeMaMu, TakuMu Kak Windows 95, Windows NT wnau LINUX/
UNIX. JI1o60ii cumynarop, paboTalolnii Ha OCHOBE TaKUX KOMIWJISITOPOB,
CIocoOeH paboTaTh C OrPOMHBIMU 0OBEMaMU AaHHBIX 0e3 Tpyaa. [TockonbKy
GOJIBIIIMHCTBO MTPOTPAMMHBIX ITAKETOB TIOCTOSTHHO COBEPIICHCTBYETCS, IIPOOJIe-
Ma EeMKOCTM CTAaHOBMTCS BCE MeEHee M MeHee MPUHLUUMUAIBHOM.

MouwHocTb

Paznuuusi B MOLIHOCTH CUMYJISITOPOB IJIABHBIM OOPa30M 3aBUCIT OT sI3bIKA
MpOrpaMMUpoBaHust. Jisi HaYaia pacCMOTPHUM sI3bIK, HO HE B aCTleKTe CKOPOC-
TH KOMITWJIMPYEMBIX 1 MHTEPIIPETUPYEMBIX SI3bIKOB, a B aCIEKTE €r0 BO3MOX-
HOcTeil. MOXHO JIM MU3SILIHO U OOCTOSITEIbHO 3alporpaMMHUpOBaTh CaMylo
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CJIOXHY!IO TOProByto uzaeo? Kak npaBuiio, NpUMUTHBHBIE SI3bIKU HE AAIOT BCEX
BO3MOXHOCTE, HEOOXOAMMBIX [UIsI KOAMPOBAaHMS HauboJiee CIOXHBIX TOPro-
BbIX cTpateruil. K coxaneHuio, Hanbosiee MOLHbIE SI3bIKY CIOKHEE BCETro U3y-
yatb. Ho eciim 4esoBeKy ynanoch OBlafeTh TAKUM SI3bIKOM, Kak C++, BO3MOX-
HBIM CTAaHOBUTCS MPAKTUYECKU Bce. Balll TeKCTOBBII mpolieccop, mporpaMma
padoThI ¢ TabAMLaMK, Opoy3ep 1 cama OllepallMOHHask CUCTEMa, CKOpPee BCEro,
ObLTM MCXOOHO HamucaHbl Ha C++ win ero npeaniectBeHHuKe — Cu. Takue
s3bIkd, Kak C++ u Object Pascal (ocHoBa Borland Delphi), pacuiipsieMsl 1
MOTYT JIETKO ObITb MPUBENEHbBI B COOTBETCTBUE C TPEOOBAHUSIMU Pa3pabOTKU
TOPTOBBIX CUCTEM C ITOMOLIBIO UCITI0Ib30BaHKSL OMOIMOTEK U IOTIOTHUTENBHBIX
KoMroHeHToB. fI3biku Visual Basic u Easy Language, xoTs u He 06/1a1a10T MOLI-
HOCTBIO MHOTOLIEJIEBbIX 0OBEKTHO-OPUEHTUPOBAHHBIX SI3bIKOB Bposie C++ u
Object Pascal, Gonee yierku B MU3y4eHUU U UMEIOT OOJBIIMHCTBO HEOOXOMM-
MBIX BO3MOXHOCTeii. ['opa3no ciabee 1 He BIIOJIHE JOCTATOYHBI UL pa3padoT-
YKKa NPOABUHYTHIX CUCTEM MaKpOSI3bIKU, BCTPOCHHbIE B Psill MOMYJISPHBIX
mporpaMm roctpoeHus rpadukos, HanpuMmep MetaStock. Kak ripaBuio, yem
MOILIHEE UCIIONb3YEMBIH SI3bIK, TEM MOLLHEE CUMYJISITOP.

Bormnpocbl ocopmiieHHs TAKKe BIUSIIOT HAa MOLHOCTb CUMYJISITOpA, OCOOeH-
HO BaXXHa MOZYJIbHOCTb M paciupsieMocTb. CUMYISITOpEI, ucnonb3ytomue C++
win Delphi (Object Pascal) kKak OCHOBHOIA $13bIK, Ype3BbIYaiiHO pacIIupsieMbl
U MOAYABHBI, TTOCKOJIbKY TAKOBbI CAMU SI3bIKU, CIIPOEKTUPOBAHHBIE «CHU3Y
BBepX». bUOIMOTEKH KI1aCCOB MO3BOJISIIOT ONPE/IEISTh HOBbIE TUIIbI JAHHBIX U
onepatopoB. KommoHeHTbI MOryT obecrieunBaTh (PyHKLIMU B TOTOBBIX OJI0KaXx,
Hampumep yrnpasjieHue 6a3aMu JaHHbIX WM TocTpoeHue rpadukos. Jlaxe
«CTapvHHbIe» Oubnnoreku, Takue kak Numerical Algorithms Group Library,
International Mathematics and Statistics Library 1 Numerical Recipes Library,
MOTYT 00ECIeYnTh caMble Pa3HOOOpa3HbIe MOTPeOHOCTH. Momynu, Ha3biBae-
mble User Functions moeym 6vims nanucanst Ha Easy Language, a ¢pyniyuu,
Hanucanuvle Ha Opyeux azvikax (éxarovas C++), MOIYT ObITh BbI3BaHBI, €CIH
oHM 3anucaHbl B Buae DLL (mnHamMu4eckoit OubIM0oTeKU CChUIOK). Makposi3bli-
KM, C IPYTOif CTOPOHBI, HE CTOJb THOKH, YTO CHJIBHO JIUMUTUPYET UX 3 dek-
TUBHOCTb [UISl pa3pabOTKK MPOABUHYTHIX cucteM. C Halleil TOYKM 3peHus,
BO3MOXHOCTb MCIOJIb30BaHMSI MOMIYJICH, HAITMCAHHBIX HA JPYrOM SI3bIKe, ab-
COJIIOTHO HEOOXOIMMa: Y Pa3HbIX SI3bIKOB Pa3HbIE «aKLEHTbl», U jaxe MpU UC-
MOJIb30BAaHMU MOILLHOTO si3bIKa Bpozie C++ MMeeT Mopoii CMbICI 00PATUTHCS K
MOIYJISIM, CO3IaHHBIM Ha JIPYTOM $13bIKe, HallpuMep TakoM, Kak Prolog (s3bIK,
pa3paboTaHHBIN LTSl HAMMCAHMsT SKCIIEPTHBIX CUCTEM).

Eluie 01HO BaxkKHOE CBOICTBO CUMYJISITOPOB, HE CBSI3aHHOE C SI3bIKAMMU MPO-
TPaMMUPOBaHMs1, — CIIOCOOHOCTb CUMYJIATOPA paboTaTh HE TOJIBKO C MHIUBU-
NyaibHbIMU (PMHAHCOBBIMU MHCTPYMEHTaMMU, HO 1 ¢ TopTdensimu. MHorue rnpo-
IIYKTbI HE MMEIOT BO3MOXHOCTH BbINOJIHATH ONTUMU3ALIMIO LIEbIX MOPTdheneit,
XOTsI [IOPOIA 3TO JOCTHXKUMO MTPU MOMOILIH AOMOTHUTEIbHBIX MoayJieit. C apyroit
CTOPOHBI, XOPOLIO OPraHU30BaHHBIN CUMYJIATOP, KaK MPaBUJIO, TO3BOJISET MO-
NIeJIMPOBaTh TOPrOBIIO MOPTdesieM pa3auuHbIX (PUHAHCOBBIX UHCTPYMEHTOB.
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HAOEXXHOCTb CUMYJIATOPOB

Pa3Hble TOProBbie CUMYJISITOPbI UMEIOT PA3HYIO CTENEHb HAIEXHOCTH U I0CTO-
BepHocTU. He cylecTByeT KOMIbIOTEPHBIX MIPOrpaMM, MOJHOCTBIO FapaHTUPO-
BaHHBIX OT OLIMOOK, [aXe eC/M e MPOU3BOAUTENb — 3HaMeHUTast hupmMa Mu-
posoro ypoBHs1. Kpome Toro, mpo6ieMbl BOZHUKAIOT MPY TPUHATUY PELLIEHUH B
COCTOSIHUM HEYCTOYMBOIO PABHOBECHUSI — KOTJIA B MPE/iesiaX OMHOTO 1 TOTO Xe
6apa BO3HUKAIOT YCJIOBMS JUTsl UCTIONIHEHUS Pa3IMYHBIX TpKKa30B. HekoTopble
U3 3TUX COCTOSIHMIA, HaPUMeEp TaK Ha3blBaeMblii npsbiratoruii TUK (Ruggiero,
1998), MOryT mpUBECTH K TOMY, YTO CUCTeMa OyleT Ka3aThCs JIyyllieil Ha CBeTe,
B TO BPeMsl, KaK, 0 CyTH, OHA CMOXET pa3opuTh Jitoboro. Cuuraercs npearnoy-
TUTEJIbHBIM, YTOOBI CUMYJISITOP BHIOUPAJ XYALIW BAapUAHT PA3BUTHUSI COOBITUI
B HEOJHO3HAYHBIX CUTYaLMsIX; TAKUM 00pa3oM, MPU Hayasle pealbHOii TOPros-
JI BEPOSITHOCTD MPUSTHBIX CIOPIIPU30B OY/IET BhILLIE, YeM HEMPUATHBIX. Bee aTo
CBOIUTCS K TOMY, 4TO MIPU BBIOOPE CUMYJISITOPA CJIeYyeT BbIOMPATh XOPOLLO MPO-
BEPEHHBIIA, C UCTOPUEIT HalleXKHOI PABOTBI M YETKMM OIMCAHMEM TOTO, KaK I1po-
rpaMma TPakTyeT HEOHO3HAaUHble cOCTOsIHUA. KpoMe Toro, o0s13aTesbHO n3y-
YHUTE HEIOCTATKU CUMYJISITOPA M CIIOCOOBI MX OOXOAMTB.

BblBOP TMPABWIbHOIO CUMYJIATOPA

Ecivt BBl cepbe3HO XOTUTE 3aHUMAThCSI Pa3pabOTKOM MPOIBUHYTHIX TOPTOBBIX
CHCTEM, TOPrOBaTh CHJIbHO TUBEPCU(DUIIMPOBAHHBIMU TOPTGhEIAMU, TIPOBO-
IIUTh TECTUPOBAHKE WHAMBUAYATbHBIX KOHTPAKTOB MM OIMLIMOHOB, BaM HYX-
HO cOo0paThbesl ¢ CHJIAMU [UIsl U3Y4eHMsI IIPOrPaMMHUPOBAHUS — BaM HYXEH CH-
MYJISITOP, CO3I@HHBIN C TOMOLIBIO SI3BIKOB IIPOrPaMMHUPOBAHUSI OOLIETo Ha3HA-
yeHust, Takux Kak C++ mium Object Pascal. Takue cuMyJISITOpbl UMEIOT OTKPbI-
TYIO apXUTEKTYpY, MO3BOJISIOILYIO KCIOIb30BaTh MHOXECTBO JOMOJHEHUIA 1
OubIMOTEK: OMOIMOTEKH M0 TeXHUYECKOMY aHam3y, Hanpumep oT FM Labs
(609-261-7357) u Scientific Consultant Services (516-696-3333); GubmMOTEKU
OOILMX YMCIIOBbIX AJITOPUTMOB, Hanmpumep oT Numerical Recipes (800-872-
7423), Numerical Algorithms Group (NAG) (44-1865-511-245) u International
Mathematics and Statistics Library (IMSL), B KOTOpBIX XOPOIIIO OCBEIlleHa CTa-
TUCTUKA, JIMHEIHAs airebpa, CeKTpabHbIN aHau3, nuddepeHIraIbHble
ypaBHEHMUSI U IPYrie MaTeMaTH4ecKue MpUIoXeHust. [IpOIBHHYTbIE CUMYIISI-
TOPBI C UCTIOIb30BaHUEM OOLIMX SI3BIKOB TIPOrpaMMUPOBAHMUS TAKXKe JOCTYII-
HBI LIEJIOMY MUPY KOMIIOHEHTOB U IpaIeCcKHX CPEICTB yIPABICHHsI, TIOKPbI-
BAIOILMX BCE ACMEKTHI OT CJIOKHOTO MOCTPOSHMUST rpahvKOB U MPEACTABICHMUS
JIaHHBIX 10 TIPOJBMHYTOIO yIIpaBieHUs: 6a3aMu JTaHHbBIX, U IPU ITOM COBMEC-
TuMbl ¢ C++ Builder u Delphi, a takxe ¢ Visual Basic u Visual C++.

Ecnu xe BaM HY:XHO HEYTO MEHee TPYJIOeMKOe, BbIOMpAiiTe MOJIHbIE UH-
TerpUPOBAHHBIC PElICHUsI. YOeIUTeCh, UTO SI3bIK CUMYJISITOpA TO3BOJISIET MC-
TI0JIb30BATh MPOLIETYPhI, BBI3bIBacMBbIe 0 Heobxoxumocti u3 DLL. Octepe-
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raiirech TNPOOYKTOB, HAICJICHHBIX B OCHOBHOM Ha IMOCTPOCHUE l'pa(bI/IKOB uc
OrpaHMYC€HHBIMH BO3SMOXHOCTSAMMU IMTPOrpaMMUPOBAHUS, €CITU BbI CO6I/Ipa€TCCB
pa3pa6aTbIBaTb, TECTUPOBATh HA UCTOPUYECKUX OTAHHBIX W HCIIOJIb30BaTh B
TOProBJI€ MEXaHUYECCKUE TOPIOBbIE CUCTEMBI, 3HAYUTECIbHO OTIMYAIONINUECS OT
TPpagUIIUOHHBIX UHAUKATOPOB.

CUMYJIITOPbI, UCMOJIb3OBAHHBIE B 3TON KHUIE

MBI NpearnoynTaeM MCIOIb30BaTh CUMYJIATOPBI, OCHOBaHHbIE Ha MPaKTHKE
COBPEMEHHOTO OOBEKTHO-OPUEHTUPOBAHHOTO MporpaMmMupoBanusi. OnHa u3
MPUYMH TaKOTO BEIOOPA COCTOUT B TOM, YTO OOBEKTHOE OPUEHTUPOBAHUE YIIPO-
LIAeT CO3IaHNE HYXXHOTO KOJIMYECTBA MOIEIMPYEMBIX CUETOB, KAKUM Obl OHO
HHU ObUTO. DTO B 0COOEHHOCTH MOJIE3HO TIPY MOZICTMPOBAHUH TOPTOBOIA CHCTe-
Mbl, YIIPABJISIIOIIEH LEIbIM MOPT(heaeM TOBAPOB WM aKIMid, KaK 3TO CAETaHO B
GOJIBIIMHCTBE TECTOB B NAHHOI KHUTe. OOBEKTHO-OPUEHTUPOBAHHbIE CUMY-
JISITOPBI TAKKE XOPOLLH ISl TOCTPOEHUS alaNTUBHBIX CAMOONI TUMU3UPYIOIIUX-
Cs1 CHCTEM, B KOTOPBIX MHOT/IA TPEOYETCS MCTOJIb30BaTh BHYTPEHHEE MOJICN-
poBaHue. Kpome Toro, Takue mporpaMMbl IO3BOJISIIOT IOCTATOYHO MPOCTO CO-
3[[aBaTh METACUCTEMBI (CHCTEMbI, MPUHUMAIOIINE PeILIeHHs] Ha OCHOBe rpadu-
KOB U3MEHEHUSI KanuTazia Ipyrux cucteM). Harmpumep, MetacucreMamMu Mox-
HO CYMTATh MOJEJM pacripeleJieHUs] aKTUBOB, TIOCKOJIbKY OHU TMHAMMYECKU
MEHSIIOT pacrpelieJieHUe CPEACTB MEXIY OTAENbHBIMU TOPTOBBIMU CHUCTEMa-
MU WM cyeTaMu. XOpOLIUii 00beKTHO-OPUEHTUPOBAHHBIN CUMYJISITOP MOXET
reHeprpoBath rpauku U3MEHEHUs KanuTazia rnoprdeneit u apyryto uHop-
MalIMIo VTS CO30aHMUS M TECTUPOBAHUSI Ha MCTOPUYECKMX TAHHBIX CHCTEM pac-
npeneseHus: akTUBOB, pabOTAIOLIMX HA OCHOBE MHOXECTBEHHBIX TOPTOBbBIX
cucteM. M3 aTux cooOpaxeHuit, a TAKKe B CUJTY TPUBBIYKU OOJIBIIMHCTBO Te-
CTOB B 3TOl KHUTE MPOBeNieHbI ¢ ncroiab3oBaHreM C-Trader tookit. Iist Toro
YTOOBI MOYEPITHYTH MOJIE3HbIE 3HAHWS U3 3TOW KHUTH, He TPeOYIOTCS TO3Ha-
Hust B C++ u nporpamMmmupoBaHuu. Jloruka jito6oii CUCTEMBI WM 3JIEMEHTA
cUcTeMbl OyeT MoApoOHO paccMaTPUBATLCS B TEKCTE.

r1ABA 3

OnTMMMU3aTOPH M OITUMU3AIIUS

IMpekpacHO pa3pabaTbiBaTh TOPrOBbIE CUCTEMBI, HE 3aIyMbIBAsCh 00 ONTHMHU-
3auuu. Ho B pealbHOCTH co3maHKue HAIEeKHOW CUCTEMbl — MyTh TIPOO U OLIM-
60K, Ha KOTOPOM KaKue-T100 (hopMbl ONTUMHU3AIMU Hen30exXHbl. OnTuMm3a-
TOp TPHUCYTCTBYET BCET/Ia — €CJIM He Ha IMOBEPXHOCTH, TO B TIIyOMHE Tpoliecca.

Onmumu3zamop Kak TaKOBOW — 3TO MPOrpaMMa MJI alTOPUTM, TTBITAIOIINI-
Csl HAWTH JIyulliee U3 BOSMOXHBIX PEIeHUIA 3a1a4u; onmumu3aiyis — MpoLecc
ToKCKa, oadopa 3Toro perreHust. ONTUMHU3aTOP MOXET OBbITh OTIETBHOM TPO-
TpaMMOi1, BO3MOXHO, BBITIOJTHEHHOM B BUe Kitacca C++, oobekra Delphi
Gynkumnn ActiveX. MolitHble TTPOABUHYTHIE ONTUMH3ATOPHI YaCTO CO3IAI0TCS
B BUIIE KOMIIOHEHTOB, BCTPaMBaeMbIX B MIPOrpaMMbI, KOTOpbIe OyIeT pa3paba-
THIBATh M0J1b30BaTe/b. MeHee CI0XHbIE ONTUMM3ATOPbI, HATIPUMED BCTPEYa-
eMble B TIporpamMMax MOCTpOeHUsI Tpa)MKOB BBHICOKOTO YPOBHSI, — OOBIYHO
TIPOCTBIE AJITOPUTMBI, 3aHUMAIOLIMe HECKOJIBKO CTPOUEK MPOrpaMMHOTO KOJia.
[MockonbKy 1060€ pellieHue, MPUBOIsIIEe K ONTUMU3ALINH, SIBISETCS ONTH-
MU3aTOPOM, «ONTUMU3ALIMS» He 00s13aTeIbHO CBSI3bIBAETCS C KOMITbIOTEpa-
MU — OTNTUMU3aTOPOM MOXET OBbITh U YeJIOBEK, 3aHSTHIN pelleHreM 3amadn!
Hamo cka3aTb, 4TO YelT0BEYECKMI MO3T — OfIHA M3 HAWIYYIIUX BPUCTHUYEC-
KHMX CHCTEM Ha 3emJie!

YTO AENAIOT ONTUMWUBATOPDI

OnNTUMM3ATOPHI CYIIECTBYIOT LISl TIOVCKA Y HUie20 B03MONCHORO0 PeUleHUs 3a -
dauu. Yto nox auM noHuMaetcsi? [Ipexie ueM OTBETUTH Ha ATOT BOIIPOC, Aa-
BaiiTe CHayasa MPOSICHUM, 4TO Xe SIBJIsIeTCs peuieHuem. B Toproiie Ha Gupxe
MO pellieHueM MOHUMAETCsI HeKUii Habop MpaBWJI TOPTOBIN M, BO3MOXHO,
CHCTEMHBIX TTapaMeTPOB.

V BCeX TOProBbIX CUCTEM €CTh He MEHee IBYX MpaBWi (MPaBUIO BXOAA U
MPaBUJIO BbIXO/A), U y GOJNBLUIMHCTBA MMEETCSI OMMH WM HECKOJIBKO TTapaMeT-
poB. [Ipasuna conepxar JOTMKY CUCTEMbI U OOBIYHO UMEIOT B KOMaH] TUTa
«€CIT-TO» Ha SI3bIKE, Ha KOTOPOM HamucaHa Toprosas cuctema. Ilapamempot
OTPEIEIISIOT ITOBEIeHNE OMMCAHHOM B MTpaBUJIaX JIOTMKK; OHM MOTYT BKITIOYaTh
IUTMHBI CKOJIB3SIIINX CPEIHUX, BaXKHOCTH CBSI3€i B HEMPOHHOM CETH, IMOPOrH
CpaBHEHUI, YPOBHH 3alIUTHBIX OCTAHOBOK U LieJ (DUKCALIMY IPUOBLIH U T.1I.
IMpocTtas cucTeMa mepecedeHust CKOJb3SIIIEH CPelHel, NCTTOIb30BaHHAs KaK
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MpUMep B MpeAbIAyIIei 1aBe, MMeeT ABa MpaBuia: OIHO — IUIs MpuUKa3a Ha
MOKYTIKY, Jpyroe — Ui IpUKasa Ha npojaxy. Y Hee Takxe ObL1 OIMH Irapa-
MeTp — JUIMHA CKOJb3sIIero cpepHero. [IpaBuia M mapaMeTpsl MOJTHOCTBIO
OIpPEENSIIOT CUCTEMY U ee ToBeneHue. s nomydeHus jyduiero a¢dekra ot
TOPTOBOI CHCTEMBI MOXET MOTPeOOBATHCSI U3MEHEHHUE TapaMeTpoB 1 hopmy-
JIMPOBOK IPaBUIL.

Het coMHeHMsI, YTO OHU COYETaHMS TIPABUJI U [TapaMeTPOB, KOTOPbIE OM-
PENENAIOT CUCTEMBI, PabOTalOT XOPOLIO, a JPYr1e — ILIOXO; T.. PeLIEeHNs Obl-
BAIOT Pa3HOTO KayecTBa. XOopollee KayecTBO MOJIETM WM pellieHUsI, U3MEepeH-
HOE OTHOCHTEJIbHO HEKOETo CTaHIapTa, Ha3blBAaeTCs npueodHocmoio. I1poTu-
BOTIOJIOXKHOCTb IIPUTOTHOCTH, T.€. TIOKa3aTelb HeaJeKBaTHOCTH peLeH s, Ha-
3bIBACTCS pacxo0om.

Ha npaktuke nNpuUroaHocThb onpenessieTcs yukyueil npueodHocmu — G1o-
KOM IPOrpaMMbl, KOTOPbIii PAaCCUMUTHIBAET [10KA3aTe/b OTHOCUTENILHON «IIpU-
BJIEKATENILHOCTU» peleHust. DYHKIMST MOXKET ObITh 3aIIpOrpaMMUpPOBaHa [JIst
orpeieIeHUs! IPUTOJHOCTU UMEHHO TaK, KaK [OXeJIaeT Tpeiep: Hanpumep,
MIPUTOIHOCTh MOXHO OIpPENENsITh KaK OOLLyl0 MPUObLUIL 32 BHIYETOM MaKCH-
MAaJIBHOTO TajieHust Kanutana. Pyukuyus pacxodog yCTPOSHA aHAJIOTUYHO, HO
YyeM BbILIE ee 3HaueHue, TeM Xyxe padotaeT cucteMa. CymMMa KBapaToOB OLLIM-
60K, YacTO BbIYMCIIIEMAsi IIPU UCTIOJIb30BAHUM CUCTEM C HEPOHHBIMU CETSMU
WV TUHEHOM perpeccreil, MOXeT CIyXUTh pUuMepoM (YHKIIMU PacXoioB.

Tenepb MOXHO OIIPEAEAUTD HAUAYHUIee B03MOJICHOE PeUuleHuUe 3a0a4u: 3TO
peleHne, MMeloliee MaKCUMAalIbHYIO TPUTOTHOCTb WM MUHUMAIbHBIN pac-
xol. ONTUMU3aTOPbI MBITAIOTCS HAWTH JTyylllee pelieHue NpodiIeMbl C TOMO-
IIBIO MTOMCKA MaKCUMyMa (DYHKLIMK TPUTOIHOCTU WM MUHUMYMa (DYyHKIIMK
pacxona.

Jlyyiee BO3MOXKHOE PELEHUE 3a1a4d MOXeET ObITh HaiileHO pa3Hoo6pas-
HBIMU crioco0amMu. B HEKOTOPBIX ciyyasix 3a1aya MOXKeT ObITh peleHa MPOCTBIM
METOJIOM P00 U OLIMOOK, OCOOEHHO €CIIU MOUCK PELLIEHUS! HE TIOJIHOCTbIO aBTO-
MaTU3MpOBaH, a MPOBOAUTCS <«BPYYHYHO». B Ipyrux ciydasx Moryr rorpeso-
BaTbCs CIIOXKHBIE MTPOLEAYPHI U aroputMbl. Harpumep, cumyinsiumst npotecca
9BOJIIOLMHU (B TEHETUYECKOM ONTUMM3ATOpPE) — OYEHb MOLIHBIN METOJI MoMcKa
KauyeCTBEHHBIX PELUEHUIl [UIs CI0XKHBIX 3a1a4. B HeKoTopbIX ciyyasx jiydiiee
peleHre — aHaJuTh4eckasl (BbIYMCIUTENIbHASI) TIPOLIeAypa, HalpuMep METOx
COMPSKEHHBIX IPAIMEHTOB. AHAIUTUYECKAs ONTUMU3aLUMs — 3GbdeKTUBHBbI
TIONXOA WISl 3a1a4 ¢ mankumu (auddepeHupyeMbiMi) GYHKIMSIMU TPUATOI-
HOCTH, HalpuMep 3aj1a4, BCTPEYAIOLLMXCSI IPU 00yYEHUM HEMPOHHBIX CeTei WK
pa3paboTKe MHOXKECTBEHHbIX MOJIEIeii IMHEHOI perpeccui.

KAK ncnonb3yioTCA ONTUMWU3ATOPBI

ONTUMU3ATOPBI — 3aMEYATEIbHBIC HUHCTPYMEHTBI, IPUMEHUMBIC MHOXECTBOM
croco6oB. OHM MOMOTAIOT OMPEAETUTh (GOPMY CaMONETOB, CKOHCTPYHUPOBATH

1JREA & UNTYIMUSAIOPD! U 01 T IMVSAUSA W‘ iy

aBTOMOOW/IM U 1aXe BBIOPATh MapIpyT AOCTaBKM MOUTHL. Tpelifiepsl B HEKOTO-
PBIX CJIyYasix UCIIONb3YIOT ONTUMU3ATOPBI LTSl OTNIPee/IeHUs] KOMOMHALIMI Npa-
BWJI, BeIyIIMX K BbITOIHOI Toprosie. Bo BropoMm pasziesie Mbl MoKaxeM, Kak
TEHETMYECKUII ONTMMU3AaTOP MOXET CO31aBaTh BbITOAHbIE MOAENH [UIs IPaBUI
Bxoza. Yaiwe Bcero Tpeitaepbl 00palaoTcs K ONTMMU3aTOPaM LIl IOMCKa Hau-
6oJ1ee MOAXOMSALIMX TAPAMETPOB CUCTEMBI; TPAKTUYECKH JII0Oble ONTUMU3ATO-
Pbl, 32 UCKIIIOYEHUEM PA3BE UTO aHAIUTUYECKUX, MOTYT IIPUBJIEKAThCS VIS 3TOM
uenu. PasmyHble BUABI ONITUMMU3ATOPOB, BKJIIOYAsl MOILIHBIE TEHETUYECKUE all-
TOPUTMBI, TIOJIE3HBI 151 O0YYEHUSI CUCTEM C HEMPOHHBIMU CETSMHU WM HeveT-
Koii jorukoii. J1o/kHbIM 006pa3oM Moao0paHHbIe CTPaTeruu ONTUMU3ALUY 10~
3BOJISIIOT pellaTh NpobeMbl pacrpesiesieHus: akTuBoB. MHorma kaxercs, 4to
€IMHCTBEHHBI} Mpe/ies MPUMEHEHMS ONTUMU3AaTOPOB — (haHTa3Us MOJIb30Ba-
TeJIs, HO B 3TOM KPOETCSI OMTAaCHOCTb: MOLIHOCTb U MPUBJIEKATeIbHOCTh MHCTPY-
MEHTA YacTo MPUBOAT K 3/10ynoTpedieHuIo ontumusanueii. lanee paccMoT-
PUM IPaBUJIBHOE 1 OLIMOOYHOE NPUMEHEHUE ONTUMU3AaTOPOB.

BuAabl ONTUMN3ATOPOB

CyllecTByeT MHOTO BUIIOB ONTUMM3ATOPOB, KaXIblii CO CBOMMH MPEUMYyLLIE-
CTBaMM 1 HEIOCTaTKaMM, CHJIBHBIMU U CJa0bIMU cTOpoHaMu. ONITUMU3aTOPBI
MOXHO KJ1accu(ULMPOBATH MO TAKUM KPUTEPUSIM, KaK aBTOMaTUUYECKUii WiIn
PYUYHOIA, TPOCTOIi WX CIIOKHBII, CrIeLIMaIbHBII WK O0LIEro Ha3HAYeHUs!, aHa-
JIMTUYECKUI MJIM CTOXAaCTUYECKMii. Bce onTMMuU3aTopbl, BHE 3aBUCUMOCTHU OT
BUIa, 9OGEKTUBHOCTH ¥ HAIEXKHOCTH, BEIyT MOMCK JY4LIEro U3 MHOTHX I10-
TEHIMAJIbHBIX pellieHUi (HOpMaTbHO MOCTABJIECHHOM 3a1auu.

CKp biTblé ONTUMU3ATOPbI

BbiBaet, 4TO HeJib3si KIMKHYTh MBILIKOI Ha KHOIKY C HAAMUChI0 «ONTUMU3U-
poBaTh». HeT koMaHIbl, KOTOPYIO MOXHO ObUIO Obl OTHATh MporpamMme — la
HET HU CaMOii MporpaMMbl, HU KOMITbIOTepa BOOOIE. 3HAYUT JI ITO, YTO Ofl-
TUMM3auuK He nporcxoaut? Her. Jlaxe mpu OTCYTCTBUM BUAMMOTO ONTUMMU-
3aTopa 1 MPU3HAKOB ONTUMU3ALIMU ITPOLIECC UIET CaM I10 cebe — 3TO Ha3blBa-
€TCs ckpbimoil onmumusayueil. Bece mporucxoauT TakuM ob6pasoM: Tpeilaep uc-
MBITHIBAET HAOOp MpPaBWJl, OCHOBAHHBII Ha HEKOTOPBIX MIESIX, KaCAIOIIUXCS
pbiHKa. Pe3ynbraThl cMCTEMbl HEYIOBJIETBOPUTENbHBI, U Tpeiiiep nepepaba-
TBHIBAeT UEU, MEHSET MPaBUIa U CHOBA TECTUPYET CUCTEMY, TOJIy4ast JIyYLUUii
pesynbTaT. [1oBTOPUB CBOM AEHCTBUSI HECKOJBKO pa3, OH MOAydaeT CHUCTEMY,
KOTOPOI1 MOXHO JOBEPHUTh PEATbHYIO TOPTOBI0. MOXHO JIM CYMTATh ITY CUC-
TeMy ONTUMU3UPOBaHHOI? [10CKOJIbKY HUKAKUE MTpaBUla WM apaMeTpbl He
Mo/IBEprajiich MOAUMUKAMY C IOMOLLbIO KOMITBIOTEPHBIX IPOrPaMM, KaxKeT-
cs1, UTO Tpeiiiep ¢ ycrexoM pa3paboTan HeONTUMU3UPOBaHHYIO cuctemy. Ho

4~ 54d1




50 "W MACTD | PABOMVE VHCTPYMEHTBI

MPU 3TOM UCIBITHIBAJIOCH 60JIee OHOTO BapuaHTa MapaMeTPOB, YTO MPUBEJIO K
BBIOOPY ONTUMAJILHOIO PELEeHUsI — CJIEJOBaTe/IbHO, CUCTEMa BCe-TaKU ObLla
ontumusuposaHa! Jliobast opMma pemieHus 3a1a4um, e paccMaTpuBalOTCs
MHOXECTBEHHbIE BAPUAHTBI, U3 KOTOPBIX BHIOMpPAETCs OMH, e-(HaKTO MOXET
CcuuTaThCs ONTUMU3aLMeld. Mo3r Tpeiiepa, UCMONb3YIOLNNA MbICJEHHbIE al-
TOPUTMBbI peLIEHUs 3a1a4, HAIIPUMEP IBPUCTUYECKUE AITOPUTMBI IIPOO U OLLIM-
OOK, SIBJISIETCSI MOILHEHIIIMM ONTUMHU3aTOPOM. DTO O3HAYaeT, YTO ONTUMM3a-
LIMsI TIPUCYTCTBYET BCETAa M BCeraa paboTaeT; APYroro BbIXoda MPOCTO HE Cy-
LIECTBYET!

OnTuMun3aTopsl ¢ 10GOBLIM NOAXOAOM

Onmumuzamop ¢ 10008biM N0OX000M OTIPEACIISIET ONTUMATILHOE PEILICHUE ITy-
TeM CHCTEMaTMYECKOro nepebopa BCcex MOTeHLMATbHBIX BADUAHTOB, T.e. COYe-
TaHUIA IPaBWJI, TAPAMETPOB WK TOTO U Apyroro BMecte. [10CcKoNbKY TpeGyeTcst
MPOBEPUTH BCE BapUAHTBI, ONMTHMHU3ALMSI MOXET ObITh YPE3BbIUAITHO MELICH-
HOI1, ¥, TeM MeIUIEHHEee OHa UIIET, YeM O0JIbliIe KOMOWHAIMI ITOUIEKUT PACCMOT-
penuto. Takim 06pa3om, ONTUMU3ALIMS C TOOOBBIM MOIXOIOM MOABEPKEeHA Ieii-
CTBUIO MTPaBIJI «<KOMOMHATOPHOTO B3pbIBa». HacKOIBKO ke MeUleHHa ONTUMU-
3a1usi ¢ J060BbIM romxonoM? PaccMoTpuM ciiydail, Korma y Hac ecTb YeThipe
napamMeTpa M KaxIblii U3 HUX MOXET IPUHUMATh OnHO U3 50 3HaueHuii. JIo6o-
Basl ONITUMU3aLIMsl NOTPeGyeT MepebpaTh B TecTax 50° (0K0O 6 MUILIMOHOB) CO-
YeTaHWIl TapaMeTPOB VISl IOMCKa OHOTO MICaIbHOTO; eciin (KaK, Harpumep,
xapaktepHo st TradeStation) Kaxzplii Tect 3aiimer 1,62 ¢, TO Bech mpoiecc
3aiiMeT OKOJIO 4 MecsilieB. DTOT TMOAXO0J He OYEHb MPAKTUIECH, OCOOCHHO MpU
GOJIBILIOM KOJIMYECTBE MTapaMETPOB U MX 3HAYCHUI, a TAKXKE B TOM CJIydyae, eciu,
KpOMe ONTUMM3AlMM, y BaC €CTb U APYTMe UHTEpPEChl B 9TOM XU3HU. Tem He
MeHee ONTUMU3aLKsI C IODOBBIM MOAXOAOM Mosie3Ha 1 3 dexkTrBHa; Mpu mpa-
BWJIBHOM KCIIOJIb30BaHWM OHA BCETa HAXOIUT CaMblii JIUILIMi BADUAHT, TaK YTO
J1000BOIA TOXOZ MPEATTOYTUTENICH JUTST 33714, [/1e KOJITMYECTBO KOMOMHALIMIT MOX-
HO 1epedpaTh 32 HECKOJIBKO MUHYT, a HE 33 MECSIIIbl 1 TOJIbI.

JL71s1 oNTMMU3aLKY C JIOOOBBIM TMOAXOA0M He TPeOYeTCsl JVIMHHBIX [IPOrpamMm,
OOBIYHO MCTIOIB3YIOTCSI IPOCThIE TUKIIBL. [lapaMeTpbl M3MEHSIOTCST OT Hadyallb-
HOTO JI0 KOHEYHOTO 3HAYEHUsI C OIPEIE/ICHHBIM I1IArOM IIPU MTOMOIIM OTEePaTo-
pa Forloop (C, C++, Beiicuk, Pascal/Delphi) wiu Do loop (FORTRAN). Ontu-
MU3aTOP C JIOOOBBIM TOIXOIOM /ISl IBYX MTApaMETPOB, HAMTMCAHHBII HA COBpe-
MeHHOM nuasiekre belicuka, MOXeT BBINISIIETh TPUMEPHO TaK:

BestFitness = -1.0E30
For Parml = ParmlStart To ParmlStop By Parmllincr
For Parm2 - [ Retar: o ParmRStop? By foarmidloc:
R (Parml, Parm2, GlobalData)
CurrentFitness = CalcFitness (GlobalData)
WriteProgressLine (GlobalData)
Tt CurrentFltnees v BestFitaess Then
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CurrenrlFltngas - Besthkilness
BestParml = Parml
= Pam2
Tnd LE
Mexz Parmd
HexL Pazml

TTOCKOJIbKY ONTUMM3ATOPhI C JJOOOBBIM IMOIXOJIOM KOHIICTITYaTbHO MPOCThI U
JIETKU B MPOrpaMMUPOBAHUU, UX YACTO BCTPAMBAIOT B OoJiee MPOABUHYTHIC
MPOrpaMMHBIE MMaKeThI VI TPEIePOB.

Kax mpumep npakTuieckoi onTUMHU3aLMH C JOOOBBIM MTOAXOI0M PACCMOT-
PUM CUCTEMY, OCHOBaHHYIO Ha MePeCceYeHU N ABYX CKOJIB3SIIINX CPENHUX, pea-
JIM30BaHHYIO Tipu nomolu TradeStation. Cucrema oNnTUMU3UPOBAJIACH T10 TT0-
KazaTeJlo o0lIeil MpUObIIM (3TO €NMHCTBEHHBIN MOKa3aTesb, KOTOPBI
TradeStation MoXeT ONTUMU3MPOBATE O€3 TOMOIHUTENBHBIX Momyeit). Hike
MPUBEICH KO [UIsSi TOPrOBOM CUCTEMBbI Ha JABYX CKOJIB3SIIIUX CPEAHUX:

{ Cucrema mepecedenys ABYX CKONB3SIX CpemHmx B Easy Language }
Inputs: LenA{4), LenB(1O);
If (Average(Close, LenA) > Average(Close, LenB)) And
(Average (Close, Lena)[1] <= Average (Close, LenB)([1]) Then
Buy ("A") 1 Contract at Market;
If (Average(Close, LenA) <= Average (Close, LenB)) And
(Average (CL , Lena) [1] > Average (Close, LenB)[1]) Then
sell ("B") 1 Contract at Market;

Cucrema GbUla ONTUMU3MPOBAHA U3MEHEHUEM TIepUO/a MEPBOIA CKOJIb3sIIIE
cpenneit {LenA) ot 2 no 10 ¢ marom B 2. [1epron BTOpoit CKOIB3SI1IEH CpeaHeit
(LenB) ontumusuposaics ot 2 1o 50 ¢ reM ke maroM. Lllar 6e11 mpuHAT 6o-
Jee 1, yToObl ucnbIThiBaJIoch MeHee 200 couetanuii mapameTpoB (TradeStation
MOXET XpaHUTb AaHHbIe He Oosiee ueM o 200 oNTUMU3ALMOHHBIX TecTax). [1o-
CKOJIbKY OBUTM MCCIIEIOBAaHBI HE BCE BO3MOXKHBIE COUETaHMSI TApaMeTPOB, OM-
TUMM3ALMS He ObUla MPOBeAeHAa UIeaTbHO; JIydlliee 3HaUeHUEe MOIJIO OKa3aTh-
Csl TPOITYIIEHHBIM TIPU 1Moucke. TakuM 00pa3oM, ONTUMU3ALIMS [IPOXOIWIIA B
125 tecToB, uTO 3aHsI0 3 MUH. 24 ¢ BpeMEHH i 06paGOTKM JaHHBIX 3a 5 JIeT
HMCTOPUYECKUX JaHHBIX Ha KOHEII THSI Ha KOMITbIOTepe ¢ rpoiieccopoM Intel 486
yacrotoit 66 MI'11. [TomyueHHBIE pe3ynbTaThl ObUIM 3arpykeHbl B Tabuiy Excel
U COPTUPOBAINCH 110 oOuIeit npudbUin. B Tabn. 3-1 npuBenaeHbl pa3jinyHbie
rnokaszaresiv 3pHeKTUBHOCTY AJ1s1 25 JIyd1IMX BapUAHTOB.

B tabnune: LENA o3HavyaeT nepuol KOPOTKOW CKOJIb3SIIIE CpeaHei,
LENB — nepuion IIMHHOM ckoub3siieil cpenHeit, YACT. — yucTyto npubbUIb,
A.JTPHB. — 4uCTyIONPUGHIABAAS AAMHHBIX TO3ULNI, K, [TIPHB, — 4ucTytonpu-
GbUIb IUI1 KOPOTKUX To3uinii, O.J[TPUB. — dakrop npudbLin, JOX — oblIyio
(He TOIOBYIO) JOXOIHOCTH cueta, MakclTK — MaKCUMaJbHOE IMajieHre Kallv-
tana, C/{EJI— o6liee KOJIMYeCTBO COBEPLUEHHBIX cleJIOK, [IPUE % — npoLieHT
MPUOBIIBHBIX CAEIOK.

ITockosbKy OnTUMU3alvst — MpobsieMa MOMCKa U HaXOXICHUS PEelIeHUH,
TO TIOPOY HalEHHBIC PEIIeHUS] OKAa3bIBAIOTCS HEOXMIAHHBIMU, KaK CIIy4u-
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Tabauua 3—1, Jlyuwue 25 pewenuii npu onmumu3ayuu ¢ 10608bimM H00X000M ¢
ucnoav3oeanuem TradeStation

[[ENA JIENB | wict | AnPvb | KPWe | @nPvb ] aox_ ] Maxclk . COEN | FPVie%
1 ﬂ 145125] 123325 271800 2.11 24325 753 67
[ 140225 120075 20150 2.06 -21700 155! 70|

4 130575] 1 e175| 14400 167 @277 20800 __ 261 63

2: 11475 187 547 ~22600 211 4

108725 9150 175 24825 187] 68|

98475 43! 55 %740 -35200 181 60)

95875 -6200) 156] 34524 25975 187 70

79800 21975 1311 ~41050 211 64

77850 23775 1.25] 20 23000 244 62

76600 26075 161 18857 -26475 53 47

64100 37525 1.09] 5488  -48425 344 61

61950 739175 124 ~37400 57 74

62225 -39550 121 -44825 65 40

1 17075 54975 2378000 1.20 :55]% 482§I| 42 38
1 o0 13975 57875 -43900| 1.12 38.97, -37800) 73 42
o 13475 51975 ~38500 116] 971 +49675, 50 40

10 1 12225 55875 -43650) 1.08 ~48000) 123 45,
1 8075 50475 ~42400) 1.09 ﬁﬁ' ~54075) 48] EE |
1 8825] 49750 -43125 1.07 59875 40 33
1 1 6025 53900 47875, T.05 1 385 85 41
5425 53250 ~47825 1.05 9.601___-56525 67, 36

5 0 0 0] 100.00) 000 0 0 0
a 0 0 0] "100.00 0 0 0
Q 0 Ol 100:00 0 0 0]

é 0 0) ol 100.00 o 0 |

JIOCh U B TaHHOM mpumepe. [IpuBbIYHAs TpeiigepcKas MyaIpOCTh [JIACUT:
«Tpenp — TBoI1 npyr». [1pu 3TOM eciu BTOpasi CKOJIb3sIIIasi CpeIHssl MMeeT
Mepuo/I MEeHbIIIe TIePBOro, TO HanboJiee BhITOAHBIE CHEJIKU B Taba. 1-3 coBep-
IIEHbI IPOTUB TPEHIA. DTU BBITOJHbBIE KOHTPTPEHAOBEIE CIEJIKU MOIJIM OBbITh
He OOHapyXKeHbI, eCJIM Obl U151 TOMCKA HEe UCITOJIb30BaIaCh ONTUMU3ALIMOHHAST
npoiieaypa.

OnTMMMU3auus nNoa ynpassieHMeM nonb3oBarens

Onmumusauuﬂ noaynpaeﬂenuem hoab3o0eamens BEACTCA IIPU COTPYAHUYECTBE
YEJIOBEKa U ITporpaMMBbl. Kakun TIpH ONITUMU3ALIUU C JI060BBIM oaxonaoMm, 1po-
MCXOOUT UCTIBITAHUE PA3JIMYHBbIX BADUAHTOB B IMOMCKAaX ONTUMAJIBHOTO pelIe-
HHs, HO €CJIM B IIEPBOM Ci1y4ae BEACTCA BCEOOBEMITIOLLIMIA ITOMCK BO BCEM MHO-
2XKECTBE BapUaHTOB, ONITUMM3ALIMA IO YIIPABJICHUEM I10JIB30BaTE/IA BEACTCA,
KakK BbI60p0‘{HaH 0OXO0Ta, TOJIBKO B HEKOTOPBIX YyJacTKaXx ITPOCTPaHCTBa pelie-
HMI. 3aMbicen B TOM, 4YTO ITPU BMEUIATEIIBCTBE YEJIOBEKA ITPOLIECC ONITUMMU3A-
MM criocodeH 6]>IC’I‘[)0 O6HapY)KI/IT]> ONTUMAJIbHBIC 3HAYC€HUA, HE OTBJICKasAChb
Ha 00cie10BaHUE KaXKI0To Tynuvka.

FNABA 3 UNTUMUBATOPBI M OMTUMNSALMA W\ P

[Mpu onTUMU3aALUY [TO]] YTIPABJIEHUEM I10JIb30BATEIsl TPUMEHSIIOTCS T€ XKe
camble MHCTPYMEHTBI, YTO U TIPY ONITUMU3ALIUU C JIOOOBBIM NOIXonoM. Bmecto
€IMHCTBEHHO ONTUMU3ALIMH 10 BCEM BO3MOXKHBIM HA00paM MapaMeTpoB MPo-
BOJAMTCS HECKOJIBKO YaCTUYHBIX ONTUMU3ALIMI, KaXnasi U3 KOTOPbIX COCTOUT
BCEro M3 HECKOJIbKMX TecTOB. Harpumep, B KaXa0i ONTUMU3AIMY OYyIeT 13-
MEHSITHCSI TOJIBKO OJIMH MapaMeTp, WK Xe Bce MapaMeTpbl OyIyT MPOTECTUPO-
BaHbI C OOJIBLIMM LLIATOM, CO3/1aBasi IpyOyl0 «CeTKy pesysbraToB». Ilociae kax-
JIOi YaCTUYHOW ONTMMM3ALMU Pe3yIbTaThl aHAJTM3UPYIOTCS, U 3aTeM MPOBO-
JIATCSI CJIEMYIOIAst YaCTUYHAsE onTUMK3anusi. TakuM o0pa3oM, MPOLECC Mpu-
BOAUT K OOHApYXXEHUIO XEeJIaeMOro pPelleHUs.

Joctuyb ycriexa B ONTMMU3aLMU IO/ yIIPABJIEHUEM TT0JIb30BaTe/Isl MOXHO
TOJIBKO MPU HAIMYUU CEPhE3HBIX 3HAHUI U OIbITa B MPOBEACHUU MOJOOHBIX
uccienoBaHuii. [Ipu COOTBETCTBYIOLIEM HABBIKE W OMBITE ONTUMU3ALUS MO
YIpaBJIeHUEM T0JIb30BATEIsI MOXKET ObITh Ype3BbIYaitHO 3(hhEeKTUBHOM U TO-
paszzno 6osiee ObICTPOIA, YeM ONTUMU3ALINS C JIOOOBBIM MOIXonoM. CKOpPOCTh U
3¢ HeKTUBHOCTD — pe3yIbTaT COYETaHUSI PACUETOB C Pa3yMOM: 30HBI, I/I€ BbI-
COKa BEpOSITHOCTh yCIiexa, MOXKHO MCCIIENOBATh TIIATEbHO, a 30HbI 6e3 Mo-
TEHIUATbHBIX PE3YJIbTATOB MOXHO OTCESITh, COKOHOMUB BPEMSI.

Ontumu3anys Tox yIpaBIeHUeM ToJIb30BaTesisi Hanbojee yMecTHa, eCiu
JAPYTMMU METOAAMM YXe YCTAaHOBJIEHBI NPUOIU3UTEIbHbIC 3HAYCHUS, €CIU
pobJieMa 3HaKOMa WM XOPOIIIO MOHSITHA WK €CJI TPeOyeTCst ONTUMU3UPO-
BaTh HEOOJIBIIIOE KOJIMYECTBO MapaMeTpoB. ONTUMU3ALIMS IO YIIPAaBICHUEM
MOJIb30BaTeIsI — 3aMevaTesIbHbIN CrIoco0 «OTHUTM(hOBATE NUMEIOIIeecs perie-
HUE, a TAaKXe MOJIE3HBI Croco0 onpeaeeHNs] YyBCTBUTEIbHOCTH MMEIOIIMX~
csl MoZiesiel K MUBMEHEHMSIM MPABUJI U lTapaMeTPOB.

FeHeTMyeckne onTMMM3aTopbl

[IpencraBbTe cebGe HEYTO, CIOCOOHOE PELIUTH BCE MPOOJIEMbI, CBSI3AHHBIE C
CO3/IaHMEM YeJlIoBeKa — HE4To, MPEeACTABIsIoNIee OO0l BEPIINHY BCEX METO-
IIOB ONITUMU3ALINK U petieHus 3anad. Yrto ato Takoe? M3BecTHBII Mpolecc
3BOJIIOLMU. [eHemuueckue onmumu3amops! NBITAIOTCS HWCIOJIb30BATh YacThb
9TOi1 HEBEPOSITHOM CIIOCOOHOCTH K PELIEHUIO 3a/1a4 IPU MOMOILM rpy6oit cu-
MYJISILIMK DBOJIIOLIMOHHOTO TIpoliecca. [1o mapamerpam obieit achdekTuBHOC-
TH M pa3Maxa periaeMblX IpOrpaMM HUKaKOi MHOTOLIEJIEBOM ONTUMU3AaTOpP HE
MPEBOCXOJUT XOPOLLIO HATMCAHHBII T€HETUYECKUIA ONTUMU3aTOP.
I'eHeTnyeckue ONTUMU3ATOPDI SIBJISIIOTCS CIMOXACMU4eCKUMU B TOM CMbIC-
Jie, YTO OHU UCIIOJIb3YIOT B paboTe ciiydyaiiHble yncia. MoxXeT noka3arbesi He-
BEPOSITHBIM, YTO OpocaHMe KyOMKOB ITOMOTAET pellaTh 3aJaun, HO TpH Tpa-
BWJIBHOM Toz1x07ie 910 Tak! Kpome cirydailHOCTH reHeTUYeCKe ONTUMHU3aTO-
Pbl UCIOJIB3YIOT OTOOP U KOMOMHUpPoBaHue. [IporyMaHHast UHTerpaLusl Ciry-
yasi, oTOOpa U KOMOMHALMU — IMPUYMHA YCHEUIHONW pabOThl TEeHETUYECKUX
ontumusaropos. [lonHoe oOcyxIeHre TeHEeTMUECKUX aITOPUTMOB, CIIyXKa-
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IIMX OCHOBOW JJISI TEHETUYECKUX ONTUMHU3ATOPOB, MPUBEAEHO BO BTOPOM
pasziesie KHWTH.

l'eHeTnyeckre ONMTUMU3ATOPBI MOTYT UMETh MHOXECTBO LIEHHBIX XapakK-
TEPUCTUK, HAIPUMEDP CKOPOCTh (OCOOEHHO MTPY HATMYUU PUCKA «KOMOMHATOP-
HOTO B3pbIBa»). [eHeTHUECKMII ONITUMU3ATOP paboTaeT Ha HECKOIBKO TOPSI-
KOB OBICTpee, YeM ONTUMHU3ATOP C JIOOOBBIM TMOIXOIOM, OCOOEHHO IPU HAJTU-
YUY MHOXECTBA MPaBWJI WM 3HAYEHUI MapaMeTpoB. DTO MPOUCXOAUT MOTO-
My, 4TO, KaK U MPU ONTUMU3AIUU IOl YIIPaBJICHUEM TI0JIb30Batesl, Uaet ¢ho-
KYCHPOBKa Ha BaXXHBIX y4acTKaX MPOCTPAHCTBA PEIICHUI, a TYITUKHU TPOITyC-
KaloTcsl. B mMpoTUBOMOMIOXHOCTh ONTUMU3ALIMY TTOJI YIIPABICHUEM IOJb30Ba-
TeJIsl CEIEKTUBHBIN TMOMCK AOCTUTAETCsI Oe3 BMeIIaTesIbCTBa YesloBeKa.

FeHeTHYeCKME ONMTUMU3ATOPHI MOTYT OBICTPO PelIaTh CJIOXHBIC 3amadu
1 Gosiee yCTOMYMBBI, 4eM ApYrue Moaxomdbl, K 3¢ deKTaM JOKaIbHBIX MaKCH-
MYMOB WK (MUHUMYMOB) Ha MOBEPXHOCTU 3HAYCHUN (DYHKIIMM MPUTOIHOC-
T (WM 3aTpaT). BelumMcauTenpHbIe METOABI TJIOXM TEM, YTO BCErAa BEAyT K
Guikaiieit BepIivHe Wi BIIaAuHe, He oOpalliasi BHUMaHUs Ha 6ojiee BbICO-
KVe BEepIIMHBI WM BIAAWHBI, KOTOPbIE MOTYT CyIIECTBOBATh B IPYIMX MecC-
Tax. [Ipu 3TOM XOpOIIWii TeHETUYECKUN ONTUMU3ATOP YacTO HAXOIUT JIyd-
mee I00aIbHOE pelieHNne — BEJIUKOJETHBIN pe3yIbTaT MpU CIOXHON ¢op-
Me TTOBEPXHOCTH.

Eie onHa xapakTeprcTHKa FéHeTUYeCKOi ONTUMU3aLUuu — TO, YTO OHa
XOpOIIO paboTaeT Ha MOBEPXHOCTSIX C pa3pbiBaMU, IUIOCKUMU y9acTKaMU U
IPYTUMM CJIOXXHBIMU HEYNopsiiodeHHbIMU ¢opMaMu. [eHeTHuecKuil MeTon
JIEJIUT 3TO MPEUMYLIECTBO C IPYTUMU HEAHAUTUYECKUMU METOAAMU — JIOOO-
BBbIM ITOAXOJIOM, YIIPABJICHUEM I10JIb30BATCIIEM U IIP. l'lpu TOMOIIU IreHEeTU4YeC-
KOTO ONTHMHU3aTOpa MOXHO HAaWTH pellieHUs], MaKCUMU3UPYIOIUe TaKue To-
KazaTesid, Kak YUCTast MPUObLIb, TOXOMIHOCTb, oTHOLIeHue [1lapna u monobHbIe,
IUTST KOTOPBIX MOBEPXHOCTH (PYHKIIMY TPUTOTHOCTH UMEET CIOXHYIO hopMmy, ¢
TPYIOM TOMAAIOIIYIOCS aHaIu3y. DTO He O3Ha4yaeT, 4TO TaKOil ONTUMM3AToOp
He MPUMEHSIeTCS IS 3a/1a4 C MPOCTHIMU TTOBEPXHOCTSIMU — YCTYTasi B CKOPO-
CTHU BbIYUCJIMTCJIbHBIM METOIAM, TeHEeTUYECKU ONTUMM3ATOP 3allUIIECH OT BJIM-
STHUSI JIOBYIIIEK <«JIOKQJTbHBIX SKCTPEMYMOB».

B o0miem, reHeTnueckre ONTUMU3ATOPBI — MPEANIOYTUTETbHBIE METOIU-
KU U CUCTEM C MHOXECTBOM MPABWJI WU MTApaMeTPOB; OHU OCOOCHHO TOo-
JIE3HBI, €CJIM HEOOXOIMMO HaiTH I7I00abHOE pellieHne WM paboTaTh C BECh-
Ma CJIOXHBIMU (MPEPBIBUCTBIMU U HeauddepeHunpyeMbIMU) GYHKUUSIMU
TMPUTOTHOCTU WJIM PACXOJOB. XOTS CTEIMaTU3MPOBaHHbBIE ONTUMM3aTOPbI
MOTYT OOTOHSITh TeHETHUYECKKMe Ha M30paHHbBIX 3amavax, Il MHOTOILIEIEBOM
ONTUMU3ALNNA TEHETUYECKNI METOl — OIWH M3 CaMbIX MOIIHBIX JOCTYITHBIX
MHCTPYMEHTOB.

Ha 4ro moxox reHeTMyecKMii onTMMU3aTop B paboTte? MBI MepeBen Ha
CH+Kon 1151 CHCTEMBI ¢ TTepecedeHeM CKOJB3SIINX CPETHNX, YIIOMIHABIIEH-
cs paHee, 4to0Obl ipu omotn C-Trader toolkit pemraTs 3agaqy onTUMU3ALMA
nByX nmapaMeTpoB — LenA wu LenB. LenA, nepuona nepBoii CKoJb3silueit cpen-
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Heli, UCcclenoBalIcs TPy 3HaUeHUsX oT 2 10 50, Tak Xe Kak u LenB — niepuon
BTOpO#i CKOJB3sILIel cpeqHeil. ONTUMM3aLMs Belach 10 M0Ka3aTeio ooLen
MpUOBUIU, YTOOBI MOXXHO OBbLIO HAIIPSIMYIO CPAaBHUBATb PE3Y/IbTAThl C HOAYYEH-
HBIMU paHee METOIOM ONTHMHU3ALUK C JJOOOBBIM noaxonoM. Hiurke npuseneH
KO JUISl CUCTEMBI ITepeceYeHMUsI CKOJb3SIIIIX CPEIHUX, HalTMCaHHbI Ha C++:

static void Model (float *parms, float *dt, float *opn,
float *hi, float *lo, float *cls, float *vol, float *oi,
int nb, TRDSIM &ts, float *eqcls) {
// BHIIONHEHME TeCTMPOBaHMSI BCEeX MONEeJIeil CKOJb3SUMX CPeRHMX,
// wmcronesysi clelyiuye apryMeHTh :

- mabop |1+ .MAXPRM] napamerpos
%pda:_‘ms - mabop [l..nb] mar B gopMage MM
// om - Habop (1. .nb} Les OTKpHTIS
//ni — HaGop [1. .nb] MAKCHMANBHHX HeH
// 10 — HaBop [L. .nb] MUHMMATEHHX LeH
// cls - mabop [l. .nb] nen s3akpeTMs
// vol — nabop [l. .nb] znavenust obbema
// ok - mabop [l. .nb] 3HAYEHMIT OTKPHTOTO MHTEpeca
// b - KOJMYECTBO [HEN B Habope NaHHHX
// s - CChHUJIKA Ha KJIACC TOPIOBOTIO CHMYJISTODA
// s - na6op !1..nb] ypOBHEl KaIMTana 1o LeHaM HAKTHTRA

//OBBSIBIISIEM JIOKAJIEHBE TIEPIRMEHHIE ¥ MAKPODYHKLIN
gtatic int cb, LenA, LenB;

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

kdefine CrossesAbove (a,b) ( (alcb] >=b [cb] ) &&(a [cb~1] <b[cb-1] ) )
wdefine CrossesBelow(a,b) ((a[cb]<b[cb])&&(a[cb-1]>=b[cb-1]))

JFOUMIAEYN CHET M CHMMACM HEMCTIONHEHHDbIC MPUKA3bI
Ta.cleax();

//cuuTaeM CKONb3sMe CpenHue, KICTORLSys cepur (HaGopw) oyHKLmL
LenA = parms [1] ;

enB = parms([2];

AverageS (MavgA, cls, LenA, nb);//llepBas CKOM:p3smas cpemmsai
AverageS (MavgB, cls, LenB, nb);//Bropas CW&M;pasmas cpemus®

/ /TIPOXOMMM Yepes M, UTOBE MOIE/MPOBATE PEalbHYl TOPTOBIIO
for [ch = I3 cb <= nhy ckrel

//He OTKphHBaeM I[O3MLMII B IPOWIOM repuone

if(dt[cb] < 910302) { eqcls[cb] = 0.0; continue; ]

//BBINONHSsEM OXKMIAIOUIME OPAEPA M CUMTACM KyMYJSITMBHBIA KATUTAD
ts.update (opn{cb] . hifck]. lofeb] . cls[cb], cb):
eqcls[cb] = ts.currentequity (EQ_CLO 'OTAL) ;

//TPABUAO TOPT'OBOM CUCTEMH IepeCedYeHysi NBYX CKOJIb3sUMX CPelHUX
if (Croe.sesRbove (MavgA, MavgB)) ts.buyopen{'A’, 1);
if <CrossesBelow(Mavga, MavaBlh ts.sellopeni'', 1i;

I[J'lﬂ IMOMCKa ONTUMAJIBHBIX MapaMeTpOB IMYTEM ONTUMHU3ALIUU C J1000BBIM
MOIXOIOM MOTPebOBaIoCh Obl TpoBecTh 2041 TecT, T.e. OKOJIO 56 MUHYT pabo-
Tbl TradeStation coracHO OMBITY MPOILIOr0 TECTUPOBAHUSI HEOOJBILON BbI-
6opku. ['eHeTMYeCKUiT ONTMMU3ATOP CIIPABUJICS C 3aaHueM 3a MUHYTY. Kpo-
Me TOT0, FeHEeTHYECKUIA ONITUMM3ATOP ObLT OCTAHOBJIEH TOC/IE TPOBEACHMSI BCE~
ro Juib 133 TeCToB, YTO AOKHO 3HAYUTENIBHO YXYIIIMTL €r0 pe3ysbTaT.
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JlaHHbIE TEHETUYECKOTO ONTUMU3aTOpa NMpUuBeAeHbI B Tada. 3-2, rne P1 —
IePUOLI TIEPBOIA CKOJIB3SIIIEH CpeiHei, P2 — Ieproj1 BTOPOIi CKOJIb3SIIIIE cpe-
Heit, YUCT. — uucrast npubbLIb, J. YACT. — unctast IpuObUIb ISl IUTMHHBIX
nosutmit, K. YUCT. — qnctasi npubbUTb 11 KOPOTKUX no3uuuit, P.JIPUE —
dakrop npubbun, JOX% — NOXOAHOCTH B MPOLIEHTaX rofoBbix, MakclIK —
MaKcUMasibHOe TajieHue KanuTana, C//EJ] — KOnu4ecTBO COBEPIIEHHBIX CHUC-
Temoii cnenok, [TPMB% — mpoLeHT BBITOAHBIX ceNoK, Cped.pes. — MpuodbLIb
WJIM YOBITOK OT cpenHeit cnenku u [IPHUT. — npurogHoCcTh peleHust (B IaHHOM
cllyyae — MpocTo obuiasi npuobLib). Kak U B ciydae ¢ JaHHbIMU JIOOOBOM OI-
TUMM3ALUU B Ta0JI. 3-1, FeHeTUYECKHE JTaHHbIe ObUIM PACCOPTUPOBAHBI O 3 -
dexTuBHOCTH (001IEl IPUOBLIN) 1 TOKa3aHBI TOJIBKO 25 JTyqIINX.

CpaBHEeHHE Pe3yJIbTATOB F€HETUYECKOI ONMTUMU3ALMK U ONTUMHU3ALIUY C
JI000BBIM MOAXOAOM (Tabi. 3-1 U 3-2 COOTBETCTBEHHO) MOKa3bIBAET, UTO TeHE-
TUYECKUI OTITUMU3ATOP OOHAPYKIII pellieHUe, TS KOTOPOTO O0I1Iast TpUObUTb
6bu1a BhIIe ($172,725 npotus $145,125). DT0 HEYAMBUTEIBHO, TTOCKOJIBKY HC-
cJef0BajIoch OOJBIIOE 10JIe BAPMAHTOB U CKOPOCTh ONTHMMU3ALIMKU He Oblna
OrpaHuYeHa MOCeA0BATEIbHBIMU [IAraMU. YIUBUTEIIBHO CKOpPEe TO, 4TO pe-
eHne ObUTO OOHAPYXEHO TaK ObICTPO, HECMOTpSI Ha MPEPBaHHBIN MpexKie-
BPEMEHHO 3BOJIIOLMOHHBII Tipoliecc. [1ono6HbIe pe3yabTaTshl JEMOHCTPUPY-
10T HEBEPOSITHYIO MOIIIb TEHETMYECKOM ONTUMU3ALINHN.

Tabauua 3—2. Jlywwue 25 pewieHuil npu 2eHemu4ecKoli onmumMu3ayuu ¢ Ucnoab30-
eanuem C-Trader toolkit

P1_[P2 | umct. 1. IPVE TPV | @.IPUE % | MaxcrK | Cmen ] neus%|cpenpesf neur 1
v 172725] 136325 36400[ 2.39) 817 21125] 155 70[  1114] 172729
163475] 132625 30850 233 761y 21450 148 72| 1104] 163474

156975 129250: 27725] 2.23] 816.5 19225 137 77| 1145; 158975

138875] 120075 18800 2.04f 637.0] 21800} 156 68] 80| 13887

138475 85600 52875 5.28] 190.5] 72700 _ 73 87] 1896] 138475

138125 85425 52700 5.36)
134825 1165253 18300 2.02
13237Si 82550 49825 5.29 75050 65 87 2036
l3022_5i_ 81375 48850 5.04 73325 71 85 1834 13022_5{
130175 81350 43825| 4.94 74375 85 85 1531 130175

126150] 80275 45875 5.38 173.4 72750 65 87] 1940 1261500
125225 113500 11725 1.93] 410.9 30475 146 63 857

72700 73| 87 1892 136125]
21925 131 72 1029 134825]
47 37

0 Jo [ [ loo o i s fn

119325] 109300 10025 1.96] 592, 20150 136 72 877

| 12 117275]  109400) 7875] 1.84] 4816 243500 163 71 719

23] 113300 73475 39825] 7.16f 157.2] 72075 a1 87] 3654

2] 111200, 72425 38775  6.59 3 72075 31 83| 3587

441 23] 110525 71825 38700 7.02] 151.6] 72900 31 87] 3565
| 48 22} 108750 71200 37550/  6.63]  150.9 72075 31 87] 3508 108750}
1 7 106125' 101875 4250 1.68]  332.9 31950 144 63 736] 106125
21} 103150 88850: 34300f  6.18] 141.5{ 72900 29| 82} 3556 103150
|_48] 23] 102700 68175 34525 5.29 142.5 72075 31 80| 3312 102700
2[ 102650 95700! 6950] 2.26]  168.6 60900) 93] 84] 1103 102650
22| 101425 6727 34150 6.3 139.1 72900 3L 83 3271 1 ES"
23] __ 100150 66275 33875 5] __137.0 73100 31 80] 3230 100150]
989251 101550 .2625] 1.82] 384. 25725] 114 74] 867 8925|
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OnTUMMU3auus MoAENUPOBaHUEM OTXMUra

OnNTUMU3aTOPBI, OCHOBaHHBIE Ha MOIEIUPOBAHUY 0MiCU2d, BOCTIPOU3BOISAT
TEPMOIMHAMUYECKUI MPOLIECC 3aMep3aHUsl XXKUAKOCTEH U OTKHUra METAIOB.
IMpu BBICOKOI TeMIlepaType aTOMbI B XHIKOCTH WX PACIIABJIEHHOM MeTaslie
OBICTPO TEepeMeIaloTcs CyJaitHbIM 00pa3oM. [1pu MeuIeHHOM OCTBIBAaHUU
OHU PACIOaraloTCsl B YIMOPSIOUEHHYIO KPUCTATMYECKYIO CTPYKTYpPY, Tpe-
CTaBJISIIOIILYI0 MUHUMATBHOE SHEPTeTUUECKOE COCTOsTHUE cucTeMbl. [1pu rpo-
PaMMHOM MOJIETMPOBAHUU 3TOT TEPMOANHAMMYECKHUIA TIPOLIECC YCIIEITHO pe-
11aeT KpyrmHoMacIiTabHble 3aauyv ONTUMU3ALNN.

Kak¥ reHeTH4YecKasi ONTUMU3ALINST, MOOeAUPOBaHUe OmicUed — O4eHbMOLL-
Hasl CTOXaCTUYECKasl METOIMKA, OCHOBAHHAs HA €CTECTBEHHOM SIBJIEHUH, KOTO-
poe MOXeT HAXOIUTh NIOOATEHO ONTUMATBHBIC PEIIEHUs U PaboTaTh C HEYIo-
PpsAnOYeHHBIMU PYHKIMAMU 3hDeKTUBHOCTH. MonenrpoBaHue oTxkura s dex-
THUBHO pelllaeT KOMOMHATOPHbIE MPOOIEMbI, BKIIOYAsh M3BECTHYIO «3aqady O
KOMMUBOSDKEPE» WU IIPOOGJIEMY OIITUMATILHOTO PACTIONIOKEHUSI MUJUTOHOB 3J1e-
MEHTOB COBPEMEHHBIX MHTETPATBHBIX MUKPOCXEM, HATIPUMEP KOMITbIOTEPHBIX
MPOLIECCOPOB. MeTonbl, OCHOBaHHBIC Ha MOJAETMPOBAHUY OTXHUTA, HE CIIeIyeT
OrpaHMYMBATH KOMOMHATOPHOM ONTUMM3ALIME; OHM MOTYT OBbITh JIETKO MIPHUMe-
HEHBbI ISl ONTUMU3ALIMY [TAPAMETPOB C pealbHbIMU 3HaYeHUsiMU. ClienoBaTesib-
HO, ONTHUMM3ATOPbl, OCHOBAHHbIE Ha MOJIEIMUPOBAHUM OTKUIa, IPUMEHUMBI K
mIpoyvaiiieMy Kpyry 3amad, BKJIIOYasi 3a1aud, WHTEPECYIOLIne TPEeaepoB.

IToCcKOJIbKY TeHETHYECKHE ONMTUMHU3ATOPBI CTONb 3G (MEKTUBHBI, MbI HE
CTOJIKHYJIUCh C HEOOXOAMMOCTBIO IIMPOKO MCCIIENOBATh ONTUMU3ATOPBI, OC-
HOBaHHbIE Ha MOJEIMPOBaHUM OTXUTa. Kpome Toro, moctymnaaym cooOIIeH s,
YTO BO MHOTHX CIIy4asiX aJlfOPUTMbI OTKUTA YCTYMAIOT TEHETUYECKUM, TAKUM
006pa3oM, He GbUIO0 HEOOXOIMMOCTH JaBaTh IPUMEPHI METOIA MOJIEIMPOBAHUST
OTXMHIa U pACCMaTPUBATH €T0 JaJee.

AHanutuyeckune onTUMMU3aToOpPbI

Anaauz (B CMBICJIE «MaTeMaTHYECKUIT» WM «KOMIUIEKCHBI» aHaIN3) SIBJISIET-
Csl paclIMPEHUEM KJIaCCUYECKOTO WCUYUCICHUSI. AHaiumuyeckue onmumusa-
mopbl VICTIONB3YIOT HapaboTaHHbIE METOIbI, B OCOOEHHOCTH MeToabl nudde-
PEHIMATIBHOTO MCYUCIICHUsI U UCCISIOBAHUSI aHAIUTUIECKUX (DYHKIIUIA 11T
pelieHus MPaKTUIeCKNX 3am1ad. B HEeKOTOpBIX cilydasx aHaau3 JaeT MpsiMOit
(6e3 mepebopa BapUaHTOB) OTBET Ha 3aJadyy ONTUMU3aUUU. Tak MpoOucXoauT
TIPY MCTIOJIb30BaHUY MHOXECTBEHHOI PETpeccuy, Te pellieHre HaXOIUTCs C
MOMOIIbI0 HECKOJIBKUX MATPUYHBIX BblYKMCIeHUIA. Lleibl0 MHOXECTBEHHOM
perpeccuu siBasieTcs oadoop TaKMX BECOB PErPECCU, NMPU KOTOPBIX MUHUMU-
3UpPYyeTCs CyMMa KBaJpaToB OIIMOOK. B mpyrux ciydasix Tpedyercst mepeGop
BapuMaHTOB, HallpMMep HEBO3MOXHO OINPEAETUTh HANPSIMYIO Beca CBs3ei B
HEMPOHHOI ceTH, UX TpeOyeTcsl OLEHUBATh MPU MMOMOLLIY aJITOPUTMa 00paT-
HOTO PacIpoCTpaHEeHUSI.
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MHorue MeTonsl iepedopa TaHHBIX, MCTIOIb3yeMble UTSI PEIIEHUSI MHOTO-
BapUaHTHBIX MMPOOJIEM ONTUMM3ALIUU, TPUMEHSIOT B TOM WJIM MHOM BHIE Me-
TOJI CONPANCEeHHbIX epaduenmog (MaKCUMaJbHOW KpyTH3HBI). B obuiem Bume
ONTUMU3AIMS METOIOM COTIPSIKEHHBIX TPATUEHTOB BENETCS CIEAYIONUM 00-
pa3oM. HekotopbiM 06pa3oM BbIOMpaeTcsl TOUKAa Ha TIOBEPXHOCTH (DYHKIIMH
MPUTOAHOCTH. BeKTOp rpagreHTa MOBEPXHOCTH B TAaHHOM TOUKE OLIEHUBAETCST
¢ nomotibio nuddepeHrpoBaHs GYHKIIMU MPUTOTHOCTH MO KaXIOMY U3
napameTpoB. [TonydeHHbIi rpaareHT yKa3biBaeT HallpaBieHe MaKCUMaIbHOTO
pocta pyHKIMU MPUTOAHOCTU B N-MepHOM MPOCTPAHCTBE MTapaMeTpoB. B Ha-
MpaBJIeHUY rpaMeHTa AeIaloTCsl ar 10 TeX Mop, MokKa GyHKIIMsS TPUTOaHO-
CTH HE TIepecTaHeT pacTu.

3aTreM pacyeT rpaaudeHTa MOBTOPSIETCSI, NBUXKEHUE HAUYMHAETCS B HOBOM
HamnpaBJIeHUM, ¥ TaK pa3 3a pa3oM, TOoKa He Oy[eT JOCTUTHYTa BEpIIMHA, T.e.
TOYKA C HYJIEBBIM IPATUEHTOM.

st IpUMeHEeHUs ONTUMU3ALUU TI0 METONY COTIPSIKEHHBIX TPaTUeHTOB
HEeobXomMMOo pa3paboTaTh MpaBKa OMpeaeIeH!s] pa3MePOB KaXkIoro 1iara, a
TaKXe TMpaBUja KOPPEKTUPOBKU HATPaBICHUS, 3a1aBaeMOTO TPaJueHTOM.
[TpUMUTHBHBIE BEPCUM UCXOISIT U3 TOTO, UTO CYLIECTBYET MOBEPXHOCTh (HYHK-
1MUY TIPUTOAHOCTH (TIpHOITIKaeMast CXOISIIMMUCS CTETIEHHBIMU PSIaMK), e
HMMEIOTCSI «XOJIMbI», TTO KOTOPBIM CJIeayeT MOAHMMAaThes. Bbosee mpoaBUHYTbIE
BEPCHUM MIYT JaJiee, UCXOS U3 TOTO, YTO (DYHKIIUS TIPUTOTHOCTU MOXET ObITh
HETJIOX0 MPUOJIKeHa KBanpaTuaHoii popmoii. Ecn dyHKImMs mpurogHocTu
COOTBETCTBYET 3TOMY IPEATONOXKEHNIO, TO HAMTH pellleHue MOXHO ropasiao
ObicTpee. BripoueM, eciiu mOBepXHOCTb (DYHKIIMU MPUTOTHOCTH UMEET CUIbHO
u3pe3aHHylo (opMy ¢ BIIaAMHAMU U BBICTYIIaMH HETIPaBUJIbHBIX OYepPTaHMIA,
KBagpaTUYHbIe (POPMBI YaCTO HE MOTYT JAaTh XOpoIero npudauxenus. B Ta-
KUX CITydasix CJIOXHBIE METOIbI MOTYT BOBCE HE HaXOAWTb PEIIeHUs WIN TO
KpaiiHeil Mepe paboTaTh ropa3no MeljIeHHee.

TeM He MeHee HU3Kast CKOPOCTb ONITUMU3ALIUY He SIBJISIETCS IJIABHBIM TIpe-
TATCTBMEM Ha MyTH aHAIMTHKA. [0pa3no cioxHee CIpaBUThCS C TaK Ha3bIBae-
MOii TIpOGJIEMOif JIOKATbHBIX pelieHnil. [TouTn Bce aHATUTUYECKHE METOJIBI,
Oy/ib OHM TIPOCTBHIMU WM CJIOXKHBIMM, JIETKO TIOTIANAIOTCS B JIOBYIIIKY JIOKAJTb-
HBIX MAKCUMYMOB; TP HAJTMYMKM MHOXECTBA BIMAIMH U BBICTYIIOB Ha TIOBEPX-
HOCTH OHM He MOTYT HaliT/ HamJTyuIliee odaibHOe perieHne. MeTton HauMeHb-
IIMX KBAJPaTOB, MONEIMPOBAHUE HEUPOHHBIMU CETSIMU NAIOT MOBEPXHOCTH
(DYHKIIMY TIPUTOIHOCTH HETIPABUIIBHOM (POPMBI C GOJBIITMM KOJMIECTBOM JIO-
KaJIbHBIX 9KCTPEeMYMOB. JlaHHbIe TTOBEPXHOCTH YPE3BBIYANTHO CJIOXHBI ST
CTaHAAPTHBIX aHATUTUIECKMUX METOIOB, TAKMX KaK METOI COMPSIKEHHBIX Tpa-
JIMEHTOB WU aJITOPUTM OOPATHOTO paclpoCTpaHeHUsI, TPUMEHSIEMbIil B HEll-
POHHBIX CeTsiX. BrpoueMm, MeCTHbIE MAKCUMYMbI MOXHO OOOWTH, COEINHUB
AHATUTUYECKUIA METOJT C TEHETUIECKUM. [IIst TOBepXHOCTEl, KOTOPbIe MOXXHO
HCCIIeNI0BaTh aHATUTUYECKUMHM METOIAMH, TAKOW JBOMHON aJrOpUTM MOXET
0Ka3aThCsl HAWIYYIIUM PEIIEHUEM; OH MO3BOJIUT OBICTPO U ¢ GOJIBILION TOUHO-
CTBIO HAWTH I100ATbHBIE ONITUMYMBI.
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Hexortopble moBepXHOCTH (YHKIMM TPUTOTHOCTH MPOCTO HE TOITAIOTCS
AHATUTHYECKOM ONITUMU3ALIMY; KaK IPABIJIO, 3TO TTOBEPXHOCTH, UMEIOIIINE ITOC-
KM€ YJaCTKHU WM pa3pbiBbl B 00JIACTSIX, TI€ CIeAyeT UCKaTh peleHue. [11ocko-
CTU He UMEIOT IPAIMEHTOB, CJIeJI0BaTe/IbHO, HEJb3sl BHIOpATh HaTpaBIeHUE LI
NBVKeHMsI. B TOUKax pa3pbiBa TakKe HeJb3s1 ONPeIeIUTh TPAIMEHT U HaTpaB-
JileHue IBMKeHUs. Jlaxke eClii METOI M He MCIOMb3YeT TPAIUEHTHI HATIPSIMYIO,
aTa MHGOpMalKst Bce paBHO MOTpedyeTcs aroputMy ontumusannu. K Hecuac-
TbI0, MHOTHE (QYHKIIUY IPUTOTHOCTH, BasKHBIE VTSI TPEIepOB, — BKIIIOUAst Bce
GYHKIMM, CBSI3aHHBIE C OOILEi MPUOBUIBI0, MAKCUMATBHBIMU TAICHUSMU Ka-
TUTANA, JI0Jel BHITOAHBIX CAETOK, OTHOIIEHUEM PUCKA/TIPUOBLTH U TIOTOOHBI-
MU TOKa3aTeJsIMK — CTPaIaloT HATMYMEM TUIOCKOCTEN U pa3pbiBoB. Clenosa-
TeJIbHO, UX HEJIb3sl MCCIIEIOBATh METOAAMU aHATUTUYECKON ONTUMU3ALINH.

XoTs obcyxneHre ObUI0 B OCHOBHOM TIOCBSIIIIEHO MaKCUMU3aluu (PyHK-
LMK TIPUTOTHOCTH, BCE BBIIIIECKA3aHHOE MMPUMEHUMO ¥ K MUHUMM3ALIMK pac-
xonoB. JIto0ast TexHrKa MaKCUMU3alUK MOXET ObITh TPUMEHEHa /IS MUHU-
MU3aLUU, U HA000pOT: YMHOXbTE (DYHKLMIO MPUTOIHOCTU Ha — | JUTs rostyye-
HMSI 9KBUBAJIEHTHON (DYHKIIMYM PACXOAOB; YMHOXbTe (DYHKIIMIO PACXOIOB
Ha —1, ¥ TOJyInTCsT (DYHKIIMS IPUTOAHOCTH. EcAr BAM HPABUTCST aJITOPUTM MU~
HUMM3ALUK, HO HY>XHO PUMEHSITh MAKCUMHU3ALII0; MOXKHO UCTIOIb30BaTh 3TOT
GoKyc BMeCTO NepeKOIMPOBKY aJIrTOPUTMa ONTUMU3ALIAH.

JiuHeliHoe nporpammMupoBaHue

Mertonbl AuHeiiH020 npoepammuposanus pa3padboTaHsl U IPoOIeM ONTUMU3a-
LMK, 3aTParuMBalolIyX JUHEHble GYHKUNMN TPUTOIHOCTH WM PACXOIOB C JIU-
HEHBIMM OrpaHUYEHUSIMI TAPAMETPOB WM BXOJHBIX EPEMEHHBIX. JIMHetHoe
MPOrpaMMHUPOBaHNE OOBIYHO MCIOJIB3YETCs ISl PELIeHUs 3a[a4 1o pacrpene-
JIEHUIO aKTUBOB. B MMpe TpeiinnHra oHo U3 BO3MOXHbIX IPUMEHEHUI JTMHEH-
HOTO MMPOrpaMMKPOBAHMSI COCTOMT B TOMCKE ONTUMAIBHOTO pa3MeLeHUsI ICHEX-
HBIX CPENICTB B pa3IMyHble (PHHAHCOBBIE MHCTPYMEHTBI [UTs TIOJyYEeHHs] MaKCh-
MaNbHON MPUOBLUTH. Ecn oNTUMU3MPOBATh MPUGLLTL C YUETOM BO3MOXKHOTO
PHCKa, TO IPUMEHSThJIMHEHHbIE METOIBI HENb3s1. [1prOBLTBL C MOMpPaBKOii Ha pUCK
He SIBJISIETCS TMHETHOI hyHKIIMel BeCOB pa3IMYHbIX UHBECTULIMIA B 0OILIEM MOPT-
dene, 31ech TpeOYIOTCS APYTHE METO/bI, K MTPUMEPY TEHETUYECKUE AJITOPUTMBI.
JIuneitHble MOIEMU penKo ObIBAIOT MOJIE3HBI MPU pa3pabOTKe TOProBbIX CUCTEM
¥ YIIOMUHAIOTCS 3/1ECh UCKJTIOUMTEIBHO B O3HAKOMUTEIBHBIX LIETISAX.

KAK NMOTEPMNETb HEYAAYY NPU ONTUMU3ALUN

BOJIBIIMHCTBO TPEWIEPOB He CTPEMUTCS K MPOMTPHILIY — MO KpailHei Mepe
0CO3HAaHHO. 3HaHWE NIPUUYKMH HEYIauM IIOMOTaeT ee u3dexarh. [loTepreTs He-
yiady TPy MCIOJIb30BaHMU ONMTHMU3aTOpPa OYeHb MPOCTO, €CM COOMIonaTh
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cieaytoue npasuia. Bo-nepBbIx, MCMONb3yiiTe MajleHbKUE (U MO3TOMY He-
TIpeACTaBUTeAbHBIE) BBIOOPKH TaHHBIX [UTSI TECTUPOBaHUsI. Bo-BropbIx, yoenm-
TEChb, YTO Y CUCTEMbl MHOTO MPABUJI U MAapaMeTpoB sl ONTUMU3auuu. s
JOGOTO0 MCTOPUYECKOTO MEepHo/ia HECTOXKHO TOMYyYNTh OTIMYHBIA pe3ysbTar
P HATUYMU OOJIBLIOTO KOJIMYecTBa NapaMeTpoB B cucteme. Kpome Toro, mpo-
BOJIMTE BCE TECTHI Ha OXHOM oOpaslie JaHHBIX. Hu B KoeM ciydae He TpoBe-
psiiiTe BalllM pe3y/bTaThl HA JAHHBIX, PACTIOJOXEHHBIX BHE MPEJeOB UCXOM-
Hoi1 BeIGOpKU. W HakoHell, u30eraiiTe cTaTUCTUYECKHX 3aKmodeHuit. Cremyst
5TU NpaBUJIaM, Bbl 00s13aTEIbHO MOTEpsieTe IEHbIN, TPUMEHUB «ONTUMU3UPO-
BaHHYIO» CUCTEMY B pEaJIbHOI TOPTOBJIE.

Yem OyneT BbI3BaHa Heynada? B GoJbIIMHCTBE cilyyaeB crcTema Oyner pa-
6oTaTh BEJIMKOJICTTHO TIPY TECTUPOBAHMH, HO TIJIOXO TP peajbHOI TOPTrOBJIe.
CrieuuanucThl 1o pa3paboTKe HEPOHHBIX CETeil Ha3bIBAIOT ITO «C1aboil reHe-
payM3anueii»; Tpeitiepbl 3HAKOMBI C 3TUM SIBJIEHUEM T10 YaCTBIM OITYCTOILICHMU-
SIM JIEHEXXHOTO0 cueTay 6pokepa. OIHO 13 MOCIENCTBUI TAKOTO HEYJaYHOro UC-
XO/la—pacIpocTpaHeHHOE 3a0iyXAeHIe O Bpeie ONTUMM3ALUN BOOOIIE.

Ha camoMm xe mesie onTUMHU3aTOPbI HE OMACHBI, ¥ HE KaXIOW ONTUMM3a-
LM cietyeT 60s1Thesi. OnacHa TOJIBKO HETpaBIIIbHAST ONITUMHU3ALNST — KaK 3TO
ObIBaeT MPU MOMBITKAX ONTUMU3MPOBATh MHOXECTBO TapaMEeTPOB Ha MaJIeHb-
KOl BBIOOpKE TaHHBIX, 63 MpOoBeIeHUs TECTOB 3a IpejieJlaMi BBIGOPKU MU
CTaTUCTUYECKOTO MOATBEPKAEHUs — IIPOCTO IJIoXasi MPaKTUKa, MO Psiay Ipu-
YUH TIPUBOJISIIIAS K PA30PUTEIIBHBIM pe3yJIbTaTaM.

HeGonblumne BbIGOPKM

PaccMoTpuM BiusiHME Ha ONTUMU3ALUIO MEJIKUX BbIOOpOK. Heboblume Bbl-
OOPKM PHIHOYHBIX JaHHBIX BPSIL JIK OyIyT MPeACTaBUTEIbHBIMU IS TOTO PBIH-
Ka, KOTOPbIif TPU3BaHbl OXapaKTepU30BaTh; CJIeI0BaTEIbHO, OHU OyIyT 3aMeT-
HO OTJIMYATBCS OT APYTMX BEIOOPOK NaHHOTO pbIHKA. ONTUMU3ATOp, 3amylieH-
HBII ¢ MaJIEHbKOI1 BBIOOPKOIA TaHHBIX, BEpOii U MpaB1oii OyleT UCKAThb JIydlllee
perieHue u HaizeT ero. Ho mydiiee perenue wist mpoGHOTO 0Opasiia MOXeT
0Ka3aTbcsl pa3pyLIUTENIbHBIM [UTSI pealbHOl Toprosiau. Heynaua nmpousoiiner
HEe MOTOMY, YTO ONTUMM3AIIUS TOJydija HEBEPHOE PelIeHue, a IOTOMY, YTO
OHa ToJTy4yrsIa pelieHhe HEKOPPEKTHO MOCTaBICHHO 3a1auH.

OnTtumusanusi HeaaeKBaTHBIX BBIOOPOK TaKXKe 4acTo aeT OTBETHI, Mpell-
cTaBJIsTIONINE COOO0M YrcTo MaTeMaTnueckue apredaxTsl. Korma KomndecTBo
TOYEK C JAaHHBIMU CTPEMUTCSI K KOJUYECTBY HACTpaMBaeMbIX MapaMeTpoOB,
GOJBLIMHCTBO MOJIeJieil (TOPTOBBIX, PETPECCUOHHBIX WM APYTHX) HAWIYT Wie-
albHOE pellleHUe U JI0Ooro Habopa CIIy4ailHbIX JaHHBIX. 3/IeCh ACWCTBYET
TOT e IPUHIIMI, KOTOPBII TJIACUT, YTO JIMHUSI (MOZIENb C ABYMsI TTapaMeTpamMu)
MOXeET OBbITb MPOBEJEHA Yepe3 JTI00ble IBe TOUKM, HO HE BCErAa MOXET ObITh
TpoBeJieHa Yepe3 TP MPOU3BOJIbHBIE TOUKH. B cTaTucTike 3T0 M3BECTHO Kak
TMPUHLIATI creneHeil ¢c60600bl; CTETIeHeil CBOOOIBI CTOJIBKO, Ha CKOJILKO 00lIee
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KOJIMYECTBO TOYEK JAHHBIX B BBIOOPKE IPEBBIIIACT TO KOJINYECTBO TOYEK, B
KOTOpBbIE BCEra MOXHO MIEaTbHO BIMCATh ONTUMU3MPYEMYIO MOJE/b O1aro-
Jlaps1 TIOATOHKE MapaMeTpoB. Jlaxe Korna JaHHBIX IOCTaTOYHO MHOTO JIIs TOTO,
YyTOOBI N30€XKAaTh MOJHOCTBIO apTe(aKTHOTO PEIlIeHUs], HEKOTOpas YacTb MPU-
TOTHOCTH MOJIEIU, TEM HE MEHEE, MOXET ObITh 00yCJIOBIeHa apTe(aKTaMU KaK
MOOOYHBIM MPOAYKTOM Ipoliecca ONTUMU3ALINHY.

JInist Mozienieit MHOXKEeCTBEHHO perpeccuy cylecTByeT dhopMysia, ImoKasbl-
BalOI11asi, HACKOJIBKO YMEHBUIUTCS KO3(hMUIIMEHT KOppeasiluu (Mokas3atesib
TIPUTOHOCTY MOJIENN), €CIM YAAJIUTh apTeaKTHYIO coCcTaBJstioNtyio. Popmyaa
KoppeKuuu, OTIPeeIIsIIoNIast CBs3b MEXIy KOJTMYeCTBOM IapamMeTpoB (Koahdu-
LIMEHTOB PErpeccuu), MOABEPraloIUXcs ONTUMU3ALMK, Pa3MEPOM BLIOOPKU U
CHIXEHUEM YPOBHSI KaXKyLEWcs: TPUTOAHOCTH MPH UCTIBITAHUY Ha APYTrOW Bbl-
OopKe, TipeficTaBieHa B Bujie hopMyITbl, HarcaHHo# Ha si3bike FORTRAN:

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

B aToM ypaBHeHUM N 03HayaeT KOJMUYECTBO TOUYEK JAHHBIX, P — KoJde-
CTBO [TapaMeTPoB Moziesii, R — K03 PULIMEeHT MHOXECTBEHHOI KOppeJIsIiLiuu,
ornpe/ieIeHHBII Ha BBIOOPKE JaHHBIX MTPOLIELYpoii onTuMu3aiyu, RC — cKop-
peKkTupoBaHHbI KO3 buureHT. ObpaTHast hopMyIia, MOKa3bIBalOLLAs yBEIU-
YeHHe KOPpeJsIliiY, BbI3BaHHOE ONTUMU3alueil (R), B 3aBUCUMOCTH OT TOJI-
JIMHHOM Koppeasiuuu [RC) BBIIISIIUT CIIEAYIOIINAM 00pa3oM:

B = EORT ( 1. - ( IN-p / (N - 1) ) *® (l. - RC**2) }

O1n hopMyIIBI CrIpaBeUTBBI TOJBKO TS TUHEHHON perpeccuu. Tem He
MEHee UX MOXHO UCIOJIb30BaTh ISl OLIEHKU KayecTBa reHepaiu3aluu, Mpo-
BOJIMMOM TIOJTHOCTBHIO OOYYEHHOU HEMPOHHOM CEThIO (T.€. YACTHBIM Cllydaem
HeJMHeitHo# perpeccun). [1pu paboTe ¢ HEpOHHBIMU ceTssMuU P Oyzet o3Ha-
yaTh o0l11iee KOJIMYEeCTBO BECOB CBs3eil B Monenu. Kpome Toro, yoenurech, 4to
3TUMU (HOPMYJIAMU UCTIOJIB3YIOTCSI TIPOCTbIE KOPPEJSILUM; €ClIM HelipOoHHast
CeTh WM PerpecCHoHHasl MporpaMma BO3BpalllaeT KBaJApaTbl KOPPessIuii,
cJleqyeT U3BJieub KBaIpaTHbI KOPEHb.

Bonblive HaGopbl NapameTpoB

MznuirHe 6oJblIoil HaGop CBOOOMHBIX MTapaMeTPOB WIM TPaBUJI BIUSET Ha
TIOTBITKY ONITUMU3AIIMY TaK Xe, KaK M HeIOCTATOYHOE KOJIMYECTBO TOUEK JaH-
HbIX. Koria KoinmuecTBo 3J1eMEHTOB, MOABEPTralOIIMXCS ONTUMU3ALIMM, TIOBbI-
11aeTcsi, MPOMOPLIMOHAIIBHO PACTeT CIIOCOOHOCTh MOJEIU MOATOHSTH UX MO
JTI00BIEe HEOITHOPOIHOCTH TECTOBOW BBIOOPKU, a CIIENOBATEIbHO, YBEJINYMBA-
ercst BKJIan aptedakToB B 3(pheKTUBHOCTh Monei. Pe3ynbraT ontuMu3anum
GOJIBIIIOTO KOJMYECTBA MapaMeTpOB WM TPaBUJ OyAeT XOpolo paboTaTh Ha
TECTOBBIX IAHHBIX, HO TUIOXO Ha JAaHHBIX BHE BHIOOPKU U B peajibHOI TOProBJe.
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BaxxHo yuuMTHIBaTH HEe O0Ilee KOJIMYECTBO MapaMeTpoOB ONTUMM3ALMU, a
OTHOLIIEHUE KOJIMYEeCTBA 3TUX MapaMeTpoB K 0O0beMy JaHHBIX. 3/1ech Takxke
SBPUCTUYECKU JOCTOBEPHA OMKMCAaHHasl Bblllle GopMyJIa Il MajbIX BHIOOPOK:
OHa M0Ka3bIBAaeT, KAK COOTHOILIEHHE YNCIa TOYEK JAaHHBIX U ITapaMeTPOB CUC-
TEMBI BIIMSIET Ha pe3ynbTaT. [1pu HaTMInK N30BITOYHOTO KOJTMYECTBA IapaMeT-
pOB pelleHue, MoJyYeHHOe B pe3y/ibTaTe ONTUMU3ALUH, OyIeT ONTUMaTIbHBIM
TOJIBKO JJI51 TECTOBOI BBIOOPKM TaHHBIX.

OTCcyTCTBUE MOATBEPXAEHUS

OnvH U3 Jy4IINX CIIOCO0OB MOMAcTh B 0ely — He MPOBEPUTD Pe3yJIbTAThl TPU
TTOMOIIY TECTOB Ha MaHHBIX, B3SITBIX BHE ONTUMU3AIIMOHHO BbIOOpKU. be3
TAKOTO TIOATBEPKACHUSI OIIMOOYHbBIE PEIIeHMsI, BBI3BaHHbIE HEIOCTATOYHOMN
BBIOOPKOIA MJTM U30BITKOM ITAPaMeTPOB, HE TOBOPST YK O MEHee SICHBIX IIPUIH-
Hax, OyayT He 3aMedeHbl BOBpeMsi. TOproBasi cucteMa, Jaoliasi Ha HEeKOTO-
poM 00pasiie TaHHBIX BBICOKME Pe3yJbTaThl, OyleT MpUMeHeHa K peabHOM
TOProOBJie, U B pe3ysIbTaTe Bbl IOHECETe TsiKesble YobITKHU. Tpeiiiep, pazpada-
THIBAIOIIUI CUCTEMbI 0€3 TPOBEPKH Ha TAHHBIX BHE BHIOOPKU, TTOXOX Ha M-
JIOTa, YMPaBISIONIETO HEM3BECTHOM €My MOIETbIO caMoJieTa ¢ 3aBSI3aHHBIMU
ra3zamu.

KAK OOCTUYb YCNEXA NPU ONTUMU3ALUN

Bo n36exaHuu nposaia U isl yBeJIUYEHHS BEPOSITHOCTU yCIieXa IPU ONTUMU-
3allMU ClleyeT MPeINPUHSITh YeThIpe 11ara. Bo-nepBbIx, ONTUMU3MPOBATh CUC-
TeMy Ha MaKCMMaJIbHO TOCTYITHOM TIPEICTaBUTEIbHOM 00pas3lie TaHHBIX U UC-
T0JIb30BaTh Ul aHaJIM3a OOJIBIIOE YMCIIO BUPTYaIbHBIX CIEIOK. Bo-BTOpBIX,
HCIIOJIb30BaTh HEOOIBIIOE KOJIMYECTBO [MAPAMETPOB (OCOOEHHO C YYETOM pa3-
Mepa BbIOOPKU JaHHBIX). B-TpeTbux, MpoBecTH TECTUPOBAHUE HA JaHHBIX BHE
BBIOOPKH, T.€. Ha TAaHHBIX, KOTOPBIE BbI HE MCITOIB30BAIN ITPY OTITUMU3ALINH 1,
Gosiee TOro, He BUAEIU B I1a3a. B-4eTBepThIX, CTOUT NPOBECTU OLEHKY CTaTUC-
TUYECKOIl 3HAUMMOCTH PEe3yJIbTaTOB.

Bonbwine npeacraBuTesibHble Bbl60pKM

Kak 6but0 cKa3aHo BbIlIE, Heylaya 4acTo BO3HUKAET Giarogapsi HEKOPPeKT-
HOCTH 3a/1au¥, TIOCTaBJICHHOM mepes onTuMu3aropoM. CrrenoBartenbHo, yerex
BEPOSITEH B ClTydae HaXOXIECHMUsI MPABUJILHOTO PEIIeHUsT KOPPEKTHOM 3a1a4u.
MOXHO 3aKITIOYUTh, YTO TOPTOBBIE MOJIENU CJIEMYeT ONITUMUZUPOBAThH Ha TaH-
HBIX U3 Omrkaiiirero Oymymiero. K coxaieHuto, aBTopaM KHUTH HEM3BECTEH
Croco0 MOMYYeHUsT TAKMX TaHHBIX.
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TMockonbky Oynyliee eile He HACTYMWIO, HEJIb3sl JaTh ONTUMU3ATOPY Ty
3a1a4y, KOTOPYIO MPEACTOUT peliaTh CUCTEMe B MPOILIECCEe PeabHOI TOPrOB-
. CrenoBatebHO, TPeOyeTCs IaTh ONTUMU3ATOPY 3aaHue, PeleHre KOTO-
poro 6bUT0 GBI TPUMEHNUMO K PEaTTbHOI TOPTOBJIE C MAKCUMAIBHOM CTETIEHBIO
npubaMXeHHOCTH. OAMH U3 COocOO0B JOCTUYbL 3TOTO COCTOUT B TOM, YTOObI
KCITOJTb30BaTh JIaHHbIE U3 MPOILIOro, BKIIIOUYAIOIINE XapaKTePUCTUKU, KOTO-
PBIX MOXKHO OXMWIATh B OYIyIeM, T.e. ObIYbM M MEIBEXbY TIEPUOMIbI, TTEPUOIIBI
¢ TpeHIaMM u 6e3 HUX u 1axe o0Basib 1ieH. Kpome Toro, naHHbIE TOTKHBI ObITh
MaKCHUMAJIbHO CBEXUMHM JIJIsl OTPAKEHMsI TEKYIIIUX MPOLIECCOB Ha pbiHKe. Ta-
KYIO BBIOOPKY MOXHO CUMTATh NpeocmagumenbHoll.

[ToMuMoO pernpe3eHTaTUBHOCTH BBIOOPKA JAOJKHA OBITH TOCTATOYHO BEJIU-
Ka. bornbiine BBIOOPKM CHIZKAIOT BEPOSITHOCTh BOSHUKHOBEHMS apTedakToB
WM CITy4aliHBIX Pe3yJbTaTOB CUCTEMbI MPU ONTUMU3ALUU. IpdekmusHocms
TOPTrOBOM CHCTEMbI, ONITUMU3UPOBAHHOM Ha GOJIBINIOI BBIOOPKE, HEe OYIET CHITb-
HO OTJIMYATHCS OT ee 3P HEKTUBHOCTU B peasIbHOI TOPToBIIe.

Bripoyem, MHOTIA MPUXOANTCS eaTh BEIOOP MEXIY pa3MepOM BBIOOPKH
Y CTETICHBIO e PENPe3eHTATUBHOCTHU. YBeIMUeHNEe pa3Mepa BBIOOPKU MPUBO-
IIUT K UCITOJIb30BAaHUIO CTAPBIX IIEHOBBIX JIAHHBIX, 3HAYMMOCTh KOTOPBIX IS
TpeCTaBIeHUs COBPEMEHHOTO COCTOSTHUSI PhIHKA BeCbMa COMHHUTeNIbHA. B
HEKOTOPBIX CIIyJasiX CyIIeCTBYeT YeTKasl rpaHb, 3a KOTOPOU TaHHBIE TePSIOT
3HaunMocTb. Hanpumep, dblouepcel Ha nHaeke S&P 500 Hauanu obpalleHue
Ha pbIHKe B 1983 r., yTO OKa3ajlo CTPYKTYpHOE BJIMSIHUE HA PHIHOK B LIEJIOM.
OT1o0 HabMoeHe CTAHOBUTCSI MeHee BaXKHBIM IPU PaboTe C BHYTPUIAHEBHOM
1IEHOBOI CTOPHEIA, Te 32 OTHOCUTEIEHO KOPOTKU MEPHO BPEMEHU MOXKHO
CcoOpaTh IaHHBIE O AECSITKAX U COTHSIX ThICSIY 6apoB, HE YIIYOJIsISICh B MPOILLIOe
CJIAIITKOM JTAJIEKO.

B koHIIe HaITOMIHAEM, YTO TIPY MPOBEICHUY ONTUMU3AIUIA 1 TECTOB Clie-
IIyeT YUYMTBIBaTh KOJMYECTBO CAENIOK, MPOBEACHHBIX cucTeMoil. Kak 1 oobem
BHIOOPOK TaHHBIX, KOJIMYECTBO CIEJIOK ISl JOCTOBEPHOCTHU JTOJIKHO ObITh 3HA-
quTeIbHBIM. EC/M crcTeMa coBepiliaeT BCero HeCKOJIbKO CENIOK, TO, HECMOT-
P Ha KOJIMYECTBO TOUEK IAHHBIX B BBIOOPKE, PE3YJIbTaT MOXKET OKa3aThCsI CIIe/-
CTBHEM CJIydaifHOCTel Wiam apTedakToB!

MuHMMYM npaBun U napameTpoB

JList JOCTHXEHUsI yCrexa CiefyeT OrpaHuYMBaTh YHUCIO ONTHUMHU3UPYEMBIX
MpaBWJ U MApaMeTpoOB, 0COOEHHO MPU paboTe Ha HEOOJBIIMX BIOOPKaX JTaH-
HbIX. YeM MeHblIIIe TIPaBUJI ¥ TIapaMeTPOB, TeM OOJIbIle BEPOSITHOCTD YCTONYN-
BOif a(hheKTMBHOCTH peleHHiT Kak Ha MaTepuaie BBIOOPKH, TaK M 3a ee mpe-
neaMu. XOTs IpY paboTe ¢ HeCKOJILKMMM ThicstuaMu caeiok (1 rom S&P 500
coaepKuT mpuMepHo 100 000 0OTHOMUHYTHBIX 6APOB) MOXHO ONITUMHU3UPOBATH
HECKOJIBKO JAECSITKOB MTapaMeTPOB, MIPU NCTIOIb30BAaHMH AaHHBIX HA KOHELL THST
33 HECKOJTBKO AeT Ia3Ke IBa-TPU MapamMeTpa MOTYT OKa3aThCst M3MUIIHUMK. Ecim
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JaHHas MOAECIIb Tpe6yeT OINTUMHU3ALNN MHOTUX IMAapaMETPOB, TO CICAYET PU-

JIOXUTb YCHJIUS K cOOPY KOJIOCCATTBHOTO 00beMa TaHHBIX. JlereHnapHblii [aHH, |

KaK roBopsT, coﬁpa.n JAHHBIC I10 IE€HE Ha IMIICHUIY 3a ThICAYY JIET. HpI/I HEBO3-
MOKHOCTHU HCIIOJIb30BaTh OOJIbIINE OOBEMBI JAaHHBIX CJIEOAYET MPOBOAUTH OIT-
TUMM3ALUIO CUCTEMBI Ha nopT(bene HECKOJIbKUX q)HHaHCOBbIX MHCTPYMECHTOB
C UCIOJIb30BAHUEM OTHUX U TEX XK€ IMPaBUJI U IMMapaMETPOB Ha BCEX PbIHKaX —
3Ta METOJIMKA IMPOKO MCII0JIb30BaHa B JTAHHOM KHUTE.

MoaTteepxaeHne pesynbTaToB

TTocyie onTMMU3aIMK MTPABUIT M TTAPAMETPOB TOPTOBOI CUCTEMBI U ITOJTyIEHMSI
xopouieil 3(HeKTUBHOCTH Ha BBIOOPKE JaHHBIX BaXKHO TaK WM MHa4ye MOA-
TBepAUTh 3PHEKTUBHOCTD 3TOM CUCTEMBI, TIPEXIE YeM PUCKOBAThH pealbHbI-
MU aeHbramu. [loaTBepxaeHue faet Tpeiiaepy elle ouH IaHC 0TKa3aThesl OT
HeynauHoro peieHusi. OT cucTeM, KOTOpble He TIONTBepIWIN cebsi, cieayeT
OTKa3bIBaThCs, a UCMONb30BaTh JHIIbL NOATBepxkAeHHbIe. [loaTBepxaeHne —
KPUTUYECKUI 1IaT Ha J0pore K ycrexXy NPy ONTUMU3ALUU U TIPU JII0O0M METO-
Jie COBEPLICHCTBOBaHMS PabOThl TOPTOBOI CUCTEMBI.

Jlnst rapaHTUM ycriexa Jiloboe pellieHue CiIeayeT MOATBePXAaTh TeCTaMK1
Ha JaHHBIX BHE BLIOOPKY WJIM CTATUCTUIECKUM aHAIU30M, HO TIPEATIOUTHTENb-
HO — oboumu MeTofamu. OTOpOCkTE JI000E pellieHue, KOTopoe He OyIeT npu-
OBUIBHBIM B TECTE Ha JAHHBIX, HE BXOISALIMX B MIEPBOHAYAIbHYIO BBIOOPKY, —
MPU peabHOIi TOProBJie OHO, CKOPEii BCero, MpoBaIuTcsl. PaccunThiBaiiTe cTa-
TUCTUYECKYIO 3HAaUMMOCTb BCEX TECTOB — M B TIpefesiax BBIOOPKH JaHHBIX, 1
BHe ee. OLieHKa CTATUCTUYECKON 3HAYMMOCTH TTOKa3bIBAET BEPOSITHOCTD TOTO,
YTO MPUTOAHOCTb CUCTEMBI Ha BBIOOPKE JAHHBIX COOTBETCTBYET €€ MPUTOIAHO-
CTH B JIPYTUX YCIOBUSIX, BKIIIOUAsT peaibHYI0 Topropio. CTaTUCTUUECKUii aHa-
Ju3 paboTaeT Mo MPUHIIMITY pacipeie/ieHUsT BEPOSITHOCTE TPUObLIeit B crie-
Kax, COBepllaeMbIX cUCTeMOid. Mcrnonb3yiiTe TONIBKO CTATUCTUUECKUE METO-
IIbl, CKOPPEKTUPOBaHHBIE TSI MHOXECTBEHHBIX TECTOB, KOIIa aHAJIM3UPYETEe
pe3yJIbTaThl TECTOB B MpejesiaX BbIOOpKU. TecTbl BHE MpeesioB BBIOOPKU Ciie-
JIyeT OLIEHUBATh CTaHIAPTHBIMHU, HEKOPPeKTUPOBaHHbIMU MeTogaMu. [10100-
HbIe OTYEThI IIPUBOIWIKCH B IJIaBe, MOCBSIILICHHON CUMYJIsITOpaM. 3aliMUTECh
M3y4EeHMEM CTAaTUCTUKM; 3TO YIYUILIWT BAllM TPEeUAepCKre KayecTna.

HexkoTopbie cOBETYIOT MPOBEPSITH MOJIE/b Ha YYBCTBUTENILHOCTD K MAJIIM
M3MEHEHHUsM MapameTpoB. Mozesnb, KOTopasi Majo 4yBCTBUTEIbHA K TaKUM
M3MEHEHMSIM, CUMTaeTCsl «BBICOKOHa/IeXHOW». He obpaiaiite Ha monoOHbIe
3as1BJICHUs] CJMIIKOM MHOTO BHUMaHUsl. PaKTMYECKH, YyCTOMYMBOCTD K U3Me-
HEHUIO TTapaMeTPOB HE MOXKET CIIY>KMTh TIOKa3aTesieM HaIeXXHOCTU CUCTEMBI.
MHorue upe3BblYaiiHO HaeXHbIE MOJETN BeCbMa YyBCTBUTEbHbI K U3MEHE-
HUSIM HEKOTOPBIX MapaMeTpoB. EMMHCTBEHHO ITOCTOBEPHBIN MMOKa3aTelb Ha-
NIEXXHOCTH CUCTEMbI — CTaTUCTHKA, B 0COOEHHOCTH pe3y/IbTaThl TECTOB Ha JaH-
HBIX BHE TIPE/ICJIOB BHIOOPKH.

TJIADM O UNTAMASATOPB! U ONTVIMUBALAS WI 53

AJIbTEPHATUBbI TPAOULIMOHHOW ONTUMU3ALUU

Cy11ecTBYIOT /1Ba aJIbTePHATUBHBIX TPAIUIIMOHHON ONTUMU3AIMK TTOX0a —
9TO ONTUMM3ALIUSI C TPOTOHKOM BIEpe U caMOaIaliTUBHbIe cucTeMbl. O6e 3Th
METOIMKM MMEIOT TO MPEUMYLIECTBO, YTO MPAKTUYECKU BCE TECTMPOBAHUE
MIPOBOMTCST BHE (TpesiesioB BEIOOPKY. OLEHUTE Pe3ylbTaTUBHOCTb CHCTEMBI,
MPOBEIMTE HECKOJIBKO CTAaTUCTUYECKMX TECTOB, TMOCTPOiiTe TpadmK M3MEHe-
HUsI KaluTajia — ¥ CUCTeMa roToBa K Toproniie. Bce 4ncTO M MaTeMaTU4ecKu
6e3ykopusHeHHO. [1po Koppekiuio K03¢hOUIIMEHTOB KOPPEISLIMKY, MHOXe-
CTBEHHBIE TECTbI, YPE3MEPHYIO MOATOHKY CHCTEMBbI TOJl LIEHOBbIE JaHHbIC U
Jpyrye mpobyieMbl MOXKHO MPOCTO 3a0bITh. bosee Toro, ¢ coBpeMeHHOI KOM-
MbIOTEPHOU TEXHUKOI MOJIESIU C MPOTOHKOM BIiEpel U cCaMOaaTUBHbIE MOJIE-
JIM CTAHOBSITCS TIPAKTUYHBIMU U J1aXe HECTOXHBIMHU.

TIpunyun onmumuzayuu, UA mecmupo8arus ¢ npO2OHKOU enepead, COCTO-
UT B SMYJISILIVM 11arOB, JIEHCTBUTEILHO MPOU3BOJMMBIX CUCTEMOM, TpeOyloIeit
MEPUOANIECKOI onTUMHU3aLMu. MeTos paboTtaeT ciemyronmmM obpasom. Or-
TUMU3UPYITE CUCTEMY Ha TOUKAX TaHHBIX OT 1 10 M. 3aTeM MpoBeAnuTe BUPTY-
aJIbHYIO TOPTOBIIIO B TOUKax faHHbIX oT M + 1 1o M + K. [ToBTOpHO ONTUMU-
3upyiite cucreMy Ha Toukax oTr K + 1 mo K + M. 3arem npomonenupyiite
TOprosiio B Toukax ot (K + M) + 1 1o (K + M) + K. Ilpoiinute Takum obpa-
30M Yepe3 BCIO BBIOOPKY IaHHbIX. Kak ciemyet U3 npumMepa, cHayajaa OnTUMU-
3MPYETCsl CUCTEMa, TIOTOM MOJEIUPYETCS TOProisi. Yepes HEKOTOpOe BpeMsi
CUCTEMa CHOBA ONTUMU3UPYETCS, U TOPTOBJIS BO30OHOBISIETCS. DTa TOCIen0-
BATEJIbHOCTb TapaHTUPYET, YTO TOPTOBJIS BCEra MPOMCXOAUT Ha JaHHbIX, 00-
Jiee TIO3HUX, YeM JaHHbIe, UCTIOIb30BaBUIMECs Wil onTuMu3au. [1pakTu-
YeCcKH, BCe CIEIKU MPOMCXOMST Ha JaHHBIX BHE TpenesioB Bbioopku. [1pu Tec-
TUPOBAHUU C TIPOTOHKOU Briepen M — OKHO ONTUMU3ALMK (WM UCTOpUYEC-
Koro o63opa), a K — uHTepBaJl MOBTOPHOI ONTUMU3ALIUN.

CamoadanmugHble cucmemsl pabOTAIOT MOJOOHBIM 00Pa30M, HO B 3TOM CITy-
Yyae ONTUMU3ALIMS WM aJaNTUBHBIN MPOLIECC — YAaCTh CUCTEMBI, & HE TECTOBOI
nporpaMMbl. Kak TOJIbKO TMOCTyrNaeT HOBasi TOYKa JaHHBIX, CaMOalanTUBHAasI
cucteMa OOHOBJISIET CBOE BHYTPEHHEE COCTOsIHME (MpaBUJIa I MapaMeTphl) 1
3aTeM TMPUHUMAET PellieHe OTHOCUTEILHO CIIeMyIolIeil TOuKU AaHHbIX. [1pu
MOCTYIUICHUM CJIEAYIOIINX JAHHBIX BBITOIHSIOTCS IPUHSTBIE PELIEHUS, U ITPO-
11ecc MoBTOpsieTcsl. BHYTpeHHME N3MEHEHUsI, TIPY MIOMOIIM KOTOPBIX CUCTEMA
M3Yy4aeT PbIHOK ¥ aalTUPYeTCsl K HEMY, MOTYT TPOUCXOANTD HE B KaXK10M TOU-
Ke, a, HarpuMep, B HEKOTOpbie GUKCUPOBAaHHBIE MOMEHTbI BpEMEHU.

Tpeiinep, MIAHUPYIOLIMI UCTIONB30BATh CAMOAIANTUBHbBIE CUCTEMBI, 10~
JK€H UMETh MOIIHYIO, OCHOBAaHHYIO Ha KOMITOHEHTaX IaTopMy ¢ MCIOIb30-
BaHMEM Pa3BUTOTO si3bIKa porpaMmmupoBanus (C++, Object Pascal umm Visual
Basic) ¢ BO3MOXHOCTBIO JocTyna K OMOJIMOTeKaM U KOMIIOHEHTaM TPETbUX
MPOU3BOAUTENIEH. DTH KOMIIOHEHTBI PACCUMTAHBI HAa BCTPAUBAHUE B CO3/aBA-
€Mble TI0JIb30BaTeJIEM POrpaMMbI, BKIJIIOYAsl CIICIMATIbHBIE TIPOTPaMMBbI ajiari-
TUBHBIX cUCTeM. UeM Oosiblile KOMIIOHEHTOB JIOCTYIHO, TEM MEHbIIIE PabOThI:
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KaK MUHUMYM Tpeiiaep, MbITAIONIMICS UCTIOIb30BaTh CaMOaJanTUBHbIE CHC-
TEMBI, I0JDKEH UMETb JOCTYI K TEHETUYECKOMY ONTUMM3ATOPY U CUMYJISITOPY,
KOTOpBIE MOTYT OBITb JIETKO BCTPOCHBI B MOJIE/Ib. ATANITUBHBIC CUCTEMBI OYIyT
PacCMOTPEHBI B CJIEAYIOUIMX I71aBaxX, MOKa3bIBasi, KaK 3TOT METON paboTaeT Ha
MpakTUKe.

HecoMHeHHO, YTO CHCTEMBI ¢ TPOTOHKOM BIepel U CaMoaJanTUBHbIE CHC-
TeMbI MPUOOPETYT OOJIBIIYIO TOMYJISIPHOCT B OyIyIlieM ¢ pocToM 3bdeKTuB-
HOCTHM PBIHKOB U CJIOKHOCTH PabOThI Ha HUX, a TAKXKE C paclIMpeHUeM J0C-
TYIMHOCTHU /IS PSIAOBBIX TpelaepoB KOMMEPYECKOTO MPOrpaMMHOTO obecrie-
YEHMsI Ha UX OCHOBE.

WHCTPYMEHTbI 1 MH®OPMALIMA AN ONTUMUSALIUA

AdpoluHaMuKa, dIEKTPOHUKA, XMUMUST, GHOXUMUSI, TUTAHUPOBAHUE 1 OU3HEC —
9TO TOJILKO HEKOTOpHIE M3 00MacTeld, Ijie MCIob3yeTcsl onTuMu3anus. [lo-
CKOJIbKY ONTMMM3AIIUs BaXKHA JUTsl TAKOTO KOJMUYECTBA MPUIOXEHHM, B OTOM
HAarpaBJIeHU! BeleTCsl MHOXECTBO MCCIIENOBAaHUI, CO3aHO MHOXECTBO MH-
CTPYMEHTOB U HAaKOIUIEHO MHOTO MHbopManuu. [1ie ke MOXHO HAlTH Ty UH-
dopmanmio? Kakue cymiecTByIOT TOCTYITHbBIC MTPOIYKTHI U MHCTPYMEHTHI?

OnTUMHU3ATOPBI € IOGOBBIM TTOIXOIOM OOBIYHO BCTPOSHBI B TIPOTPAMMHBbIE
MaKeThl, HalleJICHHbIE Ha JPyrue 3a1auu, U PEIKO JAOCTYITHBI 10 OTIAETBHOCTH.
B Mupe mporpaMm Uil TpeiiIMHTa TaKMe ONTUMU3ATOPHI BCTPOCHBI B
TradeStation u SuperCharts bupmbel Omega Research (800-292-3453), Excalibur
dupmst Futures Truth (828-697-0273) u MetaStock ¢pupmsr Equis International
(800-882-3040). Eciu BbI nuieTe cOOGCTBEHHbBIE MPOrPaMMBbI, TPU TIOMOILH He-
CJIOXHOTO TIPOTPAMMUPOBAHUS HAITUCATD AJITOPUTM JIOGOBOI ONTHMU3ALMU
MOXHO 6€30 BCSKHX IOTOTHUTEIbHBIX OMOIMOTeK. [1porpaMMbl 1 aJITOPUTMbI
Ul ONTUMU3ALMH C JIOOOBBIM MOIXOIOM TaKXKe TOJIE3HbI MPY MPOBEACHUN
ONTUMU3ALMHU TIO yIPABJICHUEM TOJIb30BATEIS.

XOTs1 MHOTJIa TEHETHIECKUE OTITUMU3ATOPhI ObIBAIOT BCTPOCHBI B CIIEIUA-
JIM3UPOBAHHbIE MPOTPAMMBI, OHuM Yallle BCTPEYaloTCsl B BUIE KOMIIOHEHTOB WJTH
OUOIMOTEK KIIACCOB, TOTIOJTHEHWIA K Pa3IMYHBIM MAKeTaM I CaMOCTOSITENb-
HBIX UCCJIEIOBATEILCKUX MHCTPYMEHTOB. [TpumepoM GMOIMOTEKH KJIacCOB C
YYETOM KOMITOHEHTHOTO MCIIOIb30BaHMSI MOXKET CIIyXUTh OptEvolve, reHeTH-
yeckwuii ontumusarop Ha C++ dbupmsr Scientific Consultant Services (516-696-
3333): 5TOT MHOTOLIEJIEBOI TeHETUYECKHI1 ONTUMU3ATOP UCIIONB3YET HECKOb-
KO JIFOPUTMOB, BKJTt0Uast I depeHIInaTbHYI0 3BOJIOLHIO, U TPOAAETCS B BUIE
nopratuBHoro kopaua C++, npuroanoro it UNIX/LINUX, DOS 1 Windows.
TS-Evolve ¢upmbl Ruggiero Associates (800-211-9785) naeT moib3oBaTessiM
TradeStation BO3MOXHOCTb MPOBECTH MOJTHOLIEHHYIO TeHETHIECKYIO OITUMU-
3auuio. Evolver dupmbr Palisade Corporation (800-432-7475) mpencraBiisieT co-
60i1 MHOTOLIE/IEBOIi reHeTYeCKuit onTumu3aTop s Tabauu MS Excel; ¢ Hum
noctasisercs DLL-6ubnmoteka, KOTopasi MOXeT ObIThb MCIOJIb30BaHa C JII0-
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0011 TpOrpaMMoii Ha JTIOOOM SI3bIKe, CTTOCOOHOI BhI3bIBATh PYHKIIMYU DLL, Tak,
nporpamma GENESIS, nanucannas IxoHom ['pedeniiterrom (John
Grefenstette) u3 Naval Research Laboratory, mpexacrasisier co0oit caMoCTOsi-
TeJIbHBII MHCTPYMEHT VISl McCleioBaTesIell U JOCTYITHA B BUIE UCXOIHBIX KO-
JIOB. XOTsI TeHETUYECKKME ONTUMU3ATOPbI MOTYT BKJIIOYAThCSI B COCTAB MAKETOB
MOJIEJIUPOBAHMS U1l XUMUKOB M B JIPYTHE CIELMAIM31POBAHHBIE MPOLYKTHI,
OHH JIO CHX TIOP HE BKJIIOYEHbI KaK CTAHAAPTHBII KOMIIOHEHT B IPOrpaMMHbIE
MakeThl U1 TPEeHIepoB.

O reHeTMYeCKMX ONTUMMU3ATOPaX CYIIECTBYET JIOCTATOYHO MHOTO JOCTYII-
Hoit nHbopmalu. ['eHeTHYecKue arropuTMel OOCYXAAIOTCS B Psiie KHUT,
JKYPHAJIOB U M3/IaHM#, Ha caifTax HoBocTell B MIHTepHeTe. Xopoluii aHaiu3
npo6iembl 1aH B kKHUre JleBuca «Handbook of Genetic Algorithms» (Davis,
1991). Ipaiicom u Cropmom (Price u Storm, 1997) onucaH ajaroput™ Uist METO-
na «auddepeHInaTbHON 3BOMOIUN», KOTOPBIN OKa3aJICcs Ype3BbIYaitHO MOIII-
HBIM MHCTPYMEHTOM [UIs1 3a/ja4 ONTUMM3ALMK C PAMOHAIBHBIMU MapaMeTpa-
MU. [eHeTHYeCKre alrOpUTMBI Ceifuac SIBISIOTCS TEMOM MHOTHX HayYHBIX U3-
naHUi 1 KoHbepeHIMi. OXUBIEHHbIE IMCKYCCUU BEYTCS Ha CTpAaHULIAX psijia
HOBOCTHBIX cailToB B MHTepHeTe, U3 KOTOPBIX HauboJiee MpuMeyaTesieH
comp.ai.genetic,

OCHOBBI METO/Ia MOZIEIMPOBAaHKS OTKMTa TPUBEIEHBI B KHUTe [Ipecca u ap.
«Numerical Recipes for C» (Press et al., 1992) BMecTe ¢ GyHKUMSAMU ISl HAMTU-
CaHMs ONTMMU3ATOPOB C 3TUM aJITOPUTMOM JUTsl KOMOMHATOPHBIX 3a4a4 U 3a-
Ja4 ¢ palMoHaJbHBIMU TapaMmeTpamu. Kuura Macrepca «Neural, Novel &
Hybrid Algorithms for Time Series Prediction» (Masters, 1995) Takxe conep-
SKUT PACCMOTPEHUE 3a7ay MOJEIUPOBAHUSI OTXUIA, MPUYEM KOJIbI MPEACTaB-
nieHbl Ha CD-npuitoxxeHuu K KHure. Kak n reHeTuyecKast oNTUMuU3aLus, Mozie-
JIMPOBAHME OTXUIa TAaKXKe SIBJISIETCS] TEMOM MHOTMX HAyYHBIX MCCIIENOBAHUIA,
JIOKJIaIoB Ha KOH(epeHUusX, cTateil u AucKyccuii B MUHTepHeTe.

AJITOPUTMBI BECbMa CJIOXKHBIX METOIOB — COTMPSIKEHHBIX TPAAUEHTOB U
MepeMEHHON METPUKU — MOXHO HaiiTu B ucccienoBanusix Ilpecca u ap.
«Numerical Recipesfor C» (Press etal., 1992) u « Numerical Recipes» (Press et
al., 1986). bomblioii acCOPTUMEHT MPOLENYP AHATUTHICCKON ONTHMU3AIIN
COEPXKUTCS B YK€ YIIOMSIHYTOM Tpyne Mactepca «Neural, Novel & Hybrid
Algorithms for Time Series Prediction» (Masters, 1995) u Ha ipusiaraeMoM K
HeMy quckKe. JIonoMHUTEIbHBIE MTPOLIEAYPBI LISl aHATUTUYECKON ONTUMU3ALUN
noctynHbl B coctaBe 6ubnmorek IMSL u NAG (Visual Numerics 1 Numerical
Algorithms Corp. COOTBETCTBEHHO) M B COCTaBe ONTUMMU3ALIMOHHOTO Habopa
wiss MATLAB (MHorolieseBoro MateMaTuueckoro nakera ot Math Works,
508-647-7000, 0ueHb MOMYJIAPHOTO B CPEJIE 3aHMMAIOLIMXCS (DMHAHCOBBIM IUIa-
HupoBanueM). Kpowme toro, B MS Excel BcTpoeH Solver — aHamMTHYECKUIT OIT-
TUMHU3ATOP, OCHOBaHHbII Ha MeTosie HbIOTOHA M CONPSIKEHHBIX TPAAUEHTAX.

Kak ncroynuk obuieit nHdopmMauuu o6 onTUMU3aLKKU MpU pa3paboTke
TOPTrOBBIX CHCTEM MOXHO MOpekoMeH10BaTh KHUry Pobepra IMapmo «Design,
Testing and Optimization of Trading Systems» (Robert Pardo, 1992). Kpome
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MPOYETo, B KHUTE MPUBEACHBI PUMEPBI MPUOBUTHHON ONTUMHU3ALINY, N30eXKa-
HUS YPE3MEPHOIA MOITOHKU CUCTEMBI TIO]] LIEHOBbIE IAHHBIE U ITPOBECHUS Te-
CTOB C TIPOTOHKOM BIIEpes.

KAKOW ONTUMWU3ATOP MOAXOOUT BAM?

Kak MUHMMYM J11060My Tpeiiepy cieayeT UMeTh ONTUMU3aTOp C BO3MOXKHOC-
TBIO MTPOBEICHUS JIOOOBOW ONTUMU3ALMKM U ONTUMU3ALMHU IO YIIPAaBIEHUEM
nonb3oBatenst. Ecim BBl mcnonb3yere uist pa3paboTku cucteM TradeStation
v Excalibur, 3TV ONTMMU3aLUK BaM yKe TOCTYMHbI. C IPyroit CTOPOHbI, €CITi
Bbl Mcnonbayete Excel, Visual Basic, C++ wiu Delphi, Bam npumetcst paspa-
6aTbIBaTh COOCTBEHHBIN onTUMK3aTOp. Kak mokas3aHo BbILIE, 3TO JOCTATOYHO
MPOCTO, U Ui MHOTUX ITPOOJIeM JIOOOBast ONTUMM3ALIMST WIIK OTITUMU3ALIMST TTO]
YIpaBJICHUEM TIOJIb30BaTe sl — JIyYIINiA TOIXOM.

Ecmu ans pa3paboTku Bawieil cucTeMbl TpeOyloTcsl 6ojee MPOABUHYTbIE
METO/Ibl, XOPOLIMIA BBIOOp — TeHeTuyecKuit ontumusarop. [1pu nomouu jo-
60BOro MOJXO/A ¥ TEHETUYECKOTO ONTUMU3ATOPa MOXKHO PEILUTh MpaKTHyecC-
KM JTI00YI0 3a1avy. B Halieii paboTe Mbl IOUTH HE MUCTIONb3yeM APYTUX UHCTPY-
meHTOB! Tlonmb3oBatensim TradeStation npunercs nmo BKycy TS-Evolve, npen-
naraemblii Ruggiero Associates. Evolver ¢upmbr Palisade Corporation xopoin
st monb3oBatenieir Excel m Visual Basic. Ilpu pa3pabotke cucrem Ha C++
wm Delphi Beioupaiite C++ Genetic Optimizer, mpemnaraemsiii Scientific
Consultant Services, Inc. 'eHeTHUecKUil oNTUMU3aTOp — Haubosee YHUBEP-
CaJIbHbII MTHCTPYMEHT CPev ONTUMU3aTOPOB: axe 3a1a4u, 6onee 3¢ heKTrB-
HO pellaeMble IPYTMMU METOIaMU, MOTYT OBbITh MEIUIEHHO, HO BEPHO PEILEeHbI
XOPOIIMM TEHETHYECKUM aITOPUTMOM.

A ecM Bbl BCE K€ XOTUTE MCTBITATh AHATUTUYECKYIO ONTUMU3ALIUIO WK
CUMYJISLIMIO OTXKHTa, Mbl PEKOMEHIYEM BOCIIOJIb30BaThcsl KHUTOM Ipecca
u np. «Numerical Recipes in C» (Press et al., 1992) 1 BbILLIEYTOMSIHYTBIM TPY-
noM Macrepca (Masters, 1995) Kak UCTOYHMKaMU U MHMOPMALUK, U KOIOB.
IMonb3oBarenu Excel Moryr mompo6oBaTh Takke BCTPOESHHBIN Solver.

MMABA 4

CTaTucrmuka

MHorue pa3paboTYMKU TOPTOBBIX CUCTEM HE OLEHMBAIOT CTaTUCTUYECKYIO
3HAUYMMOCTb PE3YJIbTATOB ONTUMU3ALUK. DTO JOCTATOYHO HEMPUSATHO, YUUThI-
Bast, YTO CTaTUCTHKA MPUHLMIMAIBHO BaXKHa NP OLIEHKE MOBEAEHUS TOPro-
BbIX cucteM. Kak, Hampumep, MOXHO CyIUTb O MPUYMHE yCTieXa CUCTEMbl —
peaJieH JIM OH WM OCHOBAH Ha apTedakTe JMOO Ha «yIaqHOi» BbIOOpKE NaH-
HbIX? 3amymaiitech 00 3TOM, Bellb CEyIolasi BIOOPKA MOXET ObITh HE Oue-
PETHBIM TECTOM, a peaibHOM Toprosieil. Ecii moBeneHue CUCTEMBI ONpeaessi-
JIOCh CJTy4aeM, MOXHO ObICTPO JIMIIUThCS KanuTtana. HyXHO HaiiTi OoTBeT Ha
CJIE/LYIOIIMI OYEHb BaXKHBI BOIIPOC: BbICOKask 3(pGeKTUBHOCTb CUCTEMBI BbI3-
BaHa 0OHApYXEHUEM IO-HACTOSIIEMY ONTUMAIbHBIX MAPAMETPOB WU SIBJISI-
€Tcsl Pe3ysIbTaTOM «IOATOHKW» TOJ MCTOPUYECKME NaHHble? MBI BcTpedaan
MHOTO Pa3pabOTYMKOB CHCTEM, KOTOPbIE OTKA3bIBAIOTCS OT 1000 ONTUMHU3a-
LMY BOOOILLE MO MPUYMHE UPPALIMOHAIIBHOTO CTpaxa MOArOHKM, He 3Hasi, 4To
CTATUCTUYECKUIT aHAJIM3 MOMOTaeT GOPOThCs C 3TOi OMacHOCThIO. B obuiem,
CTAaTUCTMKA MOXET TIOMOYb TPE/Iepy OLIEHUTh BEPOSTHOCTb TOTO, YTO CUCTE-
Ma B Oyay1ieM OyneT paboTaTh Tak e MPUOBbLIbHO, KaK U B MpouuioM. B aToii
KHMTE MBI TIPECTaBUIN PE3YJIbTaThl CTATUCTUYECKOTO aHaIM3a Be3Je, TIe 3T0,
0 HaIlleMY MHEHHUIO, MOJIE3HO U YMECTHO.

Cpenn METOIOB CTaTUCTMYECKOTo aHaiu3a, Haubosiee TMOJe3HbIX Tpeiine-
py, MOXHO Ha3BaTh MPOBEPKY MO Kputepuio CTbloAeHTa, KOPPEIILMOHHBIN
aHaJIM3 ¥ HEKOTOPBIE BUIbI HEMApaMeTPUUECKOTO CTAaTUCTUYECKOTO aHaIK3a.

IIposepka no kpumepuio Cmoiodenma HeobXoauMa B TeX CIydasix, KOraa
HAJI0 ONPEAETUTb BEPOSITHOCTD TOTO, YTO CPEHEE UM CyMMa HEKOTOPOTO psa
HE3aBUCUMBIX 3HaUCHUH (TTOTYYEHHBIX U3 BBIOOPKM) OOJbLIIE WM MEHbLIE He-
KOTOPOTO YMCJIa WM HAXOAMUTCS B HEKOTOPBIX Mpefenax oT Hero. Hampumep,
MpoBepka 1o Kpurepuio CThIONEHTa MOXET BCKPBITh BEPOSITHOCTb TOTO, 4TO
o01m1ast MpuOBLTHL psiaa CAENOK (Kaxnas ¢ MHAWBUAYATbHBIMU TTOKA3aTeNsIMU
MpUOBLIN,/YOBITKA) MOXET MPEBBICUTh HEKOTOPBII MOPOT B pe3yabTaTe Mpo-
CTOIi CITy4aiiHOCTH. DTH KPUTEPHUH TaKXe TTOJIEe3HBI sl BIOOpa MepHOIMIHO-
CTH JaHHBIX, HAIIPUMEp TPU BBIYUCIEHUH THEBHOTO WJIM MECSIYHOTO JOXO0/1a 32
nepuos B HeckosbKo JieT. Kpome Toro, mposepka mo Kputepuio CTbioneHTa
TIOMOTaeT YCTAHOBUTH IPAaHULIbI TIPOM3BOJUTEIBHOCTU CUCTEMBl B OyIylEeM
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(ecam NMPeANoNOXHTh, 9TO Ha PBIHKE HE 0XKUAAETCS CTPYKTYPHBIX U3MEHEHUI),
YTO TO3BOJIUT 3asIBUTh, HATPUMEp, CIEAYIOLIEE: «BEPOSITHOCTD TOTO, YTO B Oy-
JyIIIEM CPEHSIs TPUOBLTL COCTABUT OT X A0 Y, Oosee 95%».

Koppenayuonnviii anasu3 MOMOTaeT ONpPENeSUTh CTENEHb B3aMMOCBS3U
IIBYX pa3IMYHBIX TepeMeHHBIX. [1py MCTIONIB30BaHNY Ul IPUHSITHUS PEIIeHU
OH TaKXe TTOMOTaeT OIPeNeINTb, SBISIIOTCS JIM CBS3U «CTATUCTUYECKH 3HAYM-
MbIMU» WJIM MPOCTO CIydaitHbIMU. C MOMOIIBIO TAKUX METOIOB MOXHO OIpe-
NIEJTUTh TOBEPUTEITbHbIE MHTEPBAJIbI IPAHULL «PEATbHON» KOPPEISLIMHU, T.€. KO-
pessiLK 110 BBIOOPKE NaHHBIX 32 HEKOTOPBI nepros BpeMeHH. Koppensu-
OHHasl CTAaTUCTHKA BaXKHa TPU TMOMCKE TIEPEMEHHBIX, KOTOPBIX MOXKHO HCTIONb-
30BaTh KaK MPOrHOCTUYECKE MOKa3aTeIu, HalpuMep, B HEIipOHHOI ceT unn
B CHUCTEME YPaBHEHUI perpeccuu.

KoppensnoHHblii aHaIu3 U HerapaMeTpruyecKue CTaTUCTUYECKHe METo-
Ibl (KPUTEPHIiA HATTMYUS «YEPEIYIOIMXCS MOIOC» B PSAAY JAHHBIX) MOJE3HBI TPU
OLICHKE 3aBUCHMOCTY 3HAUEHUH psiia JaHHBIX OT MPEeIbITYILMX 3HAUCHU1 B psiay
(cepuiiHoit Koppensiuuu). Harnpumep, 1eiiCTBUTENBHO JIU BHITOAHbBIE CETKH Clle-
IYIOT B BUJIE MOJIOC WM TPYIII, MEXIY KOTOPBIMU CIUIOIIHbIE YOBITKU? Kpute-
PUM HATMYUSI «TTOJI0C» TIO3BOJISTIOT OTIPENEUTh, YTO JKe Ha CAaMOM Jejie TIPOuC-
xomut. Ecnu B cucteMe ecTb cepuiiHasi KOppensiiusi, €6 MOXHO MCIMOJb30BaTh
IUTs TIEPeHACTPOiiKK cucteMbl. Harpumep, eciiv B cucteMe BbIpakKeHbI EpHo-
IIbl IPUOBLIEN 1 YOBITKOB, MOXHO pa3paboTaTh MeTacucTeMy, KoTopas OyneT
TIPOBOJMTH CHETKY 3a CAENKOM, 1MoKa eCTh MPUObLIN, W MPeKpaiiaTh TOPrOBII0
nocie epBoii YOBITOUHOM CHENKH, YXOASl B «BUPTYaJIbHYIO TOPTOBJIIO» 1O Ha-
CTYIUIEHUS] HOBOU MPUOBUTBHOM Moockl. Eciv mosnockl peanbHO CyIeCTBYIOT,
TO MOIO0HAsT CTPATETHsl MOXET 3HAYMUTESIbHO YIYYIIUTb MOBEACHUE CHUCTEMBI.

3AYEM HY)XEH CTATUCTUYECKWUA AHANIUS NPU OLIEHKE
TOProBbIX CUCTEM?

OueHb BaXKHO OMPENeSUTh, NEUCTBUTEIBHO JIM HabTI0aeMble TIPUOBLTHA peaib-
HBI (T.e. OCHOBaHbBI He Ha apTedakTax TECTUPOBAHMS) U KAKOBA BEPOSITHOCTD,
YTO crcTeMa Oy/IeT MaBaTh MOA0OHbIe TPUOBLIN B OyIyIlieM TTPY peaTbHOI TOp-
ToBJie. XOTS TECTUPOBAHME Ha JaHHBIX BHE TMPENeIoB BHIOOPKKM MOXET 10 He-
KOTOpOIi CTENEeHU MOKa3aTh, BbIAEPXKUT JIU CUCTEMA UCTIBITAHUE 0OJiee HOBbI-
MU JaHHBIMHU, TIPU MOMOIIM CTATUCTUKU MOXKHO IOJIyYUTh JOMOIHUTENLHYIO
nHpopMaino. CTaTUCTUKA TTO3BOJISIET ONIPEIENTD, CITyJaeH JIM pe3yJIbTaT UTn
OH OCHOBAH Ha PeaJTbHbIX TOCTOMHCTBAX CCTeMbl. CTaTUCTUYECKUE PACUETHI
MOTYT ObITh UCTIOJIL30BAHBI I OOHAPYXKEHUST TTOATOHKU TIO[ UCTOPUYECKHE
TaHHbIE, T.e. MOTYT OMpPENeTUTDb, SBISETCS M Habmonaemast 3¢ GHeKTUBHOCTD
MOJIENTN peabHOM WM Xe OHa — Pe3yJIbTaT MOATOHKH.

Crnemyer OTMETHTD, YTO B CTAaTMCTUKE, KaK MPaBUIIO, IEAIOTCS HEKOTOPBIE
TeOpeTHYECKUe MPEATOT0XEHHUSI OTHOCUTETbHO 00pa31I0B JAHHBIX U BBIOOPOK,
K KOTOPbIM MOXHO aJIeKBaTHO MIPUMEHSITh CTaTUCTUUEeCKKe MeTonbl. [Ipu pa-
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60Te ¢ TOPrOBBIMU CHCTEMAMH OTH TIPABIJIA YACTHYHO MPHMXOIUTCS HapyIIaTh,
TIPUYeM HEKOTOpbIe HApYIIEHWsI TIPABIT He MMEIOT HUKAKON MPaKTHIECKOi
LIEHHHOCTH, TOT/Ia KaK 0oJiee BaXXHbIE MPABILJIA YACTO YAAETCsT OOOUTH 6e3 KOM-
npomucca. [1pu UCToNb30BaHUM NOTOTHUTEIHHOTO AHAN3a [TOPOM YIAeTCsI
00OWTH MM CKOMITEHCHPOBATH JaXXe BEChMa TsDKEJIble HECOOTBETCTBHUS TaH-
HBIX TPeOOBAHUSIM CTATUCTHYECKOTO aHa3a. B 0bIIIeM, MBI TIOTHOCTBIO OTIa-
eM cebe OTYET B CYLIECTBOBAHMU TAKOMW MPOBIEMBI U MPOIOJIKUM ee 00CyKie-
HUE TI0C/e TIOAPOOHOTO PACCMOTPEHUSI OCHOB PACCMATPUBAEMOrO BOTIPOCA.

BbIBOPKA

J171st CTaTUCTHKY, a CJIEIOBATENIHO, U [Is1 HALLIETO TOHUMaHUsI, hyHIaMEHTAb-
HBIM SIBJISIETCS TIOHSTHE 8bI00pKU — W3BJICUEHUS 00pa3ya NAHHBIX U3 HEKOei
OOLIMPHOIA, aGCTPAKTHO OMpenennumMoii nonyasyuu. OCHOBHAS Ulest CTATUCTH-
YeCKOTo aHaK3a COCTOMT B TOM, YTOObI MCIOJIB30BaTh BHIOOPKY JUIS MOJTyde-
HUS 3aKJTIOUEHMST O TIOMYJISIUHU JaHHBIX. [1py paboTe ¢ TOProBbIMU MOZETSIMU
IO/ OMYJISILMEI OOBIYHO TIOHMMAETCS BCSI COBOKYITHOCTb TAHHBIX (MPOLLUTBIX,
HACTOSIILUX W OymylInx) Wisl ONpeeseHHOTO PIHOYHOTO MHCTPYMEHTA (Ha-
MpUMep, BCe S-MUHYTHBIE WITpUXU Ha Bce (brouepchl S&P 500), Bce crenku
(mpolutble, HACTOSIIIME U OYAyllKe), COBEPIICHHbIE TaHHOM CUCTEMOM WU TIO
NTAHHOMY MHCTPYMEHTY, a TakXe Bce MPUObLIM — TOIOBbIE, MECSYHbIE U 1aXe
nHeBHble. Hanpumep, Bce kBapTanbHble pubbuin IBM — npumep nomnynsiuumn
NaHHBIX. BbiOOpKa MOXET mpencTaBisaTh coboil crneunduyeckue UCTopuiec-
KM€ JIaHHbIE, UCIIONb3YeMble NIPU pa3paboTKe WU TECTUPOBAHUM CHCTEMBI,
NAHHBIE O TIPOBEAEHHBIX CEIKAX WIM O MECSYHOU MPUOBUIH, MPUHECEHHOM
3TUMHU CAENKAMHU.

IMpu co3nanuu TOProBoii CUCTEMbl Pa3pabOTYUK OOBIYHO OMPEEISIET Bbl-
6opky/IaHHBIX U3 MOJIETMPYEMOH romyisaumu. Harpumep, 4to6s paspabotath
cuctemy st toproiu S&P 500 Ha ocHoBe rumnote3bl: «Eciu BuepaniHsis ieHa
3aKPBITUS BBILIIE, YEM LieHa 3aKPBITHS TPU HS Ha3al, TO 3aBTpa PHIHOK OyleT
MOJIHUMAThHCSI», Pa3paboTuMK GepeT BBIOOPKY LieH Ha KoHel qHs 1o S&P 500,
MPOCTUPAIOLIYIOCS Ha3al, HarmpuMmep, Ha 5 siet. OcraeTcsl HaIesaThCsl, YTO Bbl-
Gopka penpezenmamusHa, T.€. OTPAXAET PeasIbHOE TUTTMYHOE MMOBEACHUE PbIH-
Ka, U B OymyiieM (WM Ha APYTOM, HEM3BECTHOM 00pa3slie NaHHbBIX) CUCTeMa
Oyner paboTaTh He XyXXe, YeM Ha UCIIOJIb30BAaHHOM IPU pa3paboTKe oOpasLie.
YT00bl MOATBEPAUTH WIJIM OTTPOBEPTHYTH PE3YJIbTAaThl ONTUMHU3ALNM, Pa3paboT-
YUKM CUCTEMbI TIPOBOJST TECTUPOBAHUE HA OJHOM MJIM HECKOJIbKMX Teproax
BHE 6b/00pKU, T.€. Ha 00pa3lax JaHHBIX, HE MCTIOIB30BaBILMXCS UTS pa3padboT-
KM WIM ONTUMM3aUMK cucteMbl. HampumMep, B HaieMm ciiyyae pa3paboTunmK
ucrnonb3yet gaHHble ¢ 1991 1. mo 1995 T. wst pa3paboTKu M HACTPOWKM CHCTe-
MBI U pe3epBUPYET JaHHbIE 32 1996 I. U1 TECTUPOBAHUS BHE MPENEIOB BbI-
6opku. OUueHb peKOMEH/LYeTCs 3apaHee 3ape3epBUPOBATD OMH WM HECKOJb-
KO TIEPUOJIOB VISl IOIOGHOTO MCCAEAOBAHUSL.




72 IW YACTb | PABOYUE WHCTPYMEHTbI

OpnHa 13 Tipo6JieM ¢ BBIOOPKOIA 00pa31ioB U3 MOMYJISIIUi (PMHAHCOBBIX JaH-
HBIX 3aKJIIOYAeTCsl B CJOXHOM M MepeMEHUMBOM MpUpoae OObeKTa: 3aBTpalll-
HMIA ppIHOK MOXET ObITh HE TOXO0X Ha CerOAHSIIIHMIA. HOTIA 3TN U3MeHEeHUs
3aMETHbI, M UX TIPUUMHBI MOTYT ObITh JIETKO ornpenesieHbl. Hanpumep, nmosene-
HMe uHaekca S&P pesko uameHwoch B 1983 1. B pesynabrate BBeneHUs (Bblo-
YepCOB U OIMLIMOHOB Ha 3TOT MHIEKC. B TakuxX citydyasix MOXKHO pacLieHUTb U3Me-
HEHUe, Kak coObITHe, CO3aBIliee IBe OTaeIbHbIe nomyssuum: S&P 1o u nocie
1983 r. Boibopka, B3siTast U3 6ojiee paHHEro repuoa, He OyIeT pernpe3eHTaTuB-
Ha Juts1 6oJ1ee TIO3IHET0, TTOCKOJIbKY OHa B351Ta U3 Apyroi nomysaimu! KoHeuHo,
9TO IKCTPeMaJIbHbIN ciiydyaid. ['opa3no vaile CTpyKTypHble U3MEHEHMsI PhIHKA
BO3HUMKAIOT BBUILY CJIa0BIX BIMSHUI, KOTOPBIE IIOPO HEBO3MOXKHO OTPENEIUTD,
0COOEHHO 3apaHee. B HEKOTOPBIX Cllydasix phIHOK MOXET OCTAThCSI IPUHLIMITU-
ATbHO TeM ke, HO (ha3bl MPOoLIECCOB, KOTOPbIE HAa HEM TPOXOMST, MOTYT OBITh
Pa3IMYHBIMU; HEOCMOTPUTENILHO B3siTasi BbIOOPKA MOXET MPUHAJIEXKATD K IPY-
roii hase u OBITH penpe3eHTaTUBHA TOJIBKO ISl Hee, HO He VISl PhIHKA B LIEJIOM.
Kak e MOXHO ONpeie/nTh, IeHCTBUTEIBLHO JIU BIOOPKA, UCTIOIb30BaAHHAS ISt
TECTUPOBAHUSI, OTHOCUTCS K TOMY K€ TIEPUOLY, YTO U JaHHBIe, Ha KOTOPBIX Oy-
net uaty Toprosisi? Ecau He mpbirath B MallMHy BPEMEHU M HE TECTUPOBATh
Oymyliee, TO He CYIIECTBYET JOCTOBEPHOTO CIIOCO0A OMpPeNeUTh, He CITy4UTCS
JIM 3aBTpa Ha PbIHKE JIOMAIOL1asi CUCTeMbl MeTaMop03a. MHOKeCTBEHHbIE TeC-
Tl BHE TIPE/IEJIOB BBIOOPKU MOTYT JaTh HEKOTOPYIO TAPAHTHIO YCTOMYMBOCTH
CHUCTEMBbI, MOCKOJIbKY OHM MOATBEP/ISAT, YTO CUCTEMa, MO KpaiiHel Mepe B He-
CKOJIBKMX Teproax, paboTana 6osee Wi MeHee cTabuibHO. [1pu Hamumm pe-
MPE3eHTaTUBHOI BBIOOPKU MOXHO ClENIaTh CTATUCTUYECKU TOCTOBEPHBIC BbI-
BOJIBI O TOIi MOMYJISILUK, U3 KOTOPOi BBIOpaHbI 00pa3iibl faHHBIX. CTaTUCTHKA
HE MOXET OIpeaeauThb Oyaylme GpyHIaMeHTalbHble U3MEHEHUS phIHKa.

ONTUMU3ALUA U NOATOHKA Noa UCTOPUYECKUE OAHHBIE

Ene onuH acrexT pa3paboTKy TOPrOBbIX CUCTEM COCTOUT B OnMuUMU3ayuu, T.e.
yinydieHM 3G GEKTUBHOCTH CUCTEM TP MIOMOLIM 1OA00pa TAKUX 3HAYSHUI
rapaMeTpoB, NP KOTOPBIX CUCTEMA JIaeT HAMIYYLIMIl pe3y/bTaT Ha BIOOpKe
naHHbIX. Ecnu cuctema He paGoTaeT mpu TeCTUPOBAHUM Ha JAHHBIX BHE Ipe-
NIeJIOB BBIOOPKM MJIM Ha PEabHOM PBIHKE, TOBOPST, YTO TPU ONTUMU3ALMK
HMMeJia MECTO H0020HKA nod ucmopuveckue danHsie. Bripouem, moAaroHka obi-
BaeT I0JIe3HOW U BpenHoil. [lose3nas nodeonka — 3TO CIydaii, KOraa MOJEb
MOJIOTHAHA MO/l BCIO MOMYJISILIMIO (T.€. MOJ J0CTATOYHO OOJIBIIYIO U TPEACTaBU-
TEJIbHYI0) M MPU 3TOM OTPaXaeT BCE JTOCTOBEPHBIC XapaKTEPUCTUKU peajb-
HOI1 monynsiuuu B cucteme. Ilodeonka épedna, eciv CUCTEMa COOTBETCTBYET
TOJIBKO HEKOTOPBIM CJTyJaifHbIM XapaKTepUCTHKaM, He 00s13aTeIbHO OTpaxka-
IOLLIMM CBOICTBA BCEW MOIYJISILUAHA.

PaspaGoTunku HemapoM GOSITCS BPEIHOM MOATOHKH, T.€. CUTYalluu, KOraa
TapaMeTpbl, ONITUMU3MPOBAHHBIE HA JAHHOI BBIOOPKE, HE pabOTAIOT Ha IOITy-
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M B uedoM. Eciv BbIGOpKa OblTa HEOOJBIIOM WM HE MPEeICTaBUTENbHOM,
BEpOsITHEE BCEro, cucteMa OyzieT paboTaTh XOPOILO Ha JaHHOI BHIOOPKE U U3
PYK BOH IIIOXO Ha JPYroii WM, YTO €llle OfacHee, NMPUBEIET K MOTepe ACHET B
peasibHOIi ToproBiie. Yem Gosibllie BHIOOpPKA JaHHBIX, TEM MEHbIIE 3Ta omnac-
HOCTB: BEPOSITHOCTb BPEHOI TIOATOHKM CHUXXAETCS, a MOJIe3HON — BO3pacTa-
eT. Bee paccmarpuBaeMble METOIbI CTATUCTUKM OTPAXKAlOT 3TO SIBICHUE, 1aXe
CHeLUaTbHO MpeIHa3HAYEHHbIE 1)1 ONTUMMU3ALMK. [JOCTOBEPHO N3BECTHO, YTO
yeM OoJIbllie MMapaMeTpOB MOABEPracTcsl ONTUMU3ALIUK, TeM OOJIblE BEpOsIT-
HOCTb TOTO, YTO BBICOKUE PE3YJIbTaThl CUCTEMBbI OYIyT NOCTUTHYTHI YUCTO CITy-
YaifHbIM coveTaHueM. Ecim e pe3ysibTaTbl CTATUCTUYECKOrO aHaIM3a yIOB-
JIETBOPUTENIbHBI, M TECT OCHOBBIBAJICS Ha IOCTATOYHO OOJIBILION BHIOOPKE JaH-
HBIX, TO BEPOSITHOCTb CJIyYaifHOTO pe3ysibTaTa CHIKAETCs, U JaXe IMOTydeH-
HBI MIPY ONTUMM3ALMU MHOXECTBA MapaMeTPOB PE3YJIbTAaT BIOJHE MOXET
ObITh peabHbIM U 3HAYMMBIM.

HekoTopble BO3paxkaloT, 4To pa3Mep He MMEET 3HaUeHUsl, T.€. pPa3Mep Bbl-
OGOPKM ¥ KOJMYECTBO MPOBEACHHBIX CACTOK HE UMEIOT HUYETo OOILEro ¢ puc-
KOM M30bITOYHOI ONTUMHU3ALIMK, U 4TO OOJIbLIAs BHIOOPKA HE CHUMAET YTPO3bl
BPEIHON MOATOHKH MO UCTOPUYECKUE TaHHbIe. DTO HEBEPHO U MaTeMaTuyec-
KU1, 1 MHTYUTUBHO. HUKTO He cTan Obl Oosblile JOBEPSATH CUCTEME, KOTOpast
nposesia 3 —4 cuefku 3a AECSITWICTHUI TIepUOI, YeM CUCTeMe, KOTopasl Tpo-
BeJia 0oJiee THICSYM JAOCTATOYHO NMPUOBLIbHBIX ceoK. [peacraBbre cebe Mo-
IieJTb TMHEMHOM perpeccuu, B KOTOPOU MPSIMYIO JIMHUIO TIOATOHSIIOT K PSITY TO-
yek. Eciiv Touek Bcero iBe, TO BHE 3aBUCMOCTH OT UX MOJIOKEHMsI IMHUIO BCe-
IJla MOXHO <«IIO[OrHaTh» MIealbHO. Eciu Toyek Tpu, TO HeN0 YCIOXKHSIETCS.
Eciu xe Toyek AeiCTBUTEIbHO MHOTO, TO MPO0OJeMa CTAHOBUTCS €IlIe CIIOX-
Hee, eCJIM TOJIbKO PacroIoKEeHUE TOYEK HE CONEPXKUT HEKOETO PeasbHOTO JIM-
HEIHOTO pacrpeaeneHusl.

[pumep ¢ TMHEIHOW perpeccueil MoKa3bIBaeT, YTO BpeaHast MOATrOHKa 3a-
TPYIHSIETCS C POCTOM 00beMa JaHHBIX. CpaBHUTE 1BE TOPIOBbIE CUCTEMBI: OTHA
npoBea 2 caenku ¢ npuobLibio $100 B KaXI0M ¥ CTaHAAPTHBIM OTKJIOHEHHEM
$100; npyrast — 1000 coenok ¢ TAKUMU K€ CPEIHUM U CTAHAAPTHBIM OTKJIOHE-
Husmu. [lpu cratucTyeckoii omeHke cucrema, posenmast 1000 coenok, Oy-
IIET TOpa3o «CTATUCTUUECKU 3HAUMMEE», YeM CHCTeMa, MPOBEILIast 2 CACIKHU.

B Mozesnsix MHOXKECTBEHHO JIMHENHOW perpeccuyl Mpu yBEJIMYEHUN KO-
JINYECTBa MapaMeTpoB perpeccuut (bema-eecog) Mo OTHOILUEHUIO K pa3Mepy
BBIOOPKY yBEJIMUMBAETCSI CTEIIEHb BPEAHOM TIOATOHKM M YMEHBIIIAETCS JOCTO-
BEPHOCTb PE3Y/IbTATOB MOIEIU. JpyrumMu c1oBaMH, 4eM BbILIE CTENEHb MO~
TOHKHM TIO[ UCTOPUYECKUE TaHHbIE, TEM CJIOXHEe TOOUTHCS CTaTUCTUYECKOM
3HaYMMOCTU. MCKITIOueHMeM SIBIISIeTCsl Clyyaid, KOraa MOBBILICHUE Pe3yJibTa-
TUBHOCTU MOJIEJY, BBI3BAHHOE MOATOHKOM, KOMIIEHCHPYET IOTEPI0 3HAYMMO-

. CTH TIpn nobGaBIeHUN rmapamMeTpoB. Ol1eHKa CTeTIeHN OXMIaeMOTO CHIKEHUS

KOppeIAIUU IPU UCIT0JIb30BaHUM JAHHBIX BHE BI)I60pKI/I MOXKET IPOU3BOAUTDL-
C4 HalpsAMylo, UCXOId U3 00beMa TaHHBIX M KOJTMYECTBA TmapaMeTpoOB: KOppe-
JIALUA CHUXKAETCA C YBEJIMUYCHUEM YK Clla [TapaMEeTPOB U YBEJIMYUBACTCA C pOC-
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TOM 00beMa JaHHBIX. B 00leM, CyLIECTBYIOT 1OCTOBEPHbIE MaTeMaTUYECK1e
10Ka3aTebCTBa TOTO, YTO BEPOSITHOCTD BPEIHOI MOATOHKY MOBBILIACTCS, €CIIU
KOJIMYECTBO ONTUMU3UPYEMbIX TAPAMETPOB BEJIMKO T10 OTHOILEHUIO K 00beMY
UCTIOJIb3yeMOM BbIOOPKHM naHHbIX. PakTUyecKu, Koraa # (pa3Mep BbIOOPKH)
CTPEMUTCSL K OECKOHEYHOCTH, BEPOSITHOCTb TOTO, YTO IMOJATOHKA [apaMeTpoB
OyzieT HempeaCTaBUTEIbHOM TSl JAaHHOM MOMYJSILAKY, CTPeMUTCs K Hymo. Yem
0oJIblLIEe MapaMeTPOB ONTUMU3UPYETCS, TeM OoJibLiasi TpeOyeTcs: BbIOOPKa J1aH-
HbIX. Ha si3pIKe CTaTUCTMKM 3TO 3BYYMT TakK: ONTUMHU3UpPYeMble MapaMeTpbl
UCTIONB3YIOT JOCTYIIHBIE CTENEHU CBOOOIBI.

Bce 370 BezieT K 3aKJII0YEHUIO, UTO YeM OoJbliie BbIOOpKa, TeM Oosiee Bepo-
SITHOCTb TOrO, YTO Hali/ICHHBIE MTApaMETPbl CUCTEMBI OYIIyT MpeCTaBUTEIbHBIM
OTpaXkeHHEM XapaKTepUCTUK pbIHKA B LieJoM. MaseHbKasi BbIOOpKa, ckopee
BCero, OyIeT HerpeICTaBUTEbHON: €€ KPUBbIE BPsiL JIU OYIyT COOTBETCTBO-
BaTh JI0JITOBPEMEHHBIM, YCTONUMBBIM XapaKTepuCTUKaM pbIiHKa. Jliobast Mo-
JIeJTb, TIOCTPOEHHAS C UCTIO0JIb30BaHUEM MaJIEHbKOI BEIOOPKU, MOXKET ObITh 3(h-
GbexTMBHOI TOJBKO MO YMCTOH caydaitHOCTH. Byner sim moaroHka «1mosesHoii»
WM «BPEIHOIA», BO MHOTOM 3aBUCHUT OT OTPAXEHMUsI B HE CIIy4aifHBIX 1IEHO-
BBIX IBUXKEHUI WK pealbHbIX PHIHOUHBIX MPOLIECCOB, YTO, B CBOIO OYepeab,
3aBUCUT OT MPEACTABUTEBHOCTH BbIOOPKU. CTaTUCTUKA MOJNE3HA, MOCKOJIbKY
MO3BOJISIET MMPUHSTDH B PacyeT NMPH OLIEHKE CUCTEMBbI CTETIEHb MOATOHKHU.

IIpu pabote ¢ HEMPOHHBIMU CETSIMU OMACEHUS] OTHOCUTEJIBHO U3JIUILIHETO
OOYy4YeHUS, WIN eeHeparu3ayuu, COOTBETCTBYIOT ONACEHUSIM OTHOCUTEIbHO
U3TMLIHEH TOATOHKM MO MCTOpUYeCKKe faHHble. Eciu BbIGOpKa 10CTaTOYHO
00bEMUCTA U MPEICTABUTEIIbHA, MOBBIILAETCS BEPOSITHOCTh OTPAKEHUS B Hail-
JIEHHBIX ONTUMAJIbHBIX MapaMeTpax pealbHbIX XapaKTEPUCTUK PBbIHKA, 4TO
MOJIE3HO ISl peabHO# paboThl cucteMbl. Eciu ke BbIOOpKa Maia, MOIesb
MPaKTUYECKU rapaHTUPOBAHHO OyAET HACTPOEHA Ha OCOOEHHOCTH BBIOOPKH,
HO HUKAaK He Ha 0COOEHHOCTU pPbIHKA B 1eJoM. [t HEIPOHHBIX ceTeil ycrex
reHepaln3aly 03Ha4aeT TO Xe, YTO [UId APYIUX CUCTeM, — YCTOWYMBOCTDL B
OyaylIeM U Tak e CUJIbHO 3aBUCUT OT Pa3MepOB BbIOOPKHU, MCIIOIb30BaHHOMI
1151 00ydeHus cetv. Yem Oojibllie BBIOOPKA WM YEM MEHBbILE KOJIUYECTBO Be-
COB CBsI3ell (T.e. MapaMeTpOB), TEM BbIIlIE BEPOSTHOCTh YAAUHOU TeHepain3a-
UK. DTO TakXke MOXHO J0Ka3aTb MaTeMaTUYECKU MyTeM pa30opa HEeCI0X-
HBIX TIPMMEPOB.

Kak u B ciyyae ¢ perpeccueii, nmpu pa3padoTke HEMPOHHOM CeTH MOXHO
MIPOM3BECTH OLIEHKY KOppeKLUK K03 duleHTa Koppesiuu (T.e. oKasare-
J1s1, 00paTHOTO reHepanu3ainu). GakTUYecKu, HeMPOHHAsH CETh TIPEACTABISIET
c000ii cucTeMy ypaBHEHU A MHOXECTBEHHOW PETPECCUU, XOTS U HEJTMHEMHBIX,
1 KOppeJIsILUS BBIXOIHBIX 3HAUEHHI CeTH MOXKET paccMaTpUBaThCsl KaK MHO-
JKECTBEHHBI K03 DULMEHT Koppesiuu. MHOXeCTBeHHAs KOPPEJISLIUS MEX-
Iy BBIXOTHBIMU U 1I€IEBBIMU 3HAYEHUSIMUA MOXET ObITb CKOPPEKTHPOBaHA LIS
MPOTrHO3UPOBaHUSI IIOBEICHMUS CUCTEMBI Ha IAaHHBIX BHE BbIOOPKU. Takast ckop-
PEeKTUPOBaHHAsE MHOXECTBEHHAs! KOPPEJSILIKs JOIKHA MOCTOSTHHO MCIONb30-
BaThCsl U1 ONPE/IeSIEHUs TOTO, siBisieTcs Jiu 3(h(HEeKTUBHOCTh HEMPOHHOI CETH
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CJTy4aifHOM WM OHa BbI3BaHA OOHApPYXXEHUEM peaibHON 3aKOHOMEPHOCTU B
LIEHOBOM TOBeICHUM phiHKa. PopMysia KOppeKnu KoadbduiimeHTa MHOXe-
CTBEHHOI KOppesliuK MpUBeIeHa HUXe:

EC - SQRT (1.0 - ( (N - 1.0) / (N - P) I * (1.0-R*R))

®opmyna npuseneHa B criie si3bika FORTRAN. 3meck SQRT o3HauaeT
KBaJlpaTHbIi KOpeHb; N — KOJIMYECTBO TOYEK JAHHBIX WK (PaKTOB B Ciydyae
HEMpOHHOU ceTn; P — konnuecTBo K03 ULIMEHTOB perpeccun Wwiu (B ciy-
Yyae HePOHHOI ceTu ) BECOB CBsI3€ii; R — HEKOPPEKTHPOBAHHYO MHOXKECTBEH-
HyI0 Koppessitinio; RC — cKOppeKTUPOBAaHHYIO KOppessiuio. XoTs 31a dhop-
MyJla CTPOTO MPUJI0KKMMA TOJIBKO K IMHEITHOI MHOXECTBEHHOI perpeccuu (wis
KOTOpO#, COOCTBEHHO, U pa3pabaTbiBajiach), OHA HETLIOXO PabOTaeT C HEMPOH-
HBIMU CETSIMU M MOXET ObITb MCIOJIb30BaHAa JUIS TOTO, YTOObI OLIEHUTb, KaKasi
4acTb 3(h(HEeKTUBHOCTU CUCTEMBI 0OYCIIOBJIEHA «BPEHO» MOITOHKOM Ha aH-
HOM oOpasiie. DTa (hopMyna OMUCHIBAET CBSA3b MEXIY pa3MEepOM BBIOOPKH,
KOJIMYECTBOM MapaMeTpoB U CHUXeHUEM 3 deKTUBHOCTH pe3ybTaToB. Cra-
TUCTMYECKAs! KOPPEKLIMsl, pacCUMThIBaeMasi 10 JaHHOU (opmyie, Oyner uc-
10J1b30BaHA B [JIaBE O BXOZIaX CUCTEM HA HEMPOHHBIX CETSIX.

PASBMEP BblIBOPKU WU PEMNPE3SEHTATUBHOCTb

XOoTs U3 CTAaTUCTUUECKUX COOOPaXKeHUI pa3paboTUMKY CIIeIyeT UCKATh caMble
6oJ1bLLIME U3 BO3MOXHBIX BBIOOPKH JaHHBIX, TIPU padoTe ¢ prHaHCOBBIMU PbIH-
KaMKi MEXIy Pa3MepoM M MPeACTaBUTEIBbHOCTbIO 00pa3slia CYLIECTBYIOT He-
OHO3HAYHBIE CBSI3U. Bosbline BHIOOPKYM O3HAYAIOT, YTO AaHHBIC yXOMIST Ha-
3a/1, B TAKKE MEPUO/IbI BpEMEHH, KOTa PhIHOK ObLT (DyHIAMEHTAIbHO MHBIM —
BcrioMHute S&P 500 B 1983 r.! D10 03HauaeT, 4To B HEKOTOPBIX CIIydasix 60Jb-
1M 0Opasel] JAaHHBIX MOXET OBbITh MEHEE MPEICTABUTEIbHBIM WM BKJIIOYATh
CMeCh 13 HECKOJIbKMX PAa3IMUHbIX MOMYJIsLuii faHHbIX! CIieI0BaTeIbHO, Heb3sl
3a0bIBaTh, YTO XOTS 11€JIb — MAaKCUMAJIbHBIN pa3Mep BbIOOPKH, CTOJb Xe BaX-
HO, YTOOBI JaHHBIE OTOOpaKau TOT PHIHOK, KOTOPbI cUCTEMa I0KHA TPo-
THO3MPOBaTh.

CTATUCTUHECKAS OLLEHKA CUCTEMDbI

Pazo6paBiirck ¢ HEKOTOPHIMUA OCHOBHBIMU MOJIOXEHUSIMU, PACCMOTPHM TIPH-
MEHEHME CTAaTUCTHKU MPU pa3paboTKe M OLIEHKE TOPrOBBIX cUCTeM. [Tpume-
PBI, IPUBEICHHBIE HUXE, OCHOBAaHbI Ha CUCTEME, KOTOpasi Oblla ONTUMU3HU-
poBaHa Ha HEKOTOPO# BBHIOOPKE JaHHBIX M 3aT€M TECTMPOBAJIACh BHE Tpejie-
J10B BbIOOPKM. OlieHKa Ha JaHHBIX BHE IPEIeIOB BHIOOPKU OYIET paccMOT-
peHa Tepejl OLIEHKOM Ha OCHOBE BBIOOPKM, TTOCKOJIBKY €€ CTaTMCTUYECKUit
aHaJIM3 TIpolle (M aHAJIOTMYEH aHAJIM3Yy HEONITUMU3UPOBAHHON CUCTEMBI), B
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HEM HE TpCﬁleTCS{ IMOINpaBKMW Ha ONTUMM3ALMIO WM MHOXKECTBEHHBIEC TE€C-
Thl. CUcTeMa TIpeicTaBIisieT OO0 Moes b TOProBiu uHaekcoM S&P 500, oc-
HOBaHHYIO Ha JIyHHOM LIMKJIe, M Obula onybinkoBaHa Hamu paHee (Katz,
McCormick, utonb 1997). Kon ans cucremsl B hopmare TradeStation mpuBe-
JIEH HUXKE:

DefineDLLFunc:“SCSIWA.DLL”, LONG, “SA_MoonPhaseDate” , LONG, LONG;
Trouts: 110y

Vars: FullMoonDate{0) , NewMoonDate (0}, Trend(0);

( OyHKIMS BOBBpalaeT NATy Crefyomeil TONHON WM HOBOW TyHH }
FullMoonDate = SA_MconPhaseDate (Date [5], 2) ;
NewMoonDate = SA_MoonPhaseDate (Date[5], 0);

valuel = 0;
If (Date < FullMoonDate) And (Date Tomorrow >= FullMoonDate)
Then Valuel = 1; (IloJHast myHa CETONHS BeYEpPOM MM 3aBTPA)

value2 = 0;
If (Date < NewMoonDate) And (Date Tomorrow >= NewMoonDate)
Then Value2 = 1; (HoBas fyHa CETOIHS BEYEpOM WM 3aBTPa}

If valuel[rl] > 0 Then Buy At Market;
If Value2[Ll] > 0 Then Sell At Market;

Mpumep 1: OueHka TecTa BHe NpPenesioB BbiOGOPKU

OlieHKa ONTUMKU3UPOBAHHON CHCTEMbI Ha TAHHBIX, B3SITBHIX BHE TTPE/ICIIOB BbI-
60pKVl W HU pa3y HE MCITIOJIb30BAHHBIX ITPU ONTUMU3ALIMN, aHAJIOTMYHA OLICH-
K€ HEONTUMU3UPOBAHHOI cucTeMbl. B 000MX cityyasix MpOBOAUTCS OMH TECT
0e3 MonCTPOoiKY apaMeTpoB. B Tabi. 4-1 mokazaHo MpUMEHEHUE CTATUCTUKYU
JUISL OLIEHKM HEONTHMMU3UPOBAHHOU crcTeMbl. TaM MpUBEIEHBI Pe3yIbTaThl
ITPOBEPKHU Ha JIAHHBIX BHE ITPEJICTIOB Bbl60pKl/l COBMECTHO C pAIOM CTaTUCTHU-
yeckMx rnokaszateseil. [lToMHUTe, 4TO B 3TOM TeCTe MCMOJIb30BAHbI «CBEXUE
TaHHBIE», KOTOPbIE HE MMPUMEHSUIMCh KaK OCHOBA TSI HACTPOWKM IMapamMeTpoB
CHCTEMBI.

TTapameTpsl TOProBoii Moziesu yxe Obutn onpeneneHbl. O0pasel] JaHHBIX
IUIA OLIEHKM BHE TIpeaesioB BHIOOPKM OXBaThbiBaeT mepuon ¢ 1.01.1995 r. mo
1.01.1997 r.; Monenb TecTMpOBajach Ha THUX JAAHHBIX U COBepllala CMOJEIU-
poBaHHbIe caeiku. Bbuio rnposeneHo 47 cuesok. DToT Habop CHENIOK MOXHO
CYMTaTh BBIOOPKOM CHEJIOK, T.€. YacThlO MOMYJSIIUM CMOJIEIMPOBAHHBIX CIE-
JIOK, KOTOPBIE CHCTEMa COBEPIIMIIA Obl IO TaHHBIM IIPABUJIaM B MPOILIOM WU
OymymieM. 31ech BO3HUKAET BOMPOC IO TIOBOJY OLIEHKM TTOKAa3aTelisl CpeHei
MPpUObUIM B CIEJIKE — MOIJIO JIM JaHHOE 3HAYeHUEe ObITb JOCTUTHYTO 3a CUET
yuctoi ciyvyaiiHocth? YToObl HAWTHM OTBET, MOTPEOYETCs CTaTUCTUYECKast
OLIEHKA CUCTEMBI.

YroObl HaUaTh OLIEHKY CUCTEMbI, Ul Hayajla Hy>KHO paccuMTaTh cpeHee
B BbIOOpKE U151 1 cenok. CpenHee 31ech OyIeT MPOCTo CyMMO# mpuoObLieii/
yOBITKOB, IMOJIEJIEHHOI Ha n (B 1aHHOM ciydae 47). Cpentee cocraBuio $974,47
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Tabauua 4—1. Coenxu éne 6vi60pKu dannvix S& P 500, ucnoavzosanmvie ons
Mecmuposanusi Mooeau Ha AYHHOM UuKAe

Aara Barta MpuG: C i1 aHanua cpepHe Npubbiu/yGbimka
BXoAa BbIXOAA YObITOK
950207 950221 650 88825
950221 950223 -2500 86325 Paamep BbiGOpky 47.0000
950309 950323 6025 92350 CpenHee 3HaueHne BbIGOPKN 974.4681
950323 950324 -2500 89850 CraHpapTHOe OTKIIOHEHWE BbIGOPKMN 6091.1029
950407 950419 -2500 87350 Oxwupaemoe CO cpepHero 888.4787
950421 950424  -2500 84850
950509 950518 -2500 82350 T-kputepuii (P/L>0) 1.0968
950523 950524 -2500 79850 BeposTHOCTb (3HAYMMOCTb) 0.1392
950606 950609 -2500 77350

950620 950622  -2500 74850 AsTokoppensuus, cagur=1 0.2120
950704 950719 4400 79250 T-kputepunin 1.4391
950719 950725 -2500 76750 BeposATHOCTL (3HA4MMOCTb) 0.1572
950803 950818 2575 79325

950818 950901 25 79350 MpuBbIbHBIX CAENOK 16.0000
950901 950918 10475 89825 TMPOLEHT NPUGLINBHBIX CAENOK 0.3404
950918 950929 -2500 87325 BepxHsisi 99%-Has rpaHuLa 0.5319
951002 951003 -2500 84825 HuxHss 99%-Has rpaHula 0.1702
951017 951018 -2550 82275

951031 951114 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. CraHmapTHoe OTKJIOHeHHe (M3MEHUYMBOCT [ToKa3atesiei npuobLieii/
YOBITKOB) PACCYMTBIBAETCS TIOCJIE ITOrO BHIYMTAHMEM CPEIHErO M3 KAXIOTO
pe3ynbTaTa, 4to naet 47 (1) orkioHeHuit. Kaxaoe 3 3HaueHUI OTKIOHEHUSI
BO3BOJIMTCsA B KBaJparT, BCE KBaJpaTbl CKJIAAbIBAIOTCA, CyMMa KBaJIpaToB J€-
nuTcst Ha n— 1 (B IaHHOM cilydae 46), KBaJpaTHbIA KOPeHb OT pe3yJibTaTa u
Oyner cmandapmubim omkAoHeHUem evlbopku. Ha OCHOBe CTaHIapTHOTO OT-
KJIOHEHUSI BBIOOPKU BEIYUCIISIETCSI 0MCUOAeMOe CIMAHOAPMHOe OMKAOHEHUEe NPU -
Oblau 6 clenke: CTAaHIAPTHOE OTKJIIOHEHUE (B JaHHOM ciydyae $6091,10) nemr-
Cs1 Ha KBaJIpaTHbI KOPEeHb U3 n. B HallleM ciydyae OXuIaeMoe CTaHIapTHOE
OTKJIOHEHME cocTaBiser $888,48.

YTOoObI OIpeAeIUTh BEPOSTHOCTD CAYYailHOTO MPOMCXOXIEHUS Hab/tona-
eMOi NpUOBLIM, MPOBOAMTCS MPOCTasi MpoBepka no Kputepuio CThioaeHTa.
TTockobKy MPUOBUTBHOCTH BHIOOPKK CPABHUBAECTCS C HYJIEBOI MPUOBLTBHOC-
TBIO, M3 CPEIHETO, BBIYMCICHHOTO BBIIE, BEIYUTACTCS HOMb, M PE3Y/IbTAT Jie-
JINTCA HAa CTaHAAPTHOE OTKJIOHCHUE BblGOpKl/l JUIA TOJIYYEHUS 3HAYCHU A KPpU-
Tepus f, B J1aHHOM ciydae — 1,0968. B KOHILie KOHILIOB OLIEHMBAETCSI BEPOSIT-
HOCTb TOJIy4EeHUsI CTOJIb OOJIBIIOTO # [0 YUCTOM CiiydailHOCTH. [Ijist aTOrO0 pac-
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Pucynok 4-1. QYHKLIHFI M TJIOTHOCTb pacnpejie/ieHusl BEPOSITHOCTENH AASL CIIEJIOK B mpejaeiax
BbIOOPKHU.

CUUTBIBACTCS yHKUUA pacnpedenenus t 1T JAHHBIX TIOKa3aTeseil ¢ Koauye-
CTBOM CTeTeHe CBOOOIbI, paBHBIM n— 1 (1u 46).

IMporpamma pabotel ¢ Tabnuiamu Microsoft Excel umeer dyHKIIMIO BbI-
YHCJICHsI BEPOSITHOCTE! Ha OCHOBE t-pacupepeaenust. B coopHuke « Numerical
Recipes in C» nipuBeeHbl HETIOMHbIE OeTa-(hYHKLIMH, TTPU MOMOLIM KOTOPBIX
OUEeHb JIETKO PACCUMTHIBATH BEPOSITHOCTH, OCHOBAHHbIE Ha Pa3JIMUHBIX KPUTE-
pusix pacnpeneiienusi, Bkiaovast kpurepuit Ctoionenta. @yHKims pacmpese-
snenust CTblofIeHTa JaeT MoKa3aTes BEPOSITHOCTU CIIYYaifHOTO TIPOMCXOX/Ie-
HMSI pe3yJbTaToB cucTeMbl. [T0CKOJIbKY B JAHHOM CiTydae 3TOT IoKazaTeb ObLT
MaJl, BpsiI JIM MPUUUHOM 3(h(PeKTUBHOCTU CUCTEMBbI OblIa IMOATOHKA IO, CITy-
YaiiHble XapaKTePUCTUKK BEIOOPKU. YeM MEHBIIIE STOT MOKAa3aTelb, TEM MEHb-
1116 BEPOSITHOCTB TOTO, YTO 3(hPEeKTUBHOCTL CUCTEMBI OOYCIIOBJIEHA CITyYaeM.
B naHHOM citydae rokasatelib 0buT paBeH 0,1392, T.e. Ipy UCIIBITAHUHN Ha He3a-
BUCHUMBIX JTaHHBIX Hea(hdEKTUBHAsI CUCTeMa [ToKa3asa Obl CTOJIb K€ BBICOKYIO,
KakK U B TeCTe, MPUOBLIb TOJIBKO B 14% CITyyaes.

Xotst mpoBepka 1o kputepuio CThIOAEHTA B 3TOM CJIy4ae PacCYMTHIBAIACH
IUTS TPUOBLIEHT/YOBITKOB, OHa MOIJIa OBITH C PABHBIM YCIIEXOM IIPUMEHEeHa, Ha-
NpUMeD, K BEIOOPKE JHEBHBIX TPUOBLIEii. [IHEBHbIE MPUOBUTA UMEHHO TaK KC-
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MOJIb30BAIMCH B TECTaX, OMMCAHHBIX B MOCIEAYIOIINX ITaBax. PakTHUecKu, Co-
OTHOILIEHUE PUCKA/TIPUOBLIN, BBIPAXKEHHOE B MPOLIEHTAX FOIOBbIX, YITOMUHA-
eMoe BO MHOIMX TabJMLax U MpuMepax MpeicTaBisieT co0oi t-CTaTUCTUKY
JTHEBHBIX MPUOBLIEH.

Kpome Toro, oLieHUBANICSI dosepumenbHblii UHMeEPEas BEPOSTHOCTH BBIMT-
poiiHou caenku. K npumepy, us 47 cnenok 6bUI0 16 BHIMTPBILIEH, T.€. TIPO-
LIEHT NMPUOBUTLHBIX caesoK ObLT paBeH 0,3404. [Tpu momoly ocoboii 06paTHOI
(byHKIIMY GMHOMUHAILHOTO pACTIpeie/IeHHUSI Mbl PACCYMTAIN BEPXHUI M HIX-
Huit 99%-Hble Tipesesbl. BeposiTHOCTD TOTO, YTO MPOLIEHT MPUOBUTLHBIX CAETOK
CHCTEMBI B 1IEJIOM cocTaBuT OT 0,1702 o 0,5319 cocrasnsier 99%. B Excel st
BBIUMCIICHUS JJOBEPUTEIBHBIX WHTEPBAJIOB MOXHO MCITOJIb30BaTh (DYHKIIMIO
CRITBINOM.

PaznuyHble cTaTUCTUYECKUE MOKA3aTeIU U BEPOSTHOCTH, OTMMCAHHBIC
BBIILLIE, TOJKHBI MPEAOCTABUTD Pa3pabOTUMKY CUCTEMbI BAXXHYIO MHGbOpMALIMIO
0 TOBEJCHUM TOPrOBOM MOJEIU B Clydae, €CJIM COOTBETCTBYIOT PEalbHOCTU
MPEATNOIOXKEHNUSI O HOPMATBHOM paclpeieIeHUN U He3aBUCUMOCTH JaHHBIX B
BbIOOpKe. Bripouewm, yaiiie BCero 3akjiiOueHusi, OCHOBAHHbIE Ha MPOBEPKE IO
kputepuio CTbIOAEHTa U APYrMX CTaTUCTUYECKUX MOKA3aTessiX, HapyllaioT-
Cs1; PIHOYHBIE JJAHHbIE 3aMETHO OTKJIOHSIIOTCSI OT HOPMaJIbHOTO pacrpeesie-
HUSL, ¥ CIEJIKU OKa3bIBAlOTCS 3aBUCUMBIMU IPYT OT Apyra. Kpome Toro, BbIGOp-
Ka JAHHBIX MOXET OBbITh HEMpPeACTaBUTEIbHOM. O3HAYAET JIM 3TO, UTO BCE BbI-
LLIEONMCAaHHOE He uMeeT cMbiciaa? PaccMOTpUM MpUMepBhI.

Ymo, ecau pacnpedeaenue ne coomeemcmeyem nopmaavromy ? Ilpu npo-
BeJIeHUH TIPOBEPKM 1O KpuTepuio CThIOIEHTA UCXOMAT U3 MPEAMOIOKEHUSI,
YTO JIaHHbIE COOTBETCTBYIOT HOpPMaJIbHOMY pacripeseiieHuio. B peanbHOCTH
pacrpezieieHye mokasartesieii IpuobLIeil U YOBITKOB TOPTOBOI CHCTEMBI TAKMM
He ObIBaeT, 0COOEHHO MPY HAJIMYMU 3aILUTHBIX OCTAHOBOK U 1IEJIEBBIX TPUOBI-
JIel, KaK moka3aHo Ha puc. 4-1. [Ieso B ToM, YTO IpUOBUTH BHIIIIE, YEM 1IesIeBast,
BO3HMKaeT penko. PakTuuecKu OOJBIIMHCTBO MPUOBLTBHBIX CAEIOK OymyT
MMEThb IPUOBLTH, 61M3KYIO K 11eneBoit. C Apyroil CTOPOHEI, Koe-KaKue CIEIKN
3aKPOIOTCSI C YOBITKOM, COOTBETCTBYIOLIMM YPOBHIO 3alLIUTHON OCTAaHOBKH, a
MeXIy HUMK OyIyT pa30pOCaHbl Ipyrue CAEIKHU, ¢ IPUOBbUIBIO, 3aBUCSIIIIEH OT
METOJMKY Brxoaa. CJIeI0BaTENIbHO, 3TO OYIET COBCEM HETOXO0Xe Ha KOJOKO-
JI000pa3HyI0 KPUBYIO, KOTOPasi OMMChIBAET HOpMaJIbHOE pacrpenesieHne. DTo
COCTaBJISIET HApYLLIEHKE MPaBUJl, JIEKaLUX B OCHOBE ITPOBEPKU 110 KPUTEPUIO
CroiofieHTa. BripodeM, B JaHHOM CIydae CriacaeT Tak Ha3blBaeMasl YyeHmpaib-
Has npedenvbHas meopema: ¢ pOCTOM YMCIIa TOUEK JAHHBIX B BHIOOPKE pacripe-
NiesieHre cTpeMuTcs K HopmanbHoMy. Ecim pa3mep Bbibopku coctaBut 10, To
OIIMOKM OyIyT HEOOJIBIIMMU; €T Ke uX OyneT 20 — 30, oImoKu OyIyT UMETh
ncye3arolie Majioe 3HaYeHNe JUTsI CTAaTUCTUIECKUX 3aKkmodeHnii. CrnenoBareib-
HO, MHOTHME BUJIbl CTATUCTUYECKOTO aHAJIM3a MOXKHO C YBEPEHHOCTbBIO ITPUMeE-
HSATh TIPY aJIEKBATHOM pa3Mepe BbIOOPKH, HApUMep 1pu # = 47 U Bbillle, He
oracasich 3a J0OCTOBEPHOCTb 3aKJIIOYEHMIA.
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Ymo, ecau cywecmeyem cepuiinas 3asucumocms? boiee cepbe3HbIM Ha-
pYLIEHUEM, CIIOCOOHBIM C/IeIaTh HETTPAaBOMOYHBIM BBILIEONTMCAHHOE MPUMeE-
HEHUE MPOBEPKU MO KpUTepuio CTHIOAEHTA, SIBISIETCS CepuliHas 3aeuci-
Mocme — CIydaii, Kora JaHHbIe B BBIOOPKE HE SIBJISIIOTCS HE3aBUCUMBIMMU JIPYT
ot apyra. CriesiKy CoBepILAIOTCsl B BULIE 8peMeHH020 pada. Tlocnenosaresb-
HOCTB CIIEJIOK, COBEPILIEHHBIX B TEUEHNE HEKOTOPOTO MEePHOfia BpeMEHH, Hellb3sl
Ha3BaTh CIy4aifHON BEIOOPKON — MOAIMHHO CiTydaiiHasi BBIOOpKa COCTOs1Ia Obl,
HarpuMmep, u3 100 caenok, BHIOpaHHBIX CIyJaitHBIM 00pa3oM M3 BCeil Momyssi-
LMY TAHHBIX — OT HavaJia ppIHKa (Hanpumep, 1983 . wist S&P 500) no otnaneH-
Horo Oymymiero. Takast BBIOOpKa He TOJNBKO OblTa ObI 3allMIlieHa OT CEPUITHOM
3aBUCUMOCTH, HO M SIBJISUIACh Obl GoJiee MpPeaCTaBUTENbHOIM IS TTOMYJISILIU.
OmHako Mpu pa3pabdoTKe TOPTOBBIX CHCTEM BBIOOPKA CIETOK OOBIYHO MPOU3-
BOJMTCSI HA OTPAHMYEHHOM BPEMEHHOM OTpE3KE; CJIE0BATENbHO, MOXET Ha-
OJTI0IaThCS KOPPEISALIUS KXol CHENKU ¢ COCETHUMU, YTO CIENaeT JaHHbIe
3aBUCUMBIMHU.

IMpakTryeckuii 3HdexT ITOro SIBAEHUSI COCTOUT B yMeHbUleHUU PA3MEPOB
BbIOOPKU. Eciu MexXy TaHHBIMU CYILIECTBYET CEpUitHash 3aBUCUMOCTb, TO, Jie-
Jlasg CTaTUCTMYECKUE BBIBOMIBI, CIIEAYET CUMTATh, YTO BBIOOPKA B [1Ba WJIU B Ye-
TBIPE Pa3a MEHBbILIE PEAbHOTO KOJIMYECTBA TOUEK JaHHBIX. BnobaBok ompene-
JIUTh JI0CTOBEPHBIM 00pa30oM CTENEHb 3aBUCHMMOCTH JAaHHBIX HEBO3MOXHO,
MOXHO TOJIbKO CHeaTh IPyOyl0 OLIEHKY — HarpuMep, PacCuuTaB cepuiiHyio
Koppeaayuro TOUKW JAHHBIX C MPEIIEeCTBYIOIENH W MpeblIyIieil TouKaMu.
PaccunTbiBaeTcsi Koppensiusi MpuobUIN/YObITKA COENKY ¢ U TPUOBLTN/YObIT-
kacuenoki + 1 ut— 1. B 1aHHOM citydae cepuiiHasi KOppeasiLUs cOCTaBuIa
0,2120. D10 HEMHOTO, HO MPEANOYTUTEBHBIM ObUIO ObI MEHbBILICE 3HAYCHHE.
MOXHO TaKXXe pacCUMTaTh CBSA3aHHBIN t-KPUTEPHii VTSI CTATUCTUYECKON 3Ha-
YUMOCTHU 3HaY€HUsl KOppeasiluu. B MTaHHOM ciiyyae BBISICHSIETCS, UTO €CiU
Obl B TOMYJISILIMK JEHCTBUTENIBHO HE ObLIO CEPbE3HOM 3aBUCUMOCTH, TO TAaKO
YPOBEHb KOPPEJISINK Habonancs: Obl TOMBKO B 16% TeCTOB.

CepuitHast 3aBUCUMOCTb — Cepbe3Hast pobieMa. Ecan oHa BbICOKa, TO 15t
06OpBOBI C Hel HAZI0 CUYMTATh BEIOOPKY MEHBIIIel, YeM OHa eCTh Ha CaMOM JIeJie.
Jlpyroit BapuaHT — BbIOPATh CITyyaifHbIM 0OPa30M JaHHBIE ISl TECTUPOBAHUS
M3 Pa3IMYHBIX YYACTKOB 32 JUTUTEBHBIN MEPHOJ BpeMEHHU. DTO TaKKe MOBbI-
CHT IPeJCTaBUTENbHOCTb BBIOOPKM B OTHOLIEHUM BCEMl MOMYJISILIUU.

Ymo, ecau usmenumcs pvinok 2 T1py pa3paboTKe TOPrOBBIX CUCTEM BO3MOXKHO
HapyLlIEHUE TPEThEro MOJIOXKEHUS t-KPUTEPUs, U €r0 HEBO3MOXHO Mpeayra-
NaTh WIK KOMIEHCUPOBaTh. [IprunHa 3TOro HapylleHUs: B TOM, YTO TMOIMYJIsi-
LUsl, U3 KOTOPO#l B3ST 00pa3el JaHHBIX ISl TECTUPOBAHUS WM Pa3paboOTKH,
MOXET OT/IMYAThCS OT MOMYJSILMK, JTaHHBIE U3 KOTOPOU OYAyT MCMOJIb30BaTh-
cs1 B OyIyILMX clieKaX. PhIHOK MOXET MOABEPraThesl CTPYKTYPHBIM WM MHBIM
uzMeHeHusiM. Kak rosopusiock, nomnysisitust aaHHbIX S&P 500 1o 1983 r. npuH-
LUMUATBHO OTIMYAETCS OT MOCTEYIOLIMX JaHHbIX, KOTIa Hayauach TOPrOBIIs
onuuoHaMu 1 (uiouepcamu. [1ogoOHBIE COOBITHSI MOTYT Pa3pyLIUTh JI000i

FNABA 4  CTATUCTUKA ,\‘VL B1

METOJ OLIeHKH crcTeMbl. Kak 6bI HM MPOBOIMIOCH TECTHPOBAHUE, PH U3Me-
HEHUM PBIHKA [0 Hayajla peabHOi TOPTOBIM OKaXeTcsl, YTO CUCTeMa paspa-
0aTbIBazach M TECTMPOBAJAaCh Ha OMHOM PbIHKE, a paboTaTh OyAeT Ha APYTOM.
EctectBeHHO, Mozeb pa3BajMBaeTcs Ha yacTH. Jlaxke camas Jydiuast Moaeb
OyzieT YHMUTOXEeHa U3MEHEHUEM PbIHKA.

Tem He MeHee OOMBLIMHCTBO PIHKOB MOCTOSIHHO MeHsitoTcsl. HecMotpst Ha
9TOT CypOBBIi (HaKT, UCMONB30BAaHUE CTATUCTUKK B OLIEHKE CHCTEMbl OCTAeTCsI
TIPUHLIMITUAIBHO BAXHBIM, TOCKOJIBKY €CJIM PBIHOK HE U3MEHUTCS BCKOpE Toce
Hayajia paboTbl CUCTEMbI HAM K€ U3MEHEHUS PbIHKA HEJIOCTATOYHbI, YTOOBI OKa-
3aTh INIyOOKOE BJIMSIHUE, TO CTATUCTUYECKM BO3MOXKHO MPOM3BECTH JOCTATOYHO
JIOCTOBEPHYIO OLIEHKY OXXMIAeMbIX BEPOSITHOCTEI U MPUObLIEH CUCTEMBI.

Mpumep 2: OueHKka TECTOB Ha AaHHbLIX B Npeaesnax BblIOopKu

Kaxum 06pa3oM MOXKHO OLIEHMBATh CUCTEMY, KOTOpast MOBEPrajach MOATOH-
Ke TapaMeTpoB (T.e. ONTUMHU3AIMK) TI0 HEKOTOPOIi BEIOOpKe MaHHBIX? Tpeii-
NIepbl YACTO ONTUMU3UPYIOT CUCTEMBI TS YIyJILEHUs! Pe3yabTaToB. B naHHOM
acreKTe MpUMEHEeHHe CTaTUCTUKU OCOOEHHO BaXHO, MOCKOJIBbKY MO3BOJISIET
aHAJIM3MPOBATh PE3Y/IbTAaThl, KOMIIEHCUPYS 3TUM OOJIbIIOE KOJIUYECTBO TEC-
TOBBIX MPOTOHOB BO BpeMst ONTUMM3ALIMK. B Tabi. 4-2 mprBeneHbI MOKa3aTenn
MpUOBbLTN/YOBITKA M pa3lMyHble CTATUCTUYECKUE MOKa3aTeu [UIsl TECTOB B
Tpenenax BHIOOPKM (T.e. Ha JAHHBIX, MCTOJIb30BABIINXCS U1 ONTUMU3ALIIK
cuctembl). Cucrema roaseprajach ONTUMU3ALMU Ha JaHHBIX 3a MEPUOJ C
1.01.1990 . 1o 1.02.1995 .

BoJibluast yacTb CTATUCTMKY B TaOJ. 4-2 UAEHTUYHA MIOKA3aTeNsIMU Taol. 4-1
u3 puMepa 1. JloGaBieHbI 1Ba TOMOIHUTEBHBIX TToKa3aTesnst — «KonnuecTso
TECTOB ONTUMU3ALUM» 1 «CKOPPEKTMPOBAHO 110 ONTUMHU3ALMU». [1epBblit rmo-
KazaTesib — MPOCTO KOJMYECTBO PA3TMYHBIX KOMOWHALIMII MapaMeTpoB, T.C.
YUCJIO UCTIBITAHUIT CUCTEMBI 110 BBIOOPKE NAHHBIX C Pa3IMYHBIMU MapamMeTpa-
MU. TTocKOMIbKY TEpBBIii TapaMeTp CUCTEMbI Ha IyHHOM 1IMKJie, L1, IpMHUMAI
3HayeHus1 oT 1 1o 20 ¢ maroM B 1, 66U10 MpoBeneHo 20 TeCTOB U COOTBETCTBEH-
HO monmydeHo 20 3HaYeHUH t-KpUTepHusl.

KommuecTBo TeCTOB, UCTIOIBb30BaHHBIX /U1 KOPPEKIIMK BEPOSITHOCTH (3HA-
YUMOCTH) 10 JIyYlleMy TOKA3aTesio t-KPUTEPUsi, OMPENeNseTcs CeAYIOIUM
obpa3oM: OT | OTHMMAeTCsl CTaTUCTUYECKAasl 3HAUMMOCTB JIyYILEero TecTa, pe-
3yJIbTaT BO3BOJAMTCS B CTETEHb /M (T /M — YUCIO MPOTOHOK TECTOB). 3aTeM
9TOT Pe3y/IbTaT BBIUMTAETCS] U3 EAMHULBL. DTO MOKA3BIBAET BEPOSITHOCTb 00-
HapyxXeHus B m TecTax (B JaHHOM ciydae m = 20) 1o KpaiiHeil Mepe OIHOTo
3HAYEHMSI t-KpUTEPHUs, KAK MUHUMYM HE YCTYIAIOLIEro IeHCTBUTENILHO O0Ha-
PYXEHHOMY B JaHHOM pellieHnu. HekoppekTHpoBaHHas BEPOSITHOCT Clydaii-
HOTO TIPOMCXOXKICHUSI Pe3yJIbTATOB COCTABIsIeT MeHee 2% — BecbMa BIleyar-
JISIOLIMI ToKa3aTesb. [locne KoppeKiry o MHOXECTBEHHBIM TecTaM (OITH-
MU3aLM1) KapTHHA B KOPHE MeHsieTcs. PesynbraThl ¢ Takoil MpuOBUIBHOCTBIO
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Tabauua 4—2. Coeaku na evibopie dannvix S& P 500, ucnoavsoeannoil 0as mecmu-
POBAHUSA MOOeAU HA NYHHOM UUKAe

Darta BDara Mpu6bn,/  Kanutan C W aHanu3 n yObITKa

BXopAa BbIXOAA YGbITOK

900417 900501 5750 5750

900501 900516 11700 17450 Pa3mep BbIGOPKY 118.0000
900516 900522 -2500 14950 CpepHee 3HaueHue BbIGOPKM 740.9664
900531 900615 150 15100 CraHnapTHoe OTK/IOHEHNe BbIGOPKM 3811.3550
900615 900702 2300 17400 Oxupaemoe CO cpepHero 350.8637
900702 900716 4550 21950

900716 900731 6675 28625 T-kputepuia (P/L>0) 2.1118
900731 900802 -2500 26125 BeposATHOCTL (3HA4MMOCTb) 0.0184
900814 900828 9500 35625 Konun4ecTtso TeCTOB onTuMm3aummn 20.0000
900828 900911 575 36200 CKOPPEKTUPOBAHO MO ONTUMU3aLMK 0.3104
900911 900926 7225 43425

900926 900926 -2500 40925 Koppensiuus cepum (oTcTaBaHue=1) 0.0479
901010 901019 -2875 38050 CBA3aHHbIA t-kpUTEPUIA 0.5139
901026 901029 -2500 35550 BeposTHOCTbL (3HAYMMOCTB) 0.6083
901109 901112 -2700 32850

901126 901211 8125 40975 MpuBbiIbHBIX CAeNoK 58.0000
901211 901225 -875 40100 MPOLEHT NPUOLIBbHBIX CAENOK 0.4915
901225 910102 -2500 37600 BepxHsin 99%-Has rpaHuua 0.6102
910108 910109 -2500 35100 HuxHsis 99%-Has rpaHiua 0.3729
910122 910206 9850 44950 (TpaHuLpl He CKOPPEKTUPOBaHLI N0 OMTUMM3ALIN)
910206 910206  -2500 42450

910221 910308 4550 47000

910308 910322 5250 52250

910322 910409 5600 57850

910409 910416 -2500 55350

910423 910425  -2500 52850

910507 910521 3800 56650

CHCTEMBI MOIJIU OBITh JOCTUTHYTHI YUCTO ClydaiiHo B 31% cityuaes! Bripouem,
Bce He Tak Iuioxo. Hacrpoiika Gbuta KpailHe KOHCEPBATUBHOW U MCXOAMIIA U3
MOJTHOW HEe3aBUCUMOCTH TECTOB APYT OT apyra. Ha camoMm ke jiesie Mexiy Tec-
TamM# OyZIeT WATH 3HAYMTENIbHAsi CepUitHAsi KOPPEJSILUsI, MOCKOIbKY B OOJb-
LIMHCTBE TPAIULIMOHHBIX CICTEM HEOOJIbLINE U3MEHEHHS TapaMeTPOB BbI3bI-
BAalOT HEOOJIbIIIE U3MEHEHUST PE3YJIbTATOB. DTO B TOYHOCTH HAITOMUHAET Ce-
PUITHYIO 3aBUCUMOCTb B BBIOOPKAX JaHHBIX: 3(D(EeKTUBHbII pa3Mep CHUXAET-
cs1, ecnu cHuUXaercs 3G (eKTUBHOE KOJIMYECTBO MPOBEICHHBIX TecToB. [lo-
CKOJIBKY MHOTHE M3 TE€CTOB KOPPEJIMPYIOT APYTr C ApyroM, 20 MpoBeleHHBIX
COOTBETCTBYIOT 5—10 «peajbHbIM» HE3aBUCUMBIM TeCTaM. YUWTbIBasl Cepuii-
HYIO 3aBUCUMOCTb MEXJy TECTaMH, BEPOSITHOCTh C MOIMPABKOI Ha ONTUMM3a-
uuio coctaBut okosno 0,15, a ve 0,3104. [TockonbKy prpoaa 1 TOYHAsT BETUUM-
Ha CEepUIHON 3aBUCMMOCTH TECTOB HEM3BECTHBI, MEHEEe KOHCEPBATUBHOE 3aK-
JII0YeHKE 00 ONTUMU3AIMY He MOXKET ObITh PACCYUTAHO HATIPSIMYIO, a TOJIBKO
MOXET ObITh IPUMEPHO OLICHEHO,

B HEKOTOPBIX Ciydasix, HalpruMep B MOZIEISIX MHOXKECTBEHHO perpeccumu,
CYIIECTBYIOT TOYHbIE MaTemMaTudeckue GopMyJibl Uil pacyera CTaTUCTUYEC-
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KMX TapaMeTPOB C YY4ETOM TPOLIECCA TIOATOHKK (ONTUMMU3ALIUK), YTO [ejIaeT
M3JIMIIHUMM TTOTIPABKY HA ONITUMHU3ALUIO.

TpakToBKa CTaTUCTUYECKUX NOKa3aTenen

B npumepe | mpeacraBieH TECT € MPOBEPKO CUCTEMBI, B IPUMEPE 2 — OMTH-
MM3alMs Ha JAaHHBIX U3 BBIOOPKU. [1pu 00CyXneHn pe3ysibTaTOB Mbl BO3Bpa-
11aeMcsi K €CTECTBEHHOMY IOPSIIKY IPOBE/ICHHSI TECTOB, T.€. CHayajla ONTUMU-
3alMsi, a OTOM MPOBEPKa.

Pesyaemamu  onmumuzayuu. B Tabn. 4-2 mokasaHbl pe3yJbTaThl aHaIM3a
JIAaHHBIX U3 BBIOOPKU. 3a 5 JIeT nepuoja ONTUMU3AaLUU CUCTEMA [POBEa 11§
coenok (m = 118), cpennssa cnenka nana npu6suts B $740,97, 1 caenku ObUIHA
BeCbMa pPa3IMYHBIMU: CTAHIAPTHOE OTKJIIOHEHUE BBIOOPKU COCTaBUIIO OKOJIO
$3811. Taknum 06pa3soM, BO MHOTHX CAEJIKAX YOBITKH COCTABJISUIN THICSIMH AOJ-
J1IapoB, B IPYTMX TAKOI'0 Xe Maciutada rocturaiu npuobsuid. CteneHb NpuobLUIb-
HOCTH JIETKO OLICHUTh 1O cTojoIy «[1prbbUib/YOBITOK», B KOTOPOM BCTpeva-
eTcsi HeMasio yOBITKOB B $2500 (Ha 5TOM ypOBHE aKTMBUPOBAIACH 3alUTHAS
OCTaHOBKA) U 3HAYMTEIBHOE KOJIMYECTBO NpuUObLIEHi, MHOrMEe 6onee $5000, a
HeKoTopble faxe Gonee $10 000. OxunaeMoe CTaHAAPTHOE OTKIOHEHUE CPel-
Heil MpUObLIN B CIETKE TTOKA3bIBAET, UTO €CJIM Obl TAKME pacyeThl MHOTOKPAT-
HO MPOBOJIWJIMCH Ha CXOXMX BBIOOPKAX, TO CpellHee KoJeOaloch Obl B Mpee-
Jlax AECSITU TPOLIEHTOB, U MHOTHE BBIOOPKM IMOKa3bIBAIM Obl CPEIHIOI TTPH-
GBUILHOCTB B pasMepe $740 = 350.

T-kputepuit AAT-HaUAY4IIIero peuieHus: COCTaBWI 2,1118 MpU CTaTUCTU-
yeckoit 3Haunmoctu 0,0184; D10 BechbMa Brieyamistiolunii pe3ynbrar. Eciu Gbl
TECT MPOBOUJICSI TOJILKO OAUH pa3 (0e3 ONTUMU3aLMKU), TO BEPOSITHOCTD CJIy-
YailHO JIOCTUYb TAKOTO 3HAYEHUSI ObLIa ObI OKOJIO 2%, YTO TO3BOJISET 3aKIII0-
YUTb, YTO CUCTEMA C OOJIBLLIOI BEPOSITHOCTbIO HAXOIUT «CKPBITYI0 Headdek-
THBHOCTb» PBIHKA M UMEET LIaHC Ha YCTIeX B pealbHOM Toprosie. Bripouem, He
3a0bIBaiiTe: uccienoBaluch Jiydire 20 HabopoB napamerpoB. Eciu ckoppek-
TUPOBaTh CTATUCTUYECKYIO 3HAYMMOCTb, TO 3HAUCHUE COCTABUT OKOJIO 0,31,
YTO BOBCE HE TaK XOpolo — 3¢hdEKTUBHOCTD BIIOJIHE MOXKET 0Ka3aThCsl CIIy-
vyaitHoi. CrienoBaTesIbHO, CHCTEMa MMEeT HEKOTOPhIE IIaHChl Ha BBDKMBaHUE
B peaJibHOM TOProBJie, OMHAKO B €€ MpoBajie He OyAeT HUYEro yAMBUTEIbHOIO.

CepuiiHasi KOPPEJSIIUS MEKIY CIe/IKAMU COCTaBJIsiia Bcero 0,0479 mpu 3Ha-
uynmoctu 0,6083 — B maHHOM KOHTEKCTe HEMHOTO. DT I0Ka3aTesIu TOBOPST,
YTO 3HAYUTEJIbHOI CEPUITHOI KOPPESILIMY MEX/1y CAeIKAMU He HabI0aa1och,
U BBIILICTIPUBEICHHBII CTAaTUCTUYECKUI aHaN3, CKOpee BCEro, CIpaBe/LIvB.

3a BpeMsi IpoBeAeHUS TeCTa ObUIO 58 MPUOBLIBLHBIX CIEIOK, T.€. J10JIS PU-
GBUIBHBIX CIETOK COCTaBmIa 0KoJIo 49%. Bepxusisi rpaHuia 99%-Horo 1oBepu-
TEJIbHOTO MHTEePBajia KOJIMYEeCTBA MPUOBLILHBIX CIETOK COCTaBIIIa OKOJIO 61%,
a HUXKHSIS — OKOJIO 37%. DTO 03HAYaeT, uTo A0JIsl MPUOBUIBHBIX COETOK B 110~
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MYJISILAY TaHHBIX C BEPOSITHOCTBIO 99% momnana 6bl B uHTepBas ot 37 10 61%.
DakTUUeCKH KOPPEKIIUSI M0 ONTUMU3ALINY JOIKHA Oblia Obl PACHIUPUTD JI0-
BEPUTEJbHBI UHTEPBAJ; HO Mbl 3TOTO HE lieJlajii, MTOCKOJIbKY HE OCOOEHHO
WHTEPECOBAUCH MTOKAa3aTesieM IO PUOBUIBHBIX CHAEIOK.

Pesyavmamot npogepku. B Tabi. 4-1 conepxarcsi JaHHbIE U CTATUCTUYECKUE
3aKJTIOUEHUST TI0 TECTUPOBAHUIO MOJIEIM HA TAHHBIX BHE BIOOPKU. [10CKOJIBbKY
BCe MapaMeTphl yXKe OIpeAeIeHbl IPY ONTUMU3ALIMH U ITPOBOAMIICS BCETO OAVH
TEeCT, Mbl HE pacCMaTPVBAIM HUA ONTMMU3ALIMIO, HU €€ MOCIeACTBUS. 3a Mepu-
onc 1.01.1995 r. no 1.01.1997 r. cuctema npusesa 47 caeyioK, CpeIHsIs ceaKa
nasia ipuobUTh B $974, 4TO BbILIIE, YeM B BBIOOPKE, UCIIOIL30BAHHOM JIsl OIITH-
muzauvu! Buammo, ahdeKTMBHOCTD CMCTEMBI COXPAaHMIIACH.

CraHIapTHOE OTKJIOHEHMEe BBIOOPKU cocTaBmiio 6osiee $6000, moutu BiBoe
Gosiblile, YeM B Mpeeax BBIOOPKH, M0 KOTOPOii MPOBOAWIACH ONITUMU3ALIKS.
CrneloBaTeNIbHO, CTAaHAAPTHOE OTKJIIOHEHUE CPEeHEel MPUOBLIH B C/IEJIKe ObLIO
okosio $890, uto cocrasisieT HeMatyio omKOKy. C ydeToM HeGOJBLIOTO pa3-
Mepa BBIOOPKH 3TO MPUBOANT K CHMXKEHUIO 3HAUEHMsI t-KpUTEepHsI TIO CpaBHe-
HUIO C TIOTyYEHHBIM TP ONTUMU3ALIMY U K MEHbBIIIEH CTATUCTUYECKOM 3HAYM -
MOCTU — OKOJIO 14%. DTH pe3y/ibTaThl He CIUIIKOM TUIOXU, HO M HE CIIMIIKOM
XOPOIIIN: BEPOSITHOCTb HAXOXKIIEHUST «CKPBITON Hed(P(hEeKTUBHOCTH» PhIHKA CO-
crasisieT 6ostee 80%. Ho mpu aToM cepuiiHast KOppessiius B TecTe Oblia 3Ha-
YHUTESILHO BhIlle (ee BeposiTHOCTH coctaBmia 0,1572). Dro o3Hauaer, 4To Ta-
KO#1 CepUITHOI KOPPEJISILIMK YUCTO CIYyJailHO MOXHO TOCTHYb JIUIIb B 16% city-
yaeB, laXe ecIM HUKAKOW peajbHOI KOppeJsiuu B JaHHBIX HeT. Clienosa-
TeJIbHO, U t-KpUTepUii PUOBLIN,/yOBITKA, CKOPEe BCETO, MEPEOLICHUII CTaTHC-
TUYECKYIO 3HAUMMOCTb 10 HEKOTOPO cTerneHu (BeposiTHo, Ha 20 — 30%). Eciu
pa3Mep BBIOOPKM ObLI ObI MEHBILIE, TO 3HAYEHHUE t COCTaBUIO Obl O0KoJo 0,18
BMecTo nosydyeHHoro 0,1392. [JoBepuTeabHbIii MHTEPBA ISl IIPOLIEHTA TIPH-
OBUIBHBIX CAENOK B MOIYJISLMM HaXOOWICs B Mpeneiax oT 17 mo mpubausn-
TeJabHO 53%.

B o06111eM, OLieHKa MOKa3bIBaeT, YTO CUCTEMa, BEPOSITHO, CMOXET paboTaTh
B OymyiieMm, HO 6e3 0co0oil yBEpEHHOCTH B ycrieXe. YUuTbIBasi, YTO B OJHOM
TecTe BEPOSITHOCTh CIIyJaifHOCTU MpuObUIeil coctaBuia 31%, B Apyrom, Hesa-
BHMCUMOM, — 14% (C KOppeKLIMeil Ha ONITUMU3ALMIO 18%), IIAHC TOTO, UTO Cpei-
HsIs1 caesika OyneT BBITOAHOW U cUCTeMa B OyIyllleM CMOXET paboTaThb, OCTaeT-
Csl HETUTOXHM.

APYIME CTATUCTUYECKUE METOAblI U UX UCMNOJIb3OBAHUE

DTOT pa3zies MOCBSLIEeH UCKIIOYUTEIbHO 3HAKOMCTBY YMTATeIsl C IPYTUMU CTa-
TUCTUYECKUMHU MeTofaMu. TeM, KTO XeJaeT cepbe3HO 3aHMMAaThCs pa3padboT-
KO M TeCTMPOBAHMEM TOPTOBBIX CUCTEM, Mbl HACTOSITEJIbHO PEKOMEHIyeM
00paTUTh BHUMaHUE Ha ITOCBSIILIEHHYIO JaHHBIM METOIaM JIMTepartypy.

rNABA 4 CTATUCTUKA - W\ 5

CucrteMmbl, Nony4YeHHble FreHeTUYeCKMMN MeTopaMu

Mel pa3pabaTeiBaeM MHOXECTBO CUCTEM C MCIOJIb30BAHMEM I'€HETHYECKUX
anroputMmoB. [lonynsipHoit @yukyueii npueodHocmu cucteMbl (CTENEHU A0C-
TUKEHMSI 2KeJIaeMOTO pe3yJIbTaTa) sIBJsieTcst o01ast mpuobLIb cucteMbl. Ho pu
9TOM 001Lasi MPUObUIL HE SIBJISIETCSI JIYYIIMM U3 KPUTEPHEB KayecTBa CHUCTe-
mbl! CHcTeMa, KOTOpasi MCIIOJIb3yeT TOJIbKO KPYITHbIe 00Bajibl piHKa S&P 500,
HampuMep, 1acT OYeHb BBICOKYIO OOLLYIO IIPUOBLIb M OYEHb BBICOKUIA TPOLIEHT
TIPUOBUTBHBIX CIEJIOK, HO KTO MOXET C YBEPEHHOCTBIO YTBEPKIATh, UTO TaKast
cucTeMa IoJsie3Ha B NpakTudeckoi Toprosine? Eciu cucrema mnposesia Bcero
2-3 cpenku 3a 10 J1eT, YMCTO MHTYUTUBHO HEJb3sl OXHUIATh €e CTaGMIIbHOI
padoThl B OyIyLLEM WIM ObITb yBEPEHHBIM, YTO CUCTEMA BOOOIIE CMOXKET CO-
BepuIaTh ceNKU. YacTHuHO mpoGieMa B TOM, 4TO 00L1ast MPUObUTL HUKAK He
YYUTBIBAET KOJMYECTBO CAECJIOK U X U3MEHUMBOCTD.

AJIbTepHATUBHBIMHU [TOKA3ATEISIMU TPUTOAHOCTH, JTULIEHHBIMUA HEKOTOPBIX
HEJIOCTAaTKOB OOLIei NMPUObLIH, SIBJISIIOTCS t-KPUTEPHIii U CBsI3aHHAsI C HUM Be-
POSITHOCTB. [Ipy MCTMONB30BaHUM t-KpUTEpHsl KaK GYHKLUNUKM MPUTOIHOCTH
(BMECTO IIPOCTOTO ITOMCKA HAaNb0JIee BHITOIHOTO PELLIEHUsT) CMBICII TeHEeTUYeC-
KOTO Pa3BUTHSI CUCTEM COCTOMT B CO3IaHUM CUCTEM C MAaKCHMaIbHOM BEpPOSIT-
HOCTBIO ITPUObLICH B OyIyILeM WIH, YTO TO XK€ CaMOe, C MUHUMAJIbHOM BEpOSIT-
HOCTBIO TIPUOBLIEH, OOYCIOBICHHBIX CITy4ailHOCTBIO MM TIOATOHKOM MO MC-
TOpUYECKUe JaHHbIe. DTOT MOAXO/ paboTaeT BEChbMa XOPOLLIO; t-KPUTEPHil yun-
TBHIBAET MPUOBLIb, Pa3Mep BBIOOPKH JAHHBIX U KOJTUYECTBO COBEPILECHHBIX Cle-
JIOK. X0Ts1 Bce (hakTOPbI BaXKHBI, BCE XKe, YeM OOJIbILe C/IeJIOK COBEpILIaeT CHc-
TeMa, TeM BBILIE t-1I0Ka3aTeIb U OOJbIIE BEPOSTHOCTb YCTOMUMBOCTU B OyIy-
meM. TakuM e o6pa3oM, CUCTEMBI, KOTOpbIE JAloT Oojiee CTaOMIbHbIE Cle-
KM ¢ MMHUMAQJIBHBIM pa3opocoM, OyayT MMeTh JIydInii t-rioKa3aTesab U Mpe-
MOYTUTEJIbHEE CUCTeM, e pa3dpoc CHeNOK BeJMK. T-KpuTepuil BKJIOYaeT B
cebs1 MHOTHE U3 ITapaMeTpOB, OINPEIESIOIINX KaueCTBO TOPTrOBOMl MOIEH, 1
CBOJIUT MX B OJTHO YKCJIO, JUISI ONITUMM3ALIMU KOTOPOTO MOXHO IPUMEHUTD Te-
HETHYECKUI aJITOPUTM.

MHoXecTBeHHas perpeccus

Eilie onHa yacto npuMeHsieMasi METOIMKa — MHOXECTBeHHasi perpeccusi. Pac-
CMOTPUM aHAJIN3 CPAaBHEHUSI PHIHKOB; LIeJIb 3TOTO UCCIIEIOBAHMS B TOM, YTOOBI
OOHApYXWUTh Ha JPYIMX PhIHKAX IOKa3aTe/u MOBEJCHMs, KOTOPhIe YKa3blBa-
J1 Obl Ha TeKylllee MoBeJAeHUe JaHHOTrO pblHKa. [IpoBeneHue pas3IMyHbIX per-
peccuil — NoAXOASIMI METOA Il aHaM3a TaKUX MOTEHLMAJIbHBIX CBS3E;
6oJiee TOTO, CYIIECTBYIOT 3aMeyaTeIbHbIe METObI AIsI TECTUPOBAHUS U yCTa-
HOBKM JTOBEPUTEJIbHBIX MHTEPBAJIOB KOPPEJSIINI U BecoB perpeccuu (Gera-
yucell), TeHepUpyeMbIX IpU aHaiu3e. BBuay orpaHuyeHHOCTH 00beMa IJIaBbl,
peKoMeHIyeM o0paTUTh BHUMaHue Ha KHUTY Maiiepca (Meyers, 1986) — xo-
pouiee Mocodue Mo OCHOBaM MHOKECTBEHHOI perpeccuu.
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Meton MoHTte-Kapno

ECTb €llle OIMH YHUKATBbHBI METOI CTATHCTHYECKOTO aHAIIN3a, KOTOPBIi 13-
BECTEH IOJ Ha3zBaHUeM memoda Moume-Kapao. OH COCTOUT B NMPOBEACHUU
MHOXECTBEHHBIX TECTOB Ha MCKYCCTBEHHBIX JaHHbIX, CKOHCTPYMPOBAaHHBIX
TaK, 4ToObl 00J1aaTh CBOMCTBAMU BbIOOPOK, M3BJICYEHHbIX U3 CIy4ailHOI Mo~
MUK, 32 UCKITIOYeHNEM CITy4aifHOCTH, 3T IaHHbIE HACTPOEHBI TaK, YTOOBI
MMETb OCHOBHbBIE XapaKTePUCTUKU TMOMYJISILIMU, U3 KOTOPOil Opaiuch peasib-
HbIe 00pa3Lbl 1 OTHOCUTEIBHO KOTOPOU TpeOyeTcs creiaTh 3aKiIoueHue. D1o
BeCbMa MOILHbBII MHCTPYMEHT; KpacoTa MOAEIMPOBaHUs 10 MeToay MoHTe-
Kap:io coctouT B TOM, YTO €10 MOXXHO ITPOBECTHU, HEe Hapylasi OCHOBHBIX ITOJIO-
JKEHUI CTaTUCTUYECKOro aHajiu3a (Harpumep, 006ecrnedynTb HOpMaJIbHOE pac-
MpeneseHue), 4To MO3BOJUT U30eKaTh HEOOOCHOBAHHBIX BBIBOMIOB.

TecTupoBaHue BHe npepnenioB BbIGOPKU

Elie omuH crioco® OLeHKN CUCTEMbl — TPOBOIUTD mecmuposanue He npede-
108 ebibopku. HeckobKO BPEMEHHBIX MEPUOIOB PEe3ePBUPYIOTCS IS TECTH-
pOBaHMsI MOJIESIM, KOTOpPasi ObL1a pa3paboTaHa M ONTUMU3MPOBAHA Ha JaHHBIX
u3 apyroro nepuozaa. TecTupoBaHUE BHE MPENIEIOB BbIOOPKY TOMOTAET MOHSITh,
Kak BezieT ce0s1 MoziesIb Ha JTaHHBIX, KOTOPbIE HE MCIIOJIb30BAJIUCh IIPU €€ pa3-
paboTKe U ONTUMU3AIMU. Mbl HACTOSITEJIbHO PEKOMEH/IYeM MPUMEHSTh 3TOT
MeTon. B mpuBeneHHBIX BbIlIe MPUMEpPax pacCMaTPUBAIMCH TECThI CUCTEM Ha
ONTUMU3ALMOHHBIX BHIOOPKAX M BHE UX mpeneioB. [Ipu TecTupoBaHUU BHE
MpesiesioB BBIOOPKU He TpeOyloTcsl KOPPEKLIMM CTATUCTUKM WM ITpoliecca Om-
TuMU3auuu. TecTbl BHE NPeesioB BbIOOPKU U TECTbl HA HECKOJIBKUX BbIOOP-
Kax TakKxXe MOTYT J1aThb UHGOPMALIMIO 00 MU3MEHEHUH MOBEJICHMS PhIHKA C Te-
YEHUEM BPEMEHHU.

TecTupoBaHue ¢ NPOroHKOW Bnepen

Tlpu mecmuposanuu ¢ npoeconkoii éneped cictreMa ONTUMU3UPYETCsI HA AaH-
HBIX 3@ HECKOJIbKO JIET, 3aTeM MOJEIMPYETCsl TOPrOBIsl 3a CJIEAYIOUIUI TOjI.
IMotom cucteMa MOBTOPHO ONTUMU3MPYETCST HA JTAHHBIX 32 HECKOJIBKO JIET, CO
C/IBUTOM OKHa ONITUMU3ALIMU BIIEPE, BKIII0Yast TOJ BeACHUSI TOPTOBJIM, U MPO-
LIeCC MOBTOPSIETCSI Pa3 3a pa3oM, MPOTOHSISI CUCTEMY Yepe3 MOMYJISIIUI0 JaH-
HbIX. XOTS 9TOT METOJI TPeOYeT OrPOMHOIO KOJIMYECTBA BHIYUCIICHUI, OH Ype3-
BBIYAIHO TOJIE3CH s U3YUEeHUsI M TECTUPOBAaHMsI TOProBbIX cucteM. Ero oc-
HOBHOE TPEUMYILIECTBO B TOM, YTO OH COBMEIIAET ONTMMU3ALIUIO U MPOBeie-
HMe TeCTOB BHE NpelesioB BHIOOPKHU. Bce BbIllIeONncaHHblE CTATUCTUYECKUE
METOJIbl, HalIpUMep MPoBepKa 1Mo Kputepuio CThIOeHTa, MOTYT ObITh UCTIONb-
30BaHbI Ha TECTAX C MPOrOHKOM BIiepe[ MPOCTO U IOCTYITHO, 6€3 HE0OXOTUMO-
CTM BHOCUTD IOIPAaBKU Ha onTuMusanuio. Kpome toro, TecTel OyayT BecbMa
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TPaBIOIIONOOHO MOZIEIMPOBATH ITPOLIECC, TPOUCXOASIINI B peaTbHON TOPTOB-
Jie, — CHayaJla BEETCsl ONTHMM3alMsl, a 3aTeM CHUCTeMa BeleT TOProBJIIO Ha
paHee HEU3BECTHBIX JAaHHBIX U BPeMsI OT BpEMEHM MTOBTOPHO ONTHUMM3UPYET-
csi. [IpoaBrHYThIE Pa3pabOTYMKKU BCTPAUBAIOT MPOLIECC ONTUMU3ALINN B CHUC-
TeMy, CO3/1aBasi TO, YTO MOXXHO Ha3BaTh «aJalTUBHOW TOProBOi Moebio». B
pabore Meitepca (Meyers, 1997) noapoOGHO paccMOTPEH MPOLECC TECTUPOBA-
HUSI C IPOrOHKOM BITEpeI.

SAKJTIO4MEHUE

B npoiiecce pa3paboOTKu TOProBbIX CUCTEM CTAaTUCTMKA IOMOraer Tpeilnepy
OBICTPO OTOpachIBaTh MOIEIU, d(PHEKTUBHOCTH KOTOPBIX MOXKET OBITh OOBSIC-
HeHa CJIyJailHbIM COBIAJICHUEM, M3JIMIIHENW MOATOHKOW MOA UCTOPUYECKHEe
JIaHHBIE WJIK HECOOTBETCTBYIOLIMM pa3MepoM oOpasua naHHbiX. Eciu cratuc-
TUYECKUI aHAJIU3 TTOKA3bIBAET, YTO BEPOSITHOCTD CITy4aiiHOM 3 DeKTUBHOCTH
MOJIEJIM OYEHb HU3Ka, TO TPEiep MOXET UCIOJb30BaTh MOJEIb B peaJlbHOW
TOProsiie ¢ OOJbIIEH yBEPEHHOCTHIO.

Cyl11ecTByeT MHOXECTBO CTATUCTUYECKUX METOIOB, MPUMEHUMbIX K TOP-
roBiic Ha (OMHAHCOBBIX pbIHKAX. [JIaBHOE B HMX — IOIMBITKA CIEJIAaTh BBIBOI O
BCeli MOMYJISILIMK TaHHBIX Ha OCHOBE BBIOPaHHBIX U3 Hee 00pa3ioB.

He 3a6biBaiiTe, 4TO MPU UCIIOIB30BAHUU CTATUCTUYECKUX METOJIOB Ha JIaH-
HBIX, C KOTOPBIMU PabOTAIOT Tpeiaepbl, He OyIyT BBIMOJHSATHCS HEKOTOPbIE
TpeOOBaHUSI CTaTUCTUYECKOTO aHaiu3a. HekoTopble M3 3THX HapylIeHUI He
OYeHb Cepbe3HbI; OJarofapsi HEHTPAIbLHOM MpenesbHOM TeopeMe B OOJbIIMH-
CTBE CJIy4aeB MOXHO HOPMAJIbHO aHAIM3UPOBATh Jae NaHHbIC, HE COOTBET-
CTBYIOLLIME HOPMaJIbHOMY pacrpelesieHuto. JIpyrue, 6osee cepbe3Hble Hapy-
LIeHUsI, HAIPUMEP HAIMYKME CEPUITHON KOPPEJSLIMM, JOJKHBI YIUTBIBATHCS,
HO U1l OLIEHKHU TTOTNPaBOK BEPOSTHOCTH Ha 3TOT CJIydail CYIIECTBYIOT CITELIM-
asibHble MeToabl. CyTh B TOM, UTO Jiydllue paboTtaTb ¢ MHGOpMaLueii, 3Hasi, YTo
HEKOTOPbIE TIOJIOKEHMSI HapyILIeHbI, YeM paboTaTh BCICIYIO.

JlaHHas miaBa ObUla HamMcaHa [yist TOro, YTOObI B OOLLMX YepTax MO3HAKO-
MMUTb YUTATENIsl ¢ HaboJIee YaCTo UCIIOIb3YeMbIMM CTATUCTUUYECKMMU METOIa-
mu. [1s1 Gosiee MoapoOHOro U3yYeHUsI CTATUCTUKU Mbl COBETYeM OOPATUTBCS K
CIIeUATbHBIM [TOCOOUSIM.
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UccnepoBaHme BXoOooOB B PbIHOK
BeBeneHue

B sTOM pazzene OymyT cucTeMaTMYeCKH PACCMOTPEHBI Pa3IMyHbIe METOMIbI BXO-
I0B. MBI CpaBHMM Ka4yecTBO BXOJOB, 0OecreuynBaeMoe pa3HbIMU METONaMHU.
Xopoluit BXO BaXKeH, MOCKOJIbKY OH CHUXXAeT PUCK U YBETMYMBACT BEPOSIT-
HOCTb MPUOBITBHOCTU CAEMKU. XOTSl TIOPOii MOXHO MOMYYUTh MPUObUTH Jaxe
TIPY TIJIOXOM BXOJIE (C I0OCTaTOYHO XOPOILUMM BBIXOJOM), XOPOLINI BXOJ O3BO-
JISIeT yAAYHO OTKPBITh MO3MLIMIO, 3aJI0KUB (yHAAMEHT Oyryleil mpuobLIn.

YTO ABNAETCA XOPOLLMM BXOAOM?

Xopowuii Bxog —3TO TaKOH BXOJ, KOTOPbIii HAYMHAET CEJKY B TOUKE C HU3-
KUM TIOTEHIIMATBHBIM PUCKOM M BBICOKOH MOTEHLIMAIBHOM MPUOBLTBI0. Touka
C HU3KUM PUCKOM — 3TO TOUKA, IJIe BEIMYMHA BO3MOXKHOTO HEOIaronpusTHO-
TO IBUXXEHMS TIepeji TOBOPOTOM PbIHKA B TOJIb3Y Tpeiiaepa HeBeluKa. Bxompl,
NpY KOTOPbIX HEOJIAronpHsITHOE ABMXXEHNE MMUHUMAIbHO, BECbMa XKelaTelb-
HBI, TIOCKOJIBKY OHU TTO3BOJISIIOT YCTAHABINBATh OYeHb OJIM3KKE 3alUTHBIE OC-
TaHOBKM, MUHUMU3UPYSI, TAKUM 00pa3oM, pUcK. XOPOLIMIl BXO TOJDKEH TaK-
Ke ¢ OOJIBIION BEPOSTHOCTBIO COMPOBOXKIATHCS OIATONPUSITHBIM JBIKEHUEM
pBIHKA Bckope mocie Bxona. Chenku, A0Nro oXuaawmlye 6aarornpusTHOro
NBUXEHUS PbIHKA, TOTIPOCTY OTTSATHUBAIOT HAa Cce0s IeHbIM, KOTOpble MOXHO
TPUMEHUTD B IPYTUX MECTaX; TaKWUe CHEIKU HE TOJNBbKO YBEITMYMBAIOT OO
puck noptdesi, HO U PaCXOAYIOT YaCTb MapXu, HE MO3BOJsISE OTKPBITh Y-
rue, Gonee 3pGeKTUBHBIE MO3ULIUK. MIeanbHbIil BXOA COCTOSLT ObI B MOKYITKE
110 MMHMMAJIBHOH 1IeHe M TIpoJaxe Mo MakcMManbHOU. EcTecTBeHHO, Takue
BXO[IbI €]IBa JIM CJIy4aloTCs B peajlbHOM MUPE U COBCEM He 00sI3aTeNbHbI IS
yCHEUIHOI ToproBiu. st yCreuHoil TOproBiu BCero-HaBCcero 10CTaToyHo,
4TOOBI BXOJbI B COYETAHUY C Pa3yMHBIMU BbIXOAaMM 00pa30BbIBAIM TOPTOBYIO
CHCTEMY C XOPOIIMMH XapaKTepucTHKaMu od1ielt ahhexTMBHOCTH.




90 j'vv\ YACTb Il MCCNEROBAHME BXOAOB B PbIHOK

IIPMKA3B, JICIIONIE3VEMEE BO BXOIOAX

Bxomp! MOTYT BBITIOJTHSITHCS! ITPY MTOMOLIM Pa3IMYHbIX IPUKA30B, BKJIIOYASI CTOI-
MPUKAa3bl, TUMUTHbIE PUKA3bl U PHIHOYHbBIE MTPUKA3bl.

Cton-npukasbl

Cmon-npuka3 BXOIWT B PbIHOK, KOTOPBIi1 y>Ke IBUXKETCs B HATPaBICHUN CAEI-

ku. CUrHaj Ha MpoAaky UK MOKYIKY BO3HUKAET, KOIJa PhIHOK MOTHUMAETCST
BbILIE LICHOBOTO YPOBHSI MIPUKa3a Ha MOKYNKY WY MalaeT HUXe LIeHbl TPUKa-
3a Ha TPOJaXy; 3TO CIIOCOOCTBYET MPUMEHEHUIO CTOIM-TIPUKA30B B MOIEIISIX
BXOJla, OCHOBAHHBIX Ha CJIEOBAaHWU 3a TPEHIOM. XOpOllasi YepTa CTOM-TpH-
Ka3a B TOM, YTO PbIHOK Ha MOMEHT BXOJa JOJKEH JABUraThbCsl B OJIATONPUSITHOM
HarnpaBieHuu. [1oaToMy caM 1o cebe TpuKa3 BBIOTHSET (PyHKIIMIO GUITBbTPa,
TOATBEPKIAsl CUTHANIBI, TTOJIy9eHHbIE OT MOAeNU Bxoda. Eciv nmaHHBIN BXox
XOpOLl, TO IBUXXKEHUE PhIHKA OBICTPO CIEIAeT CAEIKY MPUObUILHOM, eBa JIU C
KaKUM-TO HeOJIaronpusTHbIM ABUKEHUEM BOOOLIE.

C npyroit CTOPOHBI, €CJI BXOI, BBIMTOJHEHHBII MO cTONM-IpHKa3y, Heyaa-
YeH, OH MOXET COIMPOBOXIATHCS 3HAYUTEIBHON OTPULIATEIbHOW MEPEOLIeH -
KOW MO3ULIMM, OCOOEHHO TIPU OBICTPBIX IBUKEHUSIX PbIHKA, U TIOKYIKa OyneT
TPOBEICHA IO 3aBBIIICHHON LIEHE, a Mpojaxa — Mo 3aHMKeHHOoM. [1pencTaBb-
Te, UTO LIEHbI OBICTPO ABUXKYTCSI B GJIArOMpPUSITHOM HaIlpaBJIeHUU: TTOKYIIKA WX
npojaxa B TaKOW CUTyallMU MOAOOHA MPbIKKY HAa Pa3rOHSIIOLIMICS MOe31 U
MMeeT GOJIBIIYIO BEPOSITHOCTD MMPUBECTU K 3HAYUTEIIbBHOMY ITPOCKAIb3bIBAHUIO.
Ilpockanvsviéanue MpencTapisieT cOOON pa3HUILY MEXIy LIEHOH, Ha KOTOPOii
CTOMN-TMPUKA3 yCTAHOBJICH, U LICHOM, MO KOTOPOil OH B pEaJIbHOCTH BBITIOJTHSIET-
csi. TTocKOJTbKY MPOCKATb3bIBAHUE CHUXAET MPUOBLIL OT CHEKU, OHO BEChbMa
HexenaTeabHo. CaMasi HelpUsITHasi BO3MOXKHasI CUTyalldsi — KOraa IpuKas
BBITIOJTHSIETCS TAJIEKO 3@ YPOBHEM CTOII-TIpUKa3a: TOrna, KOria PbIHOK yXKe Ha-
YyMHAaeT oOpaTHOE NBUXKEHUE!

JIumuTHble NpuUKasbl

B npoTUBOMONIOXHOCTb CTON-TIPUKA3Y AUMUMHBLI NPUKA3 00ECTIEeYNBAET BXOL
TOTa, KOTIa PHIHOK IBUXETCS IPOTUB CAEIKH. JIMMUTHBIIN PUKa3 — 3TO NMPU-
Ka3 MpoJaBaTh WX IMOKYIATh 10 YKa3aHHOI 1ieHe. YToObI MpuKas Ha IOKYIKY
OBUT BBITIOJTHEH, PBIHOK JIOJKEH OIMYCTUTHCS HUKE JIMMUTHOM LIEHBI; YTOOBI
MpUKa3 Ha MPOAaxXy ObLI BbIIIOJIHEH, OH JOJDKEH MOIHSTHCS BbILLIE JIUMUTHOR
ueHsbl. 1o kpaiiHeil Mepe BO BHYTPUAHEBHOIW TOProBje Mpojaaxa U MOKynKa
TIPOUCXOST MPOTUB TpeHAa. OCHOBHBIMU HEAOCTaTKaMU JIMMUTHOTO TTPUKa3a
SIBJISIIOTCSI €0 MPOTUBOIOCTaBIEHUE TPEHIY U TO, YTO PBIHOK MOXET HUKOIIa
He JOCTUYb YCTAaHOBJIEHHBIX IUMUTHBIX LieH. Bripouem, nmpu pabote ¢ nporHo-
CTUYECKMMU KOHTPTPEHIOBBIMU MOJEISIMU BXOIA 3TO MOXET He ObITh HElO-
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CTaTKOM. HpeHMyU.IeCTBa JIMMUTHOTO TIpUKa3a B OTCYTCTBUU ITPOCKaJIb3bIBa-
HUS U B TOM, YTO BXOJI [IPOUCXOIUT IO 3apaHee U3BECTHOM XOpOLIEH LIeHe.

PblHOYHbIE NpuKa3bl

Poinounsiit npuxasz — 3T0 MPOCTOM MPUKA3 HA MPOAAXKY WM TIOKYITKY 10 TEKY-
1Ieil ppIHOYHOI 11eHe. OCHOBHAsI MOJIOXUTEIbHASI YePTa PHIHOYHOTO MPpUKa3a
COCTOMT B TOM, 4TO OH OY/IET BBITIOJIHEH BCKOPE IMOC/IE pa3MelIeHUsI; HEKOTO-
pble GUPXKU TPeOYIOT BBIMIOJIHEHUS] PBIHOYHBIX MPUKA30B B T€YEHUE MaKCH-
MYM HECKOJIbKMX MUHYT. CTOIT- WJIM JTMMUTHBIC TIPUKAa3bl, C APYrOil CTOPOHBI,
MOTYT XIaTh J0JITOE BPEMsI, TOKA aKTUBHOCTb PbIHKA HE BBI30OBET X CpabaTh-
BaHusl. Jlpyroe nmpeumyiiecTBO — rapaHTUPOBAHHOE BBITIOJIHEHUE: TTOCTIE Pa3-
MEILEeHHsI PBIHOYHOTO MPUKa3a BXOJ 00si3aTesibHO OyneT qocturHyt. Hemocrar-
KOM SIBJISIETCST BO3MOXHOCTb ITPOCKAJIb3bIBAHUSI, HO B OTJIMYHUE OT CTOI-TIPUKa-
3a MPOCKAIb3bIBAHNE MOXET WATH KakK MPOTUB CHCIKHU, TaK U B €€ TMOJIb3y B
3aBUCUMOCTHU OT IBUXKEHUS PIHKA U 3a[€PXKKHU C BBITOJHEHUEM.

BbIGOp noaxoAsiMx NpuKa3os

[Ipu BrIOGOpE Buaa mpuKasa Ui BXoJa HYXXHO YYUTBIBATb HE TOJIBKO 1OCTO-
MHCTBA U HEIOCTATKU Pa3HbIX BUIOB MPUKA30B, HO U MPUPOIY MOJIEIU, KOTO-
pasi JaeT CUTHaJIbl BXO/A, Y TEOPUIO MTOBEIEHUS PIHKA, HA KOTOPOil OCHOBa-
Ha MOJEJIb.

Ecnu mMozenb BXoma mpeackasbIBaeT MOBOPOTHBIE TOUKU B HENAIEKOM Oy-
nyueM, Haubosiee yMECTHbI OyIyT JTUMUTHbIE MIPUKa3bl, OCOOEHHO €ClId MO-
Jiesib BXOJA 1aeT yKa3aHUsl O LieHe, TPU KOTOpoil mpousoiineT pa3sopoT. Ecan
MOJIeJIb COIEPXKUT yKa3aHUe LIEHbI, KaK 3TO ObIBACT B MOJEJISIX, OCHOBAHHBIX
Ha CTaHAAPTHBIX YPOBHSIX KOPPEKLIMU PBIHKA, TO BXOM MO JUMUTHOMY ITPUKa-
3y (c 6JM3KOM 3alUTHON OCTAHOBKOI) — OJHO3HAYHO BEPHOE PEILEeHUE; Phbl-
HOK, CKOpee BCEero, OTTOJIKHETCSI OT CTAaHAAPTHOTO YPOBHSI KOPPEKLIUHU, U JIU-
MWTHBII MPUKa3 00ECEeYUT BXOA Ha yPOBHE pPa3BOpOTa WU MOOIU30CTH, YTO
MPUBEACT K CAENKE, KOTOpasi WM ObICTPO MPUHECET NMPUOBLIL (€CIU PBIHOK
OTCKOYMWJI OT KPUTUYECKOTO YPOBHSI, KaK OXWAAIOCh), UM OyAeT 3aKpbiTa C
MUHUMAaJIbHBIMU YOBITKAMM.

Ecnu mozenb Bxona TpeOyeT HeKOero MoATBepKIECHUSI IBUXKEHUST PbIHKA B
BEPHOM HaIpaBJICHUM, JIYJ9LIUM BBIOOpOM OyneT crom-npuka3. Hampuwmep,
CHUCTEMY, OCHOBaHHYIO Ha IPOO0sIX, €ECTECTBEHHO COYETaTh C BXOAOM Ha CTOI-
npukasax. Ecnu peIHOK nBUKeTCs B GJIaronpusTHOM HANpaBJIeHUH U TTPOXO-
JIUT HEKUIl KITIOYEeBOI YpOBEHb (Ha KOTOPOM TOCTaBJIE€H BXOIHOI CTOM-TMpPU-
Ka3), BXOJ MPOU30MAET aBTOMATUIECKH, U TIO3ULUS «ITOMaeT» BCE TOCIEy-
rouiue aBuxeHus. Eciu xke npo6osi He pou30iaeT, TO CTON-NpUKas He OyneT
aKTMBHMPOBAH, U MO3UIIMS He OyIeT OTKphITa. B naHHOM cityyae BXOIHOM Mpu-
Ka3 (pakTMYeCKU CTAHOBUTCSI YACTbIO CUCTEMBbI.
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PoiHOYHBIE MTpUKa3bl HauboJIee MOJIE3HbI, KOra MOJIeb BXOJA yKa3bIBaeT
TOJIKO Ha BpeMsl U KOTJla CTOMMOCTD ITOATBEPKICHUST BXOJA MO CTOII-TIPUKa3y
(IIpocKasIb3bIBAHUE U 3aJI€PKKU) CJIUIIKOM BBICOKA 10 OTHOILIEHUIO K OXKIae-
Mol TpUOBUTH. PBIHOUHBII TPHUKa3 TaKXKe yMeCTeH, KOrjia BpeMeHHbIe paMKH,
yCTaHaBJIMBaeMble CUCTEMOI, KpUTUYHBL. B HEKOTOpBIX citydasix OyneT MMeThb
CMBICTT YCTAaHOBUTD CTOI- VJIV JIMMUTHBII TTPUKA3 U 3aTeM, €CJIU MpUKa3 He Oy-
JIeT BBIMOJIHEH 32 HEKOTOPOIi MepHOJ BpEMEHU, 3aMEHUTb €T0 Ha PHIHOYHBIN.

Ipu pazpabGoTKe T060i1 MOIEIN BXOA YACTO TTOJIE3HO PACCMOTPETH pa3-
JINYHBIC BXOJHbIE MPUKa3bl, YTOOBI BbIOpaTh HanboJsee ynpasisieMblil U (-
dexTuBHbIi. [TepBoHavYanIbHAsT MOIEIb BXO/A, CKOpee BCEro, MoTpedyeT u3-
MEHEHMUIi, 4TOOBI clieslaTh TAKUE TeCTbl BOBMOXHBIMU, HO PE3YJIbTaT MOXET
0Ka3aThCs CTOAIIMM ycwinii. TIprMepsl pa3IMyHbBIX CUCTEM BXOJA, TECTUPO-
BaHHBIX C TPEMsI TUTTAMU TIPUKA30B (BXOJ MPH OTKPBITUH, MPH TOCTHXKEHUN
YPOBHEl IMMUATHOTO WM CTOM-TIpHKa3a), OyAyT MPUBEAECHBI HUXeE.

METO/Zbl BXOAA, PACCMOTPEHHbIE B 9TOW KHUTE

OTa yacTh KHUTM paccMaTpUBaeT METO/Ibl BXoJa B phiHOK. Kak n3BecTHo, cy-
LIIECTBYET OECYMCICHHOE MHOXKECTBO TAKMX METOIOB — CJIEAYIOLINE 33 TPeH-
JIOM ¥ TTPOTHBOTPEHAOBBIe, OCHOBAHHbIE Ha LIEHOBBIX JAHHBIX U OTUpaloIne-
Csl Ha BHELLIHUE 10 OTHOLIECHUIO K PBIHKY SIBJICHUSI, TPAIULIMOHHBIE U 9K30TH-
yeckue, MpocTeiflie 1 Ype3BbluaitHo cioxHble. K coxaneHnio, HelocTaToK
MecTa 3acTaBJisieT Hac Cy3UTh KPYT M PacCMaTPUBATh TOJIBKO YacTh BO3MOX-
HocTeil. MBI ocTapaeMcst TIOSICHUTD TTOITYJISIPHBIE METOMIbI, MCIIONb3yeMble
4YacTo U Ha MPOTSKEHHMH JOJITOro BpeMEeHH (HEKOTOpbIe — JECSTUIIETUSIMU),
HO MaJIO TOfiAepKaHHbIe 0OBbEKTUBHBIMU JI0Ka3aTeIbcTBaMU. MBI GyneM cuc-
TeMaTHYEeCKH TECTUPOBATH 3T MOJEH [JTsl TPOBEPKU X 3hdexTBHOCTH. MBI
TaKKe TOMBITAIMCH PACIIMPUTD HAIIM UCCIIEIOBAHNUST MOZIEJIeii BXOJIa, BbI3BaB-
1I1e MHTepec y unTatesieil (B OCHOBHOM, uuTatesieil xxypHana Technical Analysis
of Stocks and Commodities).

I'Ipoﬁoln " cKoJib3qlue cpegHue

TpanuMOHHbBIE, CIIEAYIOINE 32 TPEHIOM MOJEJH, UCIOJb3YIOIINe MPOGOU U
CKOJIB3SIIIIME CPEIHUE, PACCMOTPEHBI B TI. 5 M 6 COOTBETCTBEHHO. Bxodvi npu
npoboe POCTHI M KHTYUTUBHO MPUBJIEKATEIbHBI: TTOKYITKA TIPOU3BOIUTCS , KOT-
I1a 1leHa MPoOGUBAeT BEPXHIO IPAHUILy HEKOTOPOTrO LIEHOBOTO JMAara3oHa.
IMponaxa Wik OTKPBITHE KOPOTKOW MO3UIIMU TIPOU3BOAUTCSI, KOTIa PHIHOK
MpOOMBAeT HUXKHUIA TIOPOT WM rpaHuity. TakuM o6pa3oM, BXOIbI IIPU MPoGoe
00ecIeynBaoT TPeaepy ydacTue B JIIOOOM KDPYITHOM IBWXXEHUU PbIHKA WU
TpeHjie. Bxompl, OCHOBaHHbIE Ha CJIEIOBAHUU 3a TPEHIOM, @ IMEHHO Ha TPO-
6oe, JieXaT B OCHOBE MHOTHX TOMYJISIPHBIX CUCTEM. Mojiei, OCHOBaHHbBIE Ha
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Mpoboe, OTIMYAIOTCS APYT OT Apyra MIaBHBIM 00pa3oM TeM, KaK OINpeaesisiioT-
Cs TPaHULBI LIEHOBBIX IMANAa30HOB U KaK OPTaHU30BaH BXOJ B PbIHOK.

TTono6HO Mpob6osIM, ckoab3AUUe cpedHue TIPUBJIEKATENIbHBL B CBOEl Mpo-
CTOTE U YPEe3BBIYAHO TOMYJSIPHBI CPelN TEeXHUYECKUX TpeinepoB. Bxoms
MOTYT F€HEPUPOBATHCS C UCTIOIBb30BAHUEM CKOJIB3SIIINX CPEIHUX PA3TUYHBIM
00pa3oM: B pbIHOK MOKHO BXOIIMTb, KOT/Ia 1IEHA MEPECEKAET CKOMB3SIYIO CPe/l-
HIOIO BBEpX; KOIJa ObICTpasi CpeliHsIsl IepecekaeT MeIJICHHYIO; KOrja HakjIoH
CKOJIB3IIIeH CpeiHell MeHsIeT HalpaBIeHe WU KOTa LIeHbI B3aUMOJICHCTBY-
I0T CO CKOJIB3SILIEH CpefHeil, KaK ¢ YPOBHSIMU MOAAEPXKKU/COMPOTUBICHUS.
Kpowme Toro, pazHoo6pasust 106aByIsieT CyIeCTBOBAaHUE MPOCTBIX, SKCITOHEH-
LIMAJIbHBIX, B3BEIIEHHBIX 1 MHOTUX JAPYTUX CKOJB3SIIMX cpeaHUX. [TocKonbKy
MOJIEJTM BXOZIA YACTO MCTOIB3YIOT T€ WJIM MHbIE BApUAHTBI IIPOOOEB MM CKOJIb-
3SIIMX CPEIHUX, TH METO/bI BaXXHO PACCMOTPETh B MOAPOOHOCTSIX.

Ocuunnatopsl

Ocyunnsimopsl — 3TO UHAMKATOPbI, KOTOPbIE NAlOT KBAa3ULIUKIMYECKUE KOJe-
6aHusI B HEKOTOPBIX Mpezesnax. OHU BecbMa MOIYJISIPHBI Y TPEIepOB 1 BKITIO-
YeHbl B OOJIBILIMHCTBO MAaKeTOB MOCTpoeHus rpadukoB. Mozenu BXoaa, OCHO-
BaHHbIE Ha OCLIMJUISITOPAX, Tak ’Ke Kak M MOJIEJIN TPOOOEB U CKOJIB3SIIUX CPell-
HUX, TI0 TIPUPOJIe CBOEH «BHYTPEHHUE», T.e. HE TPEOYIOT HUYETrO, KPOME PhI-
HOYHBIX JJaHHBIX, ¥ JJOCTaTOYHO MIPOCTHI B co3naHuu. [1pu sTtomM Monenu npo-
60€eB ¥ CKOJIL3AIIMX CPEAHUX YaCTO TEHEPUPYIOT 3aMa3iblBarolIMe CUTHAIbI,
TOCKOJIbKY OHM PEarupyloT Ha MOBeleHUE PBIHKA, a He MPEeICKa3bIBaloT €ro.
OcHOBHast 0COOEHHOCTb OCLIJUISITOPOB COCTOUT B TOM, UTO OHU IMpeJCcKa3bIBa-
10T U3MEHEHUS LIEHBI ITyTeM UACHTU(MUKALUY TOBOPOTHBIX TOUEK U TIBITAIOTCS
BOWTHU B PBIHOK JI0 Hayajla ero JIBMXKEHUsI, a He rocie. B cBsA3u ¢ atuM 601b-
INMHCTBO OCLIMJUISITOPHBIX CUCTEM SIBJISIOTCS MPOTUBOTPEHIOBBIMM.

CurHaJ K BXOJy OOBIYHO BO3HMKAET MPHU PACXOXKAECHUM MEXITY ABVDKECHU-
eM rpaduKa OCLWUISITOpPa U LeHbl. Pacxoxcdenue HabIIONaeTCs, KOTIa LIEHBI
JIOCTUTAIOT HOBOTO MUHMMYMa, a OCIIWJUISITOP TIPU 3TOM HE OITyCKaeTCsl HIKe
CBOMX IMPEAbIIYIINX MUHUMYMOB, UYTO SIBJISIETCSI CUTHAJIOM K TOKYIIKE; WM Xe
LIEHBI 00pa3yIOT HOBBI MAKCMYM, a OCLWJUISITOP HE JOCTUTaeT CBOETO Tpe-
JBLIYLIETO0 MaKCMMyMa, YTO CIIYXUT CUTHAIOM K MpOjAaxe WIM K OTKPBITUIO
KOPOTKOM ITO3UIIMH.

Eile onHUM criocoboM reHepupoBaTh BXObI SIBJISIETCSI CUCHAAbHASA AUHUL.
OHa paccyMTBIBAaeTCsl KaK CKOJIb3sIIasl CpefHsisl ocumuisitopa. Tpeiiiep mo-
KyTaeT, KOraa OCLWUIATOp MepecekaeT CUTHAIbHYIO JIMHUIO BBEPX, U OTKPbI-
BaeT KOPOTKYIO MO3UIIMIO, KOIJa OH MEPeCEeKaeT JMHUIO BHU3. XOTH OCLIMJLISA-
TOPBI OOBIYHO MCIMOJB3YIOTCSI B MPOTUBOTPEHIOBBIX CUCTEMaXx [UIsl TOPTOBIU
BHYTPUA OTPaHUYEHHOIO LIEHOBOTO JMAaIa30Ha, UHOIIA X MPUMEHSIOT U [UIS
cJleloBaHus 3a TPEHIOM: JUTMHHBIE WM KOPOTKUE MO3ULIUU MOXKHO 3aHUMaTh,
KOIJIa CTOXaCTUYECKUI OCLHMIUISITOP MpeBbIlIaeT ypoBeHb 80 MK ormycKaeTcst
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Hke 20. Monenn, ocHOBaHHbIE Ha TAaKMX KJIACCUYECKUX OCLMILISITOpaX, Kak
croxactTuueckuii ocumusitop Jlaiina, RSI Buabamca u MACD Annesns, pac-
CMOTpEHBI B I1. 7.

Ce30HHOCTb

I'n. 8 paccmarpuBaer ce3ornHocmb, KOTOPYIO KaXKIIBLA Tpeliaep MOHUMaeT T0-
cBoeMy. B HaiieM MoHMMaHMKM CE30HHOCTB OIMpPENessIeTCs] KaK LUKIMIeCKIe
WM IOBTOPHBIE SIBJIEHUST, KOTOPBIE yCTOMYMBO CBSI3aHbI C KAJIEHAAPEM, a UMEH-
HO PBIHOYHBIE SIBJICHUSI, HA KOTOPbIE BJIUSIET IaTa UK BpeMsi Tofia. [10CKOIbKyY
MpUpPONa TAKUX CUCTEM MPOTHOCTUYECKas! (CUTHAIbI MTOJy4aloTcsl 3a HEOeNlu,
MeCsILIbI M IaXKe TOIbI BIIepea), 3TH MOIEIH 10 CBOEi MPUPOIe MPOTUBOTPEH-
noBbie. VI3 MHOTMX CIIOCOOOB OIpee/ieHUs] HAWTYYIlero BpeMEHHU BXOojia B
PBIHOK C MCIOJIb30BAHMEM CE30HHBIX PUTMOB Mbl PACCMOTPUM JIBa OCHOB-
HBIX — CKOPOCTb U3MEHEHUs LIeHbI U nepecedyeHune. Kpome toro, Oymyr mc-
CJIeJOBaHbI HEKOTOPbIE IOMOJIHUTEbHbIE MIPaBUJIa, B YACTHOCTH MPaBKJIA MO~
TBEPXKICHUS] UCXOMHBIX CUTHAJIOB.

JIyHHbIE N COJNIHEYHbIe SABNEeHUS

BiusiioT 11 Ha PBHIHOK JIyHHBIE M COJHEYHbIE sIBJIeHUsI? MOXHO JIM CO31aTh
MO/IeJ/Ib, OCHOBaHHYIO Ha M3MEHEHHUSIX LIeH 1O/ TaKuM BiustHueM? Poib JIyHb
B CO3/IaHMU MPWIMBOB Heocriopuma. Dasbl JIyHbl KOPPEIUPYIOT C OCAIKaMK U
HEKOTOPBIMU GUOJIOTMYECKMMU PUTMaMU, OHU BIIUSIIOT HA BPEMSsI TIOCAIKK pa-
CTEHUI B CeIbCKOM X03siiicTBe. CoTHEUHbIE SIBJICHHsI — BCIIBILIKU U MSITHA —
TaKXe BJIMSIOT Ha pa3jIMyHble COOBbITHSI Ha 3emiie. B meprosbl BBICOKOI co-
HEYHOI aKTUBHOCTH BO3MOXHBI MAarHUTHBIE OYpH, CIIOCOOHBIE MOBIMSATH Ha
SHEProCUCTEMbI, BbI3bIBasl CEpbe3HbIE Mepedou ¢ aekTposHeprueii. He tak
YK HEBEPOSITHO MPEICTABUTD, YTO COTHEUHBIE M JIyHHBIC SIBJICHUS BIMSIIOT Ha
PBIHKHM, HO KaK MOXHO MCIIOJIb30BaTh 3TU BIUSHMS JUISl CO3IaHUsI TIPOTHOCTU-
YEeCKHX BXOIOB IPOTUB TpeHIa?

Paccmotpum syHHBII LK. HectoxHO co3naTh Mo, KOTOpasi BXOAWIA
Obl B PHIHOK Ha OIpeeIeHHbII AeHb 10 WIM 110c/e HOBOJIIYHHUSI WX TOJIHOMY-
Hust. To e caMoe MPUMEHNUMO U K COJIHEYHOM aKTUBHOCTH: BXOJ MOXET aKTH-
BUPOBAThCsI, KOIJa KOJIMYECTBO COMHEUHBIX MMSITEH MOAHUMAETCS WM OIyCKa-
€TCsl BBILIE HEKOTOPOTo 3HaueHMsl. MOXHO PacCUMTBIBATH CKOJIb3SILIME CPEl-
HUE COJIHEYHOM aKTMBHOCTH M X [IepeCeYeHUs ISl yIpaBieHus BxofaMu. JIyH-
HBIC LIMKJIbI, COJIHEYHBIE MATHA ¥ JAPYTHe [UIAHETAPHbBIE SIBJICHUS] MOTYT UMETh
peasibHOe, XOTsI M HEOOJIBILIOE BIMSIHUE HA PHIHKH, M 9TO BIUSIHUE MOXET IpU-
HOCHTb IIPUOBLTL [P UCTIONIb30BaHUH AOJKHBIM 00Pa30M CKOHCTPYMPOBaHHO#
Mozes BXona. JIeiCTBUTENIbHO JIM JIYHHbBIE U COJIHEUHBIC SIBICHUS OKa3bIBAlOT
TaKoe BJIMSIHUE HA PbIHOK, YTO MPOHULIATENBHBIIA Tpeiiep MOr Obl U3BJIeYb U3
HUX MIPUOBLUTE, — BOIPOC [UIS1 SMITMPUUECKOTO MCCIENOBaHMs (CM. TIL. 9).
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LiMknbl 1 pUTMBbI

B 1. 10 uccnenyrorcest LUKJIbI M PUTMbI KaK METOJL OTIPE/IETICHUsI MOMEHTA BXO-
I1a B pbIHOK. Mies1 ucrnosib30BaHUsI LIMKIJIOB HAa PbIHKE B OCHOBE MPOCTa: 9KCT-
parnosiupyiite HabJonaeMble HUKIIbI B Oyayliee U MornblTaiTech MOKYyNaTh Ha
MUHUMMYMaXx LMKJIOB U MTPOJaBaTh B KOPOTKOI MO3UIIMK HAa MakcumyMax. Eciaun
LMKl TOCTATOYHO YCTOWYMBBI U YETKO OMNpEAEIeHbl, TO MON00HAasl cuctemMa
Oyner paboTath ¢ 6OJIbILION NMPUOKLLIBIO. Ecin Her, To pe3ysibTaThl BXOLOB Oy-
NIYT MAOXHMH.

OueHb oiroe BpeMst Tpeiepbl 3aHUMAaIUCh BU3YyaIbHBIM aHAJIM30M LIMK-
JIOB TIPY MOMOLLY TpaMKOB, KOTOPblE CTOWJIMCH BPyYHYIO Ha Oymare, a B Ioc-
Jie[IHee BpeMsi — C TIOMOIIbIO KOMITBIOTEPHBIX TTporpamMM. XOTsI LIMKJIBI MOX-
HO aHaJIU3UPOBaTh BU3yaJlbHO, B MPOrpamMmax He TaK CJI0XHO peaau3oBaTb
JITOPUTMBbI OIIPENESICHUS] Y aHaJIM3a LMKIIOB. B aHanM3e LMKIIOB MOJIe3HbI pa3-
HOOOpa3HbIE AITOPUTMBI — OT IOJcUYeTa 6apoB MEXIY MAKCUMYMOM U MUHM-
MYMOM J10 ObICTPbIX TpeobpazoBanuii Pypse (FFT) 1 crieKTpaabHOIO aHaIn3a
MeTonoM MakcumalibHo# aHTporniuu (MESA). [TpaBuibHOE UCTIONIb30BaHME Ta-
KHX QJITOPUTMOB — YXe HEIIyTOYHas 3ajaya, HO Ha OCHOBE HaJEXHbIX MPO-
rpaMM Ul aHAJIM3a LMKIJIOB MOXHO CTPOUTb OOBEKTUBHbIE LIMKJIMYECKUE MO-
JIeJIM BXOAA M TECTUPOBATh MX HA UCTOPUUYECKUX JAHHBIX.

IMpupona peIHOUHBIX LIMKIIOB BeCbMa pazHOoOpa3Ha. HekoTopbie LIMKIIbI
BbI3bIBAIOTCS] BHEILIHUMU 10 OTHOIIEHUIO K PHIHKY TPUYMHAMU, TPUPOIHBIMU
nin obuiecTBeHHbIMU. Ce30HHbIE PUTMBI, 2G(EKTHI MPa3THUKOB U LIUKIIBI,
CBSI3aHHBIC C IEPUOANYECKUM COOBITUSIMU (HAIIPUMeEp, C MPE3UICHTCKUMU
BbIOOpaMU WK OIMYOJIMKOBAHUEM DKOHOMUYECKUX OTYETOB), OTHOCSTCS K K-
30eenHbiM (BHEIIHUM). VX Jiydlle aHaJIM3UpOBaTh METONAMU, NMPUHUMAIOLIMU-
MM BO BHUMaHUe BpeMs IeiicTBUs BIUsIOIMX (HakTopoB. [pyrvue UUKIIbl 9H-
doeenHbl — X BHEILIHNE IBUXKYIIME PUIMHBI HESICHBI, U [UTST aHAJIM3a He Tpe-
OyeTcst HUYero, KpoMe pbIHOUHbIX IaHHBIX. [IpyMep SHIOreHHOro LMKIa Ha-
onronaercst mopoit B KotupoBkax S&P 500 TpexIHEeBHOro LUKIIA WIK B 8-MU-
HYTHBIX TUKOBBIX JAHHBIX 3TOro Xe cuMBoJa. [IporpamMmbl, OCHOBaHHbIE Ha
yacToTHbIX hmnbrpax (Katz, McCormic, Mait 1997) u Ha MeTone MakCUMaJlb-
Hoi1 sHTpornuu (Hanpumep, MESA96 u TradeCycles), Xopoliiu 1jisi TOMCKa SH-
JIOTEHHBIX IIMKAOB,

MpbI yxe oOCyXnaau 3K30TreHHbIe CE30HHbIE LIMKJIbI, a TAKXe JYHHbIE U
cosiHeuHble puT™MbI. B 1. 10 MccaenyoTcst SHAOTeHHBIE LMKIIBI TPU TOMOILN
CrHeMaaIu3upoOBaHHOTO BOJHOBOIO (UIbTPA.

HelipoHHble ceTn

Kak obcyxnaercst B . 11, HEUPOHHBIE CETU — 3TO CIIeLIMalIbHASI TEXHOJIOTUS
HWCKYCCTBEHHOTO MHTeJUIeKTa (Al), BO3HMKIIASI U3 TTOIBITOK AMYJISILIMK UHGbOP-
MAaLIMOHHBIX IIPOLIECCOB, MPOUCXOSIIUMX B XKUBbIX opraHusmax. HeilpoHHbie
CeTH — 3TO KOMIIOHEHTBI, KOTOPbIe CIIOCOOHBI K OOYYEHUIO U IOJIE3HBI MPU
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MOCTPOECHUU Mojeseil, KilaccudUuKaluy U NporHo3upoBaHuu. OHU MOryT pa-
6oTaTh C OLIEHKAMU BEPOSITHOCTU B HEOIPEIEJICHHBIX CUTYaLIUsIX U C «He4eT-
KUMW» MOJIEJISIMU, T.€. C 3aMETHBIMU IJIa30M, HO C TPYAOM ONpENeIMMBbIMU C
TMOMOMIBIO YeTKUX MpaBuii. CeTr MOTYT MCITOJIb30BaThCS ISl IPSIMOTO OOHApY-
JKEHUsI TOYeK Pa3BOPOTA WM MPeICKa3aHust U3MEHEHU 1ieH. VX Takke MOX-
HO MCITIOJIb30BaTh I KPUTUUECKOTO 0030pa CUTHAJIOB, TOJYYEHHBIX OT APY-
rix Moneneil. Kpome Toro, TeXHOJIOrMM HEMPOHHBIX CETEil MOTYT IOMOTaTh
VHTErpupoBaTh MHMOOPMAIIMIO OT SHIOTCHHBIX (HAITPUMED, TIPOIILIbIE LIEHBI) 1
9K30T€HHbIX UCTOYHUKOB (JIMYHbIC MHEHUSI, CE30HHbBIC JAHHbIE, BIUSHUE JIPY-
I'MX PIHKOB). HellpoHHBIE ceT MOTYT ObITh OOYYEHbI OMPEAesTh BU3YyaTbHO
pasnMyuMble MOJIEN Ha rpaduKax M CIyXHUTh B KauecTBe OJIOKOB pacrio3Ha-
BaHMsI MOJIEJIeil B COCTaBe CUCTEM, OCHOBaHHBIX Ha TPAIUIIMOHHBIX TIPABUIIAX
(Katz, McCormic, HOsiGpb 1997).

I1pa3m1a BXOAa, NOJlyYyeHHble reHeTuU4eCKuMun metogamum

B 1. 12 npuseneno uccnenosanue Kama u MakKopmuk (Katz, McCormic, ze-
Kabpb 1996), IeMOHCTPUPYIOLLEE, YTO TP MTOMOLIN TeHETHYECKOI SBOJIOLUN
MOXHO CO3[aBaTh CTa0WIbHbIE M MPHObUIbHBIE MOIEIM BXOJa, OCHOBaHHbIE
Ha npaBwiax. [Ipouecc cocTout B COCTaBIeHUM HabOpa «I111abJIOHOB MPABUJI»
U MIPUMEHEHUU TeHETUYECKOTO aJITOPUTMA JUISI MX COUYETAHMS B LIEJISIX cOo3Ma-
HMSI BBITOTHBIX BXOJIOB. DTa METOIMKA ITO3BOJISIET OOHAPYXUTh YIUBUTEIbHbIE
coveTaHMsI TPaBUJI, BKJIIOYAIOIIME U SHIOTEHHbIE, M 9K30T€HHbIE ITepeMeHHBbIE,
TPaAUIIMOHHbIE MHIUKATOPBI U 1aXKe HETPAJAUIIMOHHbIC (Harpumep, HEMPOH-
HbIE) DJIEMEHTHI [UIsl 00pa30BaHUsI MOIIHBIX [TPABUII BXOIOB. DBOIIOLIMOHHOE
TOCTPOCHME MOJIENIC — OIVH W3 CaMbIX TIEPEIOBBIX, TPOIBUHYTHIX U HEOObIU-
HBIX METO/IOB, AOCTYIHBIX IS pa3paboTYMKa TOPTOBBIX CUCTEM.

CTAHOAPTU3O0OBAHHbBIE BbIXOA4bl

Yr1ob6bl MccaenoBarb BXOIbI M0 OTAEIBHOCTA U MMETh BO3MOXHOCTh CPaBHU-
BaTh pa3jiMYHbIE CTPATErMU BXOIOB, BaXHO CO3MATh CMAHOAPMU308AHHbLU
6bIX00, TIPUMEHSIEMBIII BO BCEX T€CTaX; 9TO OAMUH U3 aCMEKTOB HAyYHOTO METO-
J1a, KOTOPBIN yXXe paccMaTpuBajcs Bbille. HayuHblil METOm OCHOBaH Ha IO-
MBITKE YAEPXKUBATh BCEe, KPOME M3y4yaeMoOro rapamerpa, HeM3MEeHHBbIM U
MOJyYyeHU sl Ha/lexKHOW MH(MOpMaLMY O IIpeaMeTe U3yYeHUsI.
CTaHIapTU30BaHHbBIN BBIXOJI, UCITOJIb3YeMbIi [UTSl U3YYEHUsI MOJIEJIC BXO-
J1a B TMOCJIEAYIOLIUX IJ1aBaxX, BKJIIOYAeT B cebsl Tpy (HYHKIMU, HEOOXOAUMbIE
JUISI MOZIeJIeil BBIXOZA: BBIXOJ C MPUOBLIBIO, KOTIa PHIHOK JABMKETCSI B TOJIb3Y
Tpeiiaepa 10CTaTOYHO J0JIT0e BPEMsI; BBIXOM C OTPAHUYEHHBIM YOBITKOM, €CJIA
PBIHOK UIIET MPOTHUB, U BBIXOM U3 3aCTOMHOTO PhIHKA CITYCTSI HEKOTOPOE BpeMst
7151 COXpaHEHUSI MapXKU U CHUXXEeHUsI Hea((heKTUBHBIX BlIoxKeHU . CtaHaapT-

DHEEHVE . W 1 u?

HBII BBIXOJ PeaM3yeTcs PU MOMOLIYM KOMOMHALIMM CMON-NpuUKasd, AUMUm-
HO20 NPUKA3a VI DbIHOYHO20 NPUKA3d.

CTomn-npuKa3 1 JUMUTHBINA TIPUKa3 YCTAHABIMBAIOTCS MPU BXOJE B CAEA-
Ky. Eciv oivH 13 3TUX IPUKA30B BBITIOJIHSIETCS B TEUCHUE TAHHOTO MHTepBaia
BPEMEHM, CleJIKa 3aBeplleHa, OCTaBIIMICS MPUKa3 OTMEHSIETCsI, ¥ JOTTOJIHU-
TeJIbHbIE MTPUKa3bl He pa3MelaioTcs. Eciu mocie HeKOToporo ornpenesieHHO-
ro MHTEpBaJia HY CTOI-TIPUKa3, HUA JIMMUTHBII MTPUKAa3 HE BBIMOIHSIIOTCSI, OHU
OTMEHSIIOTCSI, U BBITIOJTHSIETCSI PHIHOYHBIN TTPUKA3 U1l HEMEIJICHHOTO BBIXO/IA
n3 crnenku. CTom-npukas, Ha3bIBaeMbIil TAKXKE HPUKA30M YNPAGAeHUs KAnu-
manom, CIyXWT IUISl 3aKPBITUsI YOBITOUHOW MO3ULUU C TIPUEMIIEMO MAaJIbIM
yobITKOM. CHSITHE MPUOBUIA IOCTUTAETCS IMMUTHBIM ITPUKA30M 1 COOTBETCTBY-
€T MOHATUIO Yeaegoll npubviau. Tlo3uluu, Haxonsimecs: 6e3 IBUXEHUs B Ka-
KOM-JTM0O HanpaBjeHUM, 3aKPbIBAIOTCS PIHOYHBIM MpUKa3oM. bosee ciox-
HblE CTpaTeruu BbIX0OJ0B onucaHbl B yacTh 11l «MccnenoBaHue BbIXOIOB», TIe
CTaHAAPTU30BaHHBIMU OYIYT BXOBI.

IMpukas yrpasjieHUs] KalUTaJIOM M JIUMUTHBIA MPUKa3, GUKCUPYIOIINT
LIeJIEBYI0 TIPMOBbLUTb, PACCUMTHIBAIOTCS Ha OCHOBE eQuHUlY G0AAMUABHOCMU, 2
He (PUKCUPOBAHHBIX CYyMM B J0JUIapax, YTOObI pe3y/ibTaThl ObUIA JOCTATOYHO
JIOCTOBEPHBIMU U CTaOWJIBHBIMU Ha PA3IMYHBIX PhIHKAX B pa3HbIe MEPUOIBI
Bpemenu. Cromn B $1000 B Haiie BpeMsi GyIET CYUTATHCS OJIM3KUM TIPU TOPTOB-
e S&P 500, HO TOCTaTOYHO HaJIEKUM Ha PbIHKE (hbIOUYEPCOB Ha IMIICHUILY.
Henb3st MCM01b30BaTh 3alIUTHBIE OCTAHOBKU B (DMKCUPOBAHHBIX CyMMax MpU
CPaBHEHUM pa3JIMYHBIX PHIHKOB U NIEPUOIOB BPEMEHU, a €AVHUIIbI BOJIATUIb-
HOCTH, MOMOGHO CTAHIAPTHBIM OTKJIOHEHUSIM, O0ECIIEUNBAIOT SAUHYIO IIKATY
OLIEHOK. 3alIMTHAasi OCTAaHOBKA, PACIOJIOKEHHAst Ha JAHHOM KOJIMYECTBE €1~
HUII BOJIATWJIBHOCTH OT TEKYIIIEH LIeHbI, OYIeT UMETh [IOCTOSTHHYIO BEPOSITHOCTD
cpabaTbIBaHMS 32 TAHHBII TIEpUO] BpeMEHU BHE 3aBUCUMOCTH OT phIHKa. Mc-
MOJIb30BaHME CTAHIAPTU30BAaHHBIX MMOKa3aTeseil MO3BOJISIET IPOBOAMTD 3HA-
YUMble CPAaBHEHMSI PHIHKOB Y ICTOPUYECKUX TIEPUOIOB.

CTAHOAPTU3ALMUS AOJINIAPOBOW BOJIATUJIBHOCTHU

Ecm BbIXOIbI TOJKHBI OBITH OIMHAKOBBIMU ITPY TECTUPOBAHUM PA3TMIHBIX MO~
niesieil BXOIOB, TO PUCK M MPUOBbLIb B €AMHHULIAX JOJJIAPOBOM 604aMUAbHOCIU
TakKXe CJIeAyeT CTaHAapTU3UPOBATh ISl Pa3IMYHbBIX PHIHKOB U MTEPUOIOB Bpe-
MEHHU. DTO TOCTUTAaeTCs MyTeM M3MEHEHHUs KOJTMIEeCTBAa TOPTYEMbIX KOHTPaK-
ToB. CTaHmapTu3aliis MOTeHIIMAIA MPUObUTH M PUCKA BaxkKHA TSI BO3MOXKHOC-
TH cpaBHEeHUs 3(D(BEKTUBHOCTU PA3TMUHbIX METONOB BXOJA HA PA3HBIX PHIHKAX
B pazHoe BpeMsi. CTaHaapTU3alis MPUHIMITMATbHA [UTT MOICIMPOBAHMS TIOPT-
(ebHOI TOPrOB/IH, TIe KaXKIbIii PIHOK TOJKEH BKIIAIBIBATh B 9(()HEKTUBHOCTH
BCero moptdesist MPUMEPHO OIMHAKOBYIO 4acTh. [IpoGiemMa craHaapTU3aluu
JTOJUTAPOBOM BOJIATMJIBHOCTA COCTOMT B TOM, YTO JABVMIKEHUE OIHMUX PHIHKOB B
[ojiapax 3a eAMHUILy BpeMeHHU ObIBaeT ropasao 0oJblue, YeM Apyrux. bomb-
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LIMHCTBO TPEHIEPOB OCO3HAIOT, YTO OOBEMbI PHIHKOB CHJIBHO BapbUPYIOTCS,
YTO OTPAXAETCsl Ha Pa3IMYHBIX JEMO3UTHBIX TPEOOBAHMSIX, a TAKXKE Ha J0JU1a-
PoBoii BonatuiibHOCTU. HampuMep, pbroyepcHblil KOHTpakT Ha uHaeKce S&P 500
CUMTACTCSI «KPYITHBIM», @ KOHTPAKT Ha MIIEHULLY — «MEJIKUM»; HYXXHO IPOJaTh
WK KYITUTh MHOTO KOHTPAKTOB Ha MIIEHULLY, YTOOBI TIOTY4UTh A0JIAPOBYIO BO-
AaTHABHOCTE OIHOTO KoHTpakTa S&P 500. B Taba. II-1 moka3aHbl ¢ pa30uBKOit
Ha ToIbl ¥ PBIHKM BOAGTMABHOCTH OJJHOTO KOHTPAKTa M KOJMYECTBO KOHTpaK-
TOB, KOTOPbIE HA/I0 ObUIO Obl KYyMUTb UM MPOAATH, YTOObI YPABHOBECUTB 10JLIA-
POBYI0 BoaTWiIbHOCTH 10 HOBBIX KOHTPakTOB S&P 500 Ha koHery 1998 T.

J171st JaHHOTO MCCIeJOBaHUSL CPEIHSISI THEBHAS! BOJIATUIBHOCTD PaCCUUThI-
BaeTcs Kak 200-IHEBHOE CKOJb3s11Iee CPeiHee aOCOMIOTHOM BEJIMUMHBI Pa3HO-
CTU MEXIy JaHHOI M MpeblayLleil LIeHaMu 3aKkpbIThsi. CpeqHsisi JHEBHAs BO-
JIATWJIBHOCTD 3aTeM YMHOXAaeTCsl Ha LIeHy OJHOTO MyHKTa B JoJlapax, 4To 1
JIaeT XKeJIaeMyIo I0/UIapOBYIO BOJIATWIBHOCTD. LleHa MyHKTa B J0J11apax MOXeT
OBITb MOJTy4YeHA IEICHUEM I0JUTAPOBOM LIEHbI MuKa (MUHUMATBHOTO IBHKEHUS
PbIHKA) Ha pa3Mep THKa (Kak JeCITUIHOE YMcIio). Iyist HOBBIX KOHTPAKTOB S&P
500 sT0 o3Hauyaer $250 3a MyHKT (IleHa THKa/pa3mep Tuka = $25/0,10). st
MOJy4YeHHsI KOJIMYECTBA KOHTPAKTOB Ha OIpPe/IEJIEHHOM PBIHKE, KOTOPOE J0JIK-
HO OBUIO GBITh KYTIJIEHO WM TIPOJAHO IS TOTO, YTOObI MOTYyYHTh BONATHILHOCTB,
paBHyto 10 HoBbIM KOHTpakTaM S&P 500 Ha 12.31.1998 1., moyutapoBylo Boja-
TUIbHOCTH S&P 500 nessT Ha 1o/UTapOBYIO BOJIATHIIBHOCTD 3TOTO PHIHKA, PE3YJIb-
TaT YMHOXAIOT Ha 10 1 OKPYIJISIIOT 10 LIEJIOTO.

Bce Mozienu B 3TO# KHUTE MCXOAST U3 TOTO, YTO B TOPrOBJIE BCEraa 3aleii-
CTBOBaHa OJIMHAKOBAsH BOJATWJILHOCTb. PEMHBECTHLIMY IPUOBUTH HE TPOUCXO-
IIUT; pa3Mep CHEJIOK He pacTeT ¢ pa3MepoM ToproBoro cyera. CienoBaTesibHo,
rpaduKy U3MEHEHUs KaluTana OTPaxaroT MPUObUIb OT MPAKTUYECKU HEU3-
MEHHBIX C TOUKU 3peHUs] pUCKa BIOXEHU. DTa MOJE/b IIOCTOSIHHBIX BIIOXKE-
HUI NO3BOJISIET O0OITH Cepbe3HbIe MPOOIEMbl, BOSHUKAIOLIME TPU MOJEIU-
POBaHMM CUCTEM C PEMHBECTULIMEN MPUObUIM Ha (BIOYEPCHOM PbIHKE, Iie
HCTIONb3YeTCsS Map>KMHAIBHOE KpeAuToBaHUe. Monenupysi pbIHKM, OCHOBaH-
HbIe Ha Map>KMHAJIBHOM KPeTUTOBAHUH, JOBOJIBHO CIIOXKHO OTPEAEIUTD JOXOJI-
HOCTb, pa3Be YTO B aOCOJIOTHBIX JOJUIAPOBBIX 3HAYCHUSX WU 110 OTHOILEHUIO
K Mapxe J100 K PUCKY; NIPOCTbIE COOTHOLIEHMsI MCIOIb30BaTh HE YIaeTcsl.
Kpome Toro, Kanura takoil CUCTEMbI MOXKET MOPOIi CTAHOBUTBCS OTPULIATENb-
HBIM, YTO HE ITO3BOJISIET BBIYMCIISTDH JlorapudMbl 1 elie Gosee 3amyTbiBaeT
CMBbICJT COOTHOLIEHUIt. Ecmu ke MCronb3yIoTcst OCTOSIHHBIE BIOXEHUS (IO
OTHOILEHUIO K JOJIIApOBOIA BOJIATMIIBHOCTH), MeCsSIYHasl TIPUOBLITb B I0JJIapax
OyaeT OAMHAKOBO 3HAYMMa JUISl Pa3IMYHBIX PHIHKOB B TEUEHHUE BCETO MEPUO-
na; t-KpUTepyUH, BbIPaXXeHHbIE B CTaHIAPTU30BaHHOW MPUOBUTH, OYIyT 10CTO-
BEPHBI (JI0CTOBEPHOE COOTHOLLIEHUE PUCKa,/ TIPUOBUTN, UCTIOb3YEMOE ISl OLICH-
k¥ 9 HEKTUBHOCTY B TAJIbHEHMILIMX TeCTax, MpeacTaBisieT co0oil hakTuieckn
MacIUTaOMPOBaHHBIH t-KpUTEepHii), U OyIeT OYeBMIHO, KOIJa CUCTeMa YIIyd-
LraeTcsi, a Korja yXyIlaeTcsi ¢ TeYeHUeM BPeMEHH, Jaxe ecii B HEKOTOPBIX
TOYKAX Kamuraj OyneT oTpuuareibHbM. Mcnonb3oBaHue moaenu hpuKcupo-

EBEQEHHE

Tabauya 11—1 (a).
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Tabauya I1—1(b). [oaraposvie BoramuabHOCMU (NEPEAS CMPOKA) U KOAUHECTEO
KOHMPAKmog, IKEUEa. x 10 nogvim konmpaxkmam S&P 500
(6mopas cmpoka) no polHKam u 200am

BaHHBIX BIOXEHMI1 COOTBETCTBYET MOIXONAM, MU3JIOKEHHBIM B IPYTHX KHHUTaxX
10 ¢brovyepcHoii Toprosie. OTHAKO MbI PeaU30BAI ATy HALI0 osiee CTPOro,
MOMIEPXMBAst TOCTOSIHHBII PUCK, & HE TOPTOBIIO MOCTOSIHHBIM KOJMYECTBOM

daomamme  Caweon 1991 1992 1993 1994 1995 19% 1997 1998 KOHTPAKTOB. DTO HE O3HAyaeT, YTO BCErAa HyXHO TOProBaTh MOpTdeseM ¢
TTOCTOSIHHO JI0JUIAPOBOM BOAATUABHOCTEE0. CTpaTerusi OnmuMaAbHOro f i Apy-
S:;TOPM“G‘*””“ FC 23114]% 1431-374 1601%J 29012% ]&)]5679 2561311 22312679 2711'(%) rUe CTpaTeru peMHBECTUPOBAHMS YJIYUIIAIOT OOLIYIO IIPUObLIb, HO TIPH 3TOM
OHM 3HAYUTEJIBHO YCJIOXHSIOT MHTEPIIPETALIMIO PE3YJIBTATOB MOIETUPOBAHUSI.
KuBoi cKor e ]511-575 1232338 149]963 8.3 1771‘%) 1791%) 354132 ]9614645 B 11060M ciyyae MOIOGHbIE CTPAaTerny MpOLe TECTUPOBATh TTOCTGAKTYM, HC-
151 MOJIb3Ysl JaHHBIE O CHENKAX M KaruTale, MoJTydeHHbIe MPU MOACTMPOBAaHUHU C
Kubbie CBUEN H  139.00 120 173.15 168.80 170.30 241.15 218.20 28.30 (DUKCHPOBAHHBIMU BIOXEHHUSAMIE.
204 215 164 168 167 118 130 o]
Cov. ToymERa P8 29420 241.45 3R.15 28.5 364 5630 4235 5R.15
. MOPTOENb W MIATGOPMA
Coensie 606k S 28637 194.88 22.81 22.19 29.19 3331 4431 24.25 Ang CTAHOAPTHOIO TECTUPOBAHUA
9 146 108 108 114 74 70 116
coesan rysa M 1.0 1B.80 14870 13795 15.95 2150 20440 19.5 Cmanodapmuoiii nopmgpeas (PbIOYEPCHBIX PHIHKOB MCIOJb3YeTCsl VISl TECTOB
164 273 ik 207 187 17 9% 155 BCEX METOIMK, OMMCAHHbIX B JaHHOM pa3ieie. HazHaueHue ctaHaapTHOro nop-
oemoe v B0 1.9 P8 10.08 166.2 1446 1978 159 1657 Tdens COCTOUT B TOM X€, 4TO W NPUHIIHII CTAHAAPTH3AIINM BIXO0B WK 107I-
3 4 218 170 211 219 o5 4 J1apoBOii BoJMaTUIbHOCTH. CTaHIAPTHBIN l'lOpTClJ]CSJ'lb obecrieynBaeT cpa631-114—
MOCTb, TIOCTOSTHCTBO M IOCTOBEPHOCTh IaHHbIX. Bce LIeHOBBIC TaHHBIC ObLIM
HRymypysa ¢ 1(826]29 913(% 943% 982855? 10626%) e ]5012?96 %4556 nosyyeHsl ot Pinnacle Data B Bue HenpepbIBHbIX (DbIOYEPCOB, CBSI3AHHBIX U
L1 CKOppeKTUpoBaHHBIX TIo MeTony LlIBarepa (Schwager, 1992). CraHmapTHbIit
omec 0 7935669 8931%3 8%559 7637%’ 10328526 186]5%) 863% 7235% nopTdeb COCTOUT U3 CEYIOLIMX PHIHKOB (CM. TakXe TaGm. 1I-1): OHIOBbIE
unaekcobl (S&P 500, NYFE), pbiHKM nipouieHTHBIX cTaBok (T-obmurammu, 90-
Muessiza, wo 15731 15L.A 137.06 1&.50 28.00 330.13 2079 150.% nHesHble T-Bekcens, 10-neTHue Ka3HaueiicKue GyMary), BamoThl (GpUTAHCKUIA
faro 180 187 EY s 1A & Lo 188 (yHT, HEMeLIKast MapKa, IIBEeHLIAPCKUii (hpaHK, SAIMOHCKAs MeHa, KaHAICKUA
TMuera, kW 140.9% 146.06 125.31 15137 21.8l 33%6.87 27.31 1£2.00 NoJUIap, eBpoIoJUIap), SHEpreTuuecKre u HeTsHbIe phIHKU (ChIpast HedbTb, Ma-
Kamsac 201 1% 26 87 18 84 ] 200 3yT, OEH3UH), METAJLIBI (30JI0TO, cepedpo, IUIATUHA, MAJUIaANi), CKOT (OTKOPM-
Nuerma, vw  123.06 141.44 157.81 166.60 26.50 318.50 210.19 167.38 JICHHBII CKOT, XMBOW CKOT, XUBbI€ CBUHbU, CBUHAS IPYIMHKA), TPAAULIMOH-
MazecoTa 20 200 180 m 15 8 135 169 HbIE CEIbCKOXO3MCTBEHHBIE MPOMYKTHI (COeBble 0OOBI, COeBasi MyKa, COeBOE
Kode ke 2652 3R.97 4R.13 16831 8928 €07.97 1969 73153 Macio, KyKypy3a, OBeC, MIIEHHUIA) 1 MPoYKMe TOBaphl (Kode, Kakao, caxap,
9% 80 60 17 3 47 15 39 arneJIbCUHOBBIIA COK, XJIOMOK, Aec). BbIGOP PbIHKOB ObLT HALIEJEH Ha BHICOKOE
Raxao cc 1455 158.35 128.60 1865 120.5 12.55 1.6 147.30 p331-1006pa3ne 1 XOpolee paBHOBECUE MX BUIOB. Xortst (I)OHﬂOBbIﬁ PBIHOK,
1% 179 21 12 235 231 155 193 TIPOLIEHTHBIE CTaBKU, METAJLIbl, SHEPTOHOCUTEIIN, CKOT U 3€PHOBBIE PBIHKU
Caxap #11 ss 14538 124.9 19B.42 15L.00 139.61 18.08 R.% 19.3 ObLIM MPEICTABJICHbl, HEKOTOPbIE PbIHKYU (Hanpumep, uHaeke Nikkei u npu-
1% 27 147 188 208 2&2 306 204 POIHBII ra3), KOTOPbIE MOIJIM OBl YIYYIIMTh OaaHC TopTdensi, He ObUTH BKITIO-
Anenso, cox o 2746 AETO 0T A0 1990 TBIL 1648 219.60 YeHbl BBUIY OTCYTCTBUS JIOCTATOYHBIX MCTOPUYECKUX JAHHBIX. B mocnemyro-
' 130 137 109 T3 7149 T 13% ) 129 IIUX IJIaBaX MOJEIM BXOIA MCIIBITHIBAIOTCSA W Ha IOJHOM TOpTdese, 1 Ha ero
MHIVBUIYaJIbHBIX KOMIIOHEHTaX. [T0CKOJIbKY XOpOllasi CUCTEMa 0JIKHA [Py~
onos #2 o 351‘5%12 291%5 2543%5 35187{) 694% 332858 20114310 3325%5 HOCUTB IIPUOBLTH Ha PA3HOOOPA3HBIX PBIHKAX C HCIIONb30BAHIEM OIHHX U TeX
Ke MapaMeTpoB, CHCTEMA HE ONTUMU3MPOBAIACH Ul MHIUBUIYAIbHBIX PhIH-
Jlec B 317'8%1 338542 1021'2% 92439% 7]346(()) 9(1)%26 6814628 5934%1 KOB, HO TOJIKO JUIsl TOPT(esst B 1ieioM. TIpu JOCTYITHOM KOJIMYECTBE JaHHBIX
ONTUMU3ALIKS JUIsI KOHKPETHOTO PhIHKA MOIJIA TIPUBECTH K M30BITOYHOM MO/~

TOHKE I10A UCTOPUYECKUE TaHHBIC.
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Eciu He yKazaHO MHaye, B KAYECTBE BHIOOPKM JaHHbBIX UCIIOIb30BaH Te-
puon ¢ asrycra 1985 r. no 31 nexabps 1994 r. JanHble nepuona ¢ 1 sHBaps
1995 r. mo 1 despans 1999 r. 3ape3epBUPOBaHBI Il TECTOB BHE MPEIEIOB
BBIOOPKY. KONMYECTBO KOHTPAKTOB B C/ETKAX CKOPPEKTUPOBAHO IS TIONY-
JYeHMsT CTAHIAPTHOM TOJIAPOBOI BOAATUABHOCTH Ha BCEX PHIHKAX BO BCE Tie-
PUOZBI BPEMEHU; TAKUM 06pa3oM, KaXIblii PHIHOK U TIEPUOJ CPABHUM C JIPY-
TMMU U JIaeT TIPUMEPHO OJMHAKOBBIN BKJIa B OOLIMIA MOPTdhETb B TEPMUHAX
MOTEHIIMATBHOTO PUCKA W MPUOBUTH. Bce TECTB MCIONB3YIOT OAWHAKOBBIE
CTaHAAPTU30BaHHbIC BBIXOABI ISl TOCTOBEPHOTO CPaBHEHUSI MEXIy CO0Oii
Pa3IMYHBIX MOJEJel BXOAa.

ITIABA 5

—

Moaoenu, ocHOBaHHbIe Ha NPo6oax

Modeas, ocHosanHas Ha npoboe, BXOAUT B PHIHOK TOTIA, KOTIA LIEHBI Tiepece-
KaloT BEpXHUI MOPOr WIKM FPaHUILy HEKOTOPOTO LIEHOBOTO AMArNa3oHa, U Bbl-
XOJIUT U3 PhIHKA, KOTIa OHU OITyCKAKOTCSI HUXE HYKHEro Mopora MM TpaHu-
11bl. Mojiesi1 BXoaa, OCHOBaHHbBIE Ha POOOSIX, MOTYT 6bITh M MPOCTHIMU, ¥ BECh-
Ma CJIOKHBIMHU, TIPUYEM OCHOBHBIE PA3IMYMsI 3aKITIOYAIOTCS B OMPEAeTCHUN
YPOBHEI#1 OPOrOB U MHTEPBAJIOB, a TAKXKE B METO/IE BBITIOJIHEHUS BXO/IA.

BMnAbl NPOGOEB

Mozenu, OCHOBaHHbIE Ha NPOOOSIX, MOMYJISPHBI U MHOrooOpa3Hbl. OnHa U3
CaMbIX CTapbIX MOJIEJIE, UCIOIb3yeMbIX YaPTUCTAMU, — HPOCMOL npoooli
Aunuu mpenda. Ha rpacduke CTpOUTCS HUCXOISIIAS JIMHUSI TPEHA, KOTOpast
CIYXXUT BepXHel rpaHuiieil. Korza 1ieHbl MOIHMMAIOTCS BbILLE €€, OTKPbIBAeT-
csl JUIMHHAs! o3uLusl. Ecim e phlHOK OIMyCTUIICS HUXE BOCXOSILEH JIMHUK
TPeHJIa, CJIELYeT OTKPbITh KOPOTKYIO MO3ULMIO. JIMHUM MOANEPKKU U CONPO-
TUBJIEHWSI, TOCTPOEHHBIE MPU MoMolM yrioB [aHHa wiu yucen OuboHayuy,
TaKXe MOTYT CIIY>KUTb TPAHUYHBIMU JIMHUSAMM JUIS TIPOOOEB.

Hcropuyecku 3a MOIEIsIMU 1TPOOOST TPEHIOBBIX JIMHUIL CJIEIOBAI MOgeAu
npobos kananos, Kotopbie ocHoBbiBatoTcst Ha JIMHWSX nmommepkku v comnpo-
TUBJICHUSI, BBIYUCIEHHbIX MO MPOILTBIM MAKCUMyMaM U MUHUMYMaM. Tpeiinep
TIOKYTIAET, KOTa LeHbI MOAHUMAIOTCS BbIILE MAaKCUMyMa MOC/IEHUX A LUTPH-
XOB (BEpXHsisl IpaHUIIa KaHaja) U MPOJaeT, KOria LEeHbl OMyCcKaloTCsl HUXe
MUHUMYMa MOCIETHUX JT 6apoB (HIKHSISI rpaHMiia KaHaia). CrcTeMbl Ha Tpo-
00e KaHaJIa JIETKO MPOrpaMMUPYIOTCS M HPABSITCS TpeiiiepaM, KOTopbie 130e-
TaloT YCJIOXHEHHBIX CyOBEKTUBHBIX MOZiesel, Hanonooue yrios ['aHHa.

Boinee HOBBIMUM U CJIOXHBIMU SIBJISIIOTCSL Modeau npo6os 604amuabHOCMU,
IIIe TOYKU, NMepeceyeHne KOTOPbIX BbI3bIBAET CUTHAI, OCHOBAHBI HA ePaHULaX
goaamunbHocmy. I'paHUIBl BOJATUIBHOCTU PACIIONAraloTcsi Ha HEKOTOPOM
PacCTOSIHMY OT TEKYLIEH LieHbl (HanpuMep, MOCIeAHEN LIEHbI 3aKPBITHS ), IPH-
YeM pacCTOSIHUE OIPEEISEeTCs TEKYIIEH BOAGTMABHOCTHIO PbIHKA: KO BO-
A@THABHOCTDH PACTET, TPAHULBI OTOBUTAIOTCS JAJIbLIE OT TEKYIIEH LEHBI; KOr-

- J1a OHa MagacT, rpaHulbl Cy>XKarTCs. B ocHoBe neXuT craTucTUYECKast Wes:
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€CJIM PBIHOK JBUXETCSI B JAHHOM HAIlpaBJICHUU CWIbHEE, YEM OXHUIAETCS OT
HOPMaJILHOTO KOJIe0aTeIbHOTO IBMXKEHUS (ITO M OTPaXKaeTCsl B BOAATUABHOC-
TH), TO, BO3MOXHO, MIPUCYTCTBYET BJIMSIHUE HEKOE CUJIBL, T.€. PEaIbHOTO TPEH-
na. MHorue u3 cucTeM, pojaBaBIIuXcs B KoHIie 80-x romos mo $3000, Ucrosb-
30BaJIM BAPMAHTHI ITPOOOST BOJATUIIBHOCTH.

Mogenu, ocCHOBaHHbIE Ha Mpoboe, TakXke OTIMYAIOTCsS METOIOM BXOZa B
PBIHOK. BX0om MOXeT MMETh MECTO MPK OTKPBITUU WX 3aKPBITUU, YTO TpeOyeT
MPOCTOTO PHIHOYHOTO MpUKa3a. BHyTpUIHEBHOI BXOI JOCTUTACTCS TIPU TIOMO-
LM CTOI-TIPMKA30B Ha TpaHUYHBIX YPOBHSIX. bojiee CI0XHBIN METOJI TO3BOJISI-
€T MPOaBaTh UM MOKYIaTh Ha TPAHULIE, T.€. NBITATbCSA BOMTU B PBIHOK, KOTAA
rocJie mpo0ost TpaHUILIbI LEHbI HEHAIOJITO BO3BPAIIAIOTCS K HEel. DTOT METOx
MO3BOJISIET M30eraTh KakK BXOJa TI0 JIyJIlieil 1ieHe, TaK M 3HAUYUTETbHBIX OTPHU-
LIaTeJIbHBIX NEPEOLEHOK MTO3ULUH.

XAPAKTEPUCTUKU NPOBOEB

[NoHsTHE MPOGOSt UHTYUTUBHO MpPUBJIEKaTeIbHO. YTOObI TONACTb U3 OIHOM TOY-
KU B IPYTYI0, PbIHOYHAsI 1IeHa JOJKHA MPOUTH Yepe3 Bce MPOMEXYTOUHbIE 3Ha-
YyeHust: 6oJIbLLIME IBUKEHUS BCerla HauMHatoTCs ¢ MajiblX. CHCTeMBbl, OCHOBAH-
Hble Ha MPo0Oe, BXOIAT B PHIHOK MPU MAJIbIX ABMKEHUSIX, KOTIa PHIHOK JOCTH-
raeT OIHOTO U3 MPOMEXYTOUHBIX 3HaUeHMit. Moaenu, OCHOBaHHbIE Ha Mpo-
0oe, cremyloT TeHASHIIMM phiHKa. Elle 0qHO MOoNoXMUTeTbHOE KAauecTBO THX
MoJeNeil B TOM, YTO ClleJOBaHUE PbIHKY ObICTPO JeJaeT CAENKU NPUObLIbHbI-
Mu. MHOrIa MOXHO YCTAaHOBUTH OYEHb OJIM3KME 3alllMTHbIE OCTAHOBKM — Ta-
KOWi TIOIXO MOXHO MPOTECTUPOBATh TOJIbKO Ha BHYTPUAHEBHBIX JAHHBIX TH-
KOBOTO YpoBHsI. CMBICI B TOM, UTOOBI BOITH MpH MIPoOOe ¢ OueHb O1M3KOI 3a-
LIUTHOI OCTAaHOBKOIA, 0XMasi, YTO JABMXEHUE MPOOOsI CMECTUT LIEHY OcTa-
TOYHO JaJIeKO, YTOOBI 3alllMTHAs OCTAaHOBKA HE pearupoBaja Ha HOPMalbHbIE
MeJiK1e KosebaHus pbIHKa. 3aTeM Mpearonaraetcst ObICTpO BbIUTH, 3aduKCH-
PpOBaB MPUOBLIbL WM CMECTUB 3aLUTHYIO OCTAHOBKY 10 0€3yObITOYHOTO YPOB-
Hs. Ho ynacres nu 3adukcupoBath npuobLIb 10 pPa3BOPOTA LIEHOBOTO IBUXeE-
HUS — 3aBUCHUT OT MPUPOJBI PHIHKA M CUJIbI ABUXKEHUS, BBI3BABLIETO MPOOOI
YPOBHSI.

[1pu aTOM IpobOU, Kak U Ipyrue MOAEIN, Cleaylolliue 3a TPEHIOM, UMEIOT
TEHJIEHLIMIO BXOIUTb B PBIHOK C 3ala3[blBAHMEM — HEPEIKO TaK MO3[IHO, YTO
JBUXXEHUE YK€ OKOHYMIOoCh. Kpome Toro, mo3uiuust MOXeT ObITh OTKpbITAa Ha
HEeOOJIBLIOM ABMXKEHUU LIEHBI, HE TO3BOJISIOLIEM HOTYYUTh TPUObLIL. [TocKosb-
Ky CUCTEMbl, OCHOBAaHHbIE Ha NPpoboe, CIEAYIOT 3a TPEHIOM, OHU MOJBEPXEHBI
3HAUUTEJIbHBIM MPOCKAIb3bIBAHUAM. BripoueM, ¢ TOYKM 3peHUS TEOPUHU CTa-
OuJIbHAsL ¥ XOPOLLIO CMPOEKTUPOBAHHASI CUCTEMa paHO WK MO3IHO MoiMaeT
peajlbHOE IBUKEHUE PbIHKA, KOTOPOE CKOMIIEHCHUPYET YacTble (HO MEJKHUE)
yobITKM. OnHAKO MHOTHE Tpeiiaepbl YTBEPXKIAIOT, UTO ceityac, MpH IUPOKOit
JIOCTYITHOCTH BBICOKOITPOM3BOAUTEIIBHBIX KOMITBIOTEPOB, MIPOCTHIE METO/BI, OC-
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HOBaHHbIE Ha poboe, yKe He paboTaloT JOCTATOYHO XOpoLlo. B To Bpems Kak
CUCTEeMBbI pa3pabaThbIBAIUCh, TECTUPOBATUCH M BBOIWIUCH B IEHCTBUE, PHIHKU
JIOCTaTOYHO OBICTPO «afaNTUPOBATUCH>» K CUCTEMaM Mpo0osi, YTO MPHUBEIO K
3HAYUTEILHOMY CHUXEHUIO 3()DPEeKTUBHOCTH JaHHBIX cucTeM. B pesynbrare
LIEHOBOIA 1IyM BOJIM3M TPaHULL, TI€ Pa3MeLaloTcsl CTOM-IPUKA3bl CUCTEM, OC-
HOBaHHBIX Ha MPO0OsIX, 3aCTaBJIsIET CPadAThIBaTh 3T CUCTEMbI M3JIMIIHE Yac-
TO. DTO 0COOEHHO 3aMETHO Ha aKTMUBHbIX BOAATHABHBIX PbIHKAX, TAKUX KaK
S&P 500 wmm T-ob6muraiu. KpoMe Toro, JIeTKo MomacTb B CUTYaIMio ¢ 00Jb-
UM (OTHOCUTENIBHO pa3Mepa CpelHeil CIENKM) MPOCKalIb3bIBAHUEM MPU T10-
TMIBITKE TIPUMEHSITh METOIbI TPOOOST IPY BHYTPUIHEBHOI TOProBIie; Wisi Gosee
JUIUTEJIbHBIX T1€PUOJ0B MPOOOU MOTYT OBITh BIIOJIHE MPUEMIIEMBI.

X0poLlI0 CKOHCTPYHPOBaHHAasl MOJE/Ib Ha OCHOBE MPOOOSI MbITaeTcsl 000K -
TH MPOOJIEeMy LIyMa ¢ MAKCUMAIbHOU 3(h(HEKTUBHOCTBIO. DTO MOXKET JOCTH-
raThCsl YCTAHOBKO# MOpOTa Ha yPOBHSIX, BPSII JIM JOCTHKMMBIX CITydaiiHOM, He
0003HaYaolLeii TPeH1a AKTUBHOCTbIO PbIHKA, — Takux, KOTOPbIE, CKOpee Bee-
0, OYAyT JOCTUTHYTHI, €C/IM Ha PhIHKE c(HOpMUPYETCS 3HAUYMTEbHBINA U T10-
TEHLMAIbHO BbITOAHbII TpeHA. Eci moporu ycTaHOBAEHbI CIMIIKOM OJIM3KO K
TEeKYIIMM LieHaM, OyleT HabmonaThest OOMbLIOE KOJTMYECTBO (DASIbLIMBBIX CHUT-
HaJIOB, UTO MPUBEAET K «TMJI000pa3HOl» TOPropie — LIEHOBOM LIyM OyaeT 3a-
MyCKaTh MPHKa3bl TO B OHOM, TO B IPYTOM HarmpaBieHuu. [10CKOJIbKy Takue
NBUKEHUS HE MPECTaBISIIOT CO00i peanbHbIX TPEHIOB C JUTUTEIbHBIM IIEPUO-
JIOM, TTPUOBLIL OyIeT MMHUMAJIbHO, @ KOMUCCHSI M TIPOCKAIb3bIBAaHMS HaHE-
CYT TSKEJblii yiap 1o Kanuraiy tpeiiaepa. Eciu rpaHuLibl pa3HECeHbl CIIMLI-
KOM IIMPOKO, JaleKO OT TeKYILEW LEeHbI, TO CUCTeMa OyeT 3aKiIoyaTh CIMILI-
KOM MJIO CIEJIOK U BXOIUTb B PHIHOK CJIMILKOM IO3IHO TPU JIIOOOM BaXKHOM
NBYKeHMU. Eciu e rpaHMIIbI YCTaHOBJICHBI BEPHO (Ha OCHOBE JIMHUII TPEeH A,
[OPOroB BOJIATUJIBHOCTH MJIM YPOBHEH MOIIEPXKKU/COIIPOTUBIIEHUSI), TO T€O-
pEeTUYECKH cHcTeMa, OCHOBAHHAsi Ha MOJENSX Mpo0osi, MOXET ObITh BecbMa
3(deKTUBHOI: YacTble MeJIKUE YObITKY, BbI3BAHHBIE OTCYTCTBUEM IPOLIOJIKE-
HUS TPEHJA WK LIEHOBBIM LIYMOM, JOJKHBI KOMIIEHCHPOBATHCSI 3HAUMTEI b~
HBbIMU NIPUOBUISIMU TIPU KPYITHBIX IBUKEHUSIX PbIHKA.

J11s CHUXKEHUSI KOJTMYECTBA JIOXKHBIX CUTHAIOB M YMEHBIICHUS «ITHJI000-
Pa3HOCTU» TOPTOBJIM CUCTEMbI Ha OCHOBE MPOOOSI MHOTIA COEIUHSIOTCS C UH-
MKaTOpaMu, HamlpuMep ¢ «MHAEKCOM HaIlpaBieHHOro IBuxeHus» (Welles
Wilder, 1978), KOTOpbIE MPEANOIOKUTENBHO ONPEIEISIOT HATMYME WIN OTCYT-
CTBME TPEHIOB Ha pbIHKe. EC/M TpeHaa HeT, TO CUTHAJIbI BXOZA, CO3aBaeMble
CUCTEMOM, UTHOPUPYIOTCS; €CJIM TPEHIL €CTb, OHU PUHUMAIOTCH K UCIIOJIHE-
Huto. Ecim Obl momynsipHble MHAMKATOPBI TPEHAA NEHCTBUTENBHO PaboTally,
TO JI000I#i Tpeliaep, MPUMEHSIBLIUIA UX B COYETAHUU C IIPOPHIBOM WU IPYroi
MOJIETIbIO, CIIEYIOLIEH 3a TPEHIOM, pa3boraTes Obl: cucTeMa BXOaua Obl TOJb-
KO B 3HAYUTENIbHbIE TPEH/IbI, BE/Isl TOPTOBIIIO VIAIKO U cTabuibHO. [Ipobnema B
TOM, 4TO MHIMKATOPBI WX He (PYHKIMOHMPYIOT AOCTAaTOYHO TOYHO, WM HE
YCIIEBAIOT CPearupoBaTh JOCTATOYHO ObICTPO, OTCTaBasi OT PbIHKA U Jesiast pa-
00Ty CHUCTEMbI HE MICATbHOIA.
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TECTUPOBAHUE MOJEJIEA, OCHOBAHHbIX HA NMPOBOE

B sT0i1 maBe GymyT MPOBEAEHbI TECThl HECKOJIBKUX CUCTEM, OCHOBAaHHBIX Ha
npo6oe 1 paboTaIOIIMX C Pa3HBIMU MOPTHETIMU Pa3IUIHBIX OyMar, JUIst CpaB-
HeHus ux addexkTuBHocTU. Hackosbko xopoliio oHu padoraot? Jla u pabora-
forsm? TeopeTnueckn MOJIEIU Ha MPOOOe HAMTYYIIUM 00pa30M TOIXOIST ISt
TOPrOBJIM Ha PbIHKAX C yCTOMYMBBIMY TPEHIAMU, TaKUX KaK pbIHKU forex. [Tpu
JIOJDKHOM HCITOJTb30BaHUM (DMIIBTPOB OHM MOTYT paboTaTh M Ha APYTUX PbIH-
kax. HekoTopbie OTBEThI Ha 3TH BOMPOCHI OYIyT MPUBEACHbI B HAIIIEM KCCIIe-
noBaHuU. Bo Bcex Tectax MCMOMB30BATMCHh CTAHIAPTHBIE TOPTGhENIb U CTpaTe-
rust Bbixona (cM. BBeneHue K yactu II).

BXOIB HA ITIPOBOE KAHAJIA

[TepBble TeCTBI pacCMaTPUBAIOT Pa3IMYHbIe BApPUAHTHI BXOIOB HA OCHOBE TPO-
6051 LleHOBoro KaHasna. CHayala Mbl UCCIIELYeM MOJENIU, OCHOBAHHbBIE TOJIBKO
Ha LIEHAX 3aKpbITUS, a TAKXKE MOJENM, TIe UCIOJIb3YIOTCH MpoOou ypoBHEN
MaKCUMaJIbHOTO MAaKCMMyMa WM MAUHUMaJIbHOTO MUHUMYMA. B aTUX Mozesax
TPaHMIIbI 1IEHOBOTO KaHajla COOTBETCTBYET MOHSATUIO YPOBHEN MOLIEPKKU/
COINPOTUBJIEHUSI.

MNMpo6om Ha ocHOBE LeH 3aKpbITUS

Tecm 1. Cucmema na ocnoge npo6oa xaumaaa. Hcnoavsyromes moavko
Uenvt 3aKpbimus; 6x00 N0 PbIHOYMHOU UeHe npu OMmKpoimuu 6upixcu Ha
caedyrouuii 0enb U CMouMOcms cO0ea0K (KOMUCCUS, NPOCKAAb3bléaHue)
He yuumviearomcs. TlpaBuia cCTeMbl TaKOBBI: «Eciu Tekylast mo3uuust Ko-
PpOTKas WA HEUTpasibHasA, a PPIHOK ITOJHMMAETCH BbIIE MAKCUMaJIbHOW LIEHBI
3aKPBITHS 32 [TOCJICTHKE /1 THE, TO MPH 3aBTPALIHEM OTKPBITUU CJIeIyeT Mo-
KyMnaTtb», WIN Xe, COOTBETCTBEHHO, «Eciu Tekylasi mo3uuus JUIMHHAsT WK
HEUTpabHasi, a PHIHOK OIMYCKAETCs HMXXE MUHMMAJIbHOI LIEHBI 3aKPBITHS 32
rocsiefHUe N AHEH, TO TPY 3aBTPALTHEM OTKPBITUN CJIEYeT TpoaaBaTh (OTKpPbI-
BaTh KOPOTKYIO ITO3ULIMIO)». Y 3TOil CUCTEMBI TOJIBKO OIMH MapaMeTp — Mepu-
0[] 71, KOJIMYECTBO aHAIM3NPYeMbIX AHEH. KoIMyecTBO KOHTPAKTOB [UIsl TOKYII-
KH WIK IPoJaxu (ncontracts) GbuUIo BBIOPAHO TAKMM, YTOOBI U151 TAHHOTO PhIH-
Ka COXpaHsUIach A0JJIApOBasi BOAATUABHOCTB, IIPUMEPHO COOTBETCTBYIOLIAS
I1ByM HOBbIM KoHTpakTaM S&P 500 Ha koHen 1998 r.

BbIxo/bl IPOU3BOSITCSI, KOI/IA CIy4daeTcst Ipo0oii B HalpaBJIeHUU, TPOTH-
BOIIOJIOXKHOM TEKYILE OTKPBITON MO3MLIMK, WK CpabaThIBaeT CTAHAAPTHBII
BBIXOZI (HampuMep, 3alllUTHasl OCTAaHOBKA, LieJIeBasi MPUOBbUIL UM BBIXOZ 110
PBIHOYHOIA 1IeHe, eCJIM MO3MLMs ObUla OTKPBITA JOJIbIIE YKa3aHHOTO KOJInye-
CTBa IHei). 3alluTHas OCTaHOBKA OMpPeIe/sieTCsl KaK BXOIHAs LieHa ITI0C (st
KOPOTKHMX) WJIM MUHYC (U151 JUIMHHBIX TTO3ULIMIA) TTapaMeTp mmstp, BeIUUNHA
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KOTOPOTO JIMHEIHO 3aBUCUT OT PA3MEPOB CPEIHEr0 UCTUHHOTO LIEHOBOTO JI1a-
na3oHa nociaenHux 50 gHei. ['paHULIBI 1IeJ1eBOM MPUOBLIN MPEACTaBISIOT CO-
00i1 BXOIHYIO LIEHY TUTIOC (1Sl JUIMHHBIX) UM MUHYC (IU1S1 KOPOTKUX MO3UIIHA)
elle OAMH NapaMeTp — ptlim, TakXXe CBA3aHHBIN C BEJIMYMHON CPEIHETO UC-
TUHHOTO Juarna3oHa rnociaenHux 50 nHei. «BbIxom rpu 3aKpbITUM» (BUI PbI-
HOUHOTO MpHKa3a) MPpeacTaBIseT coO00 MpUKa3, KOTOPHIi OTIAETCsI, €CIH TO-
3ULIMS yIePXKUBAJIaCh OIpe/ieSIeHHOE KOJIMUYECTBO AHel (maxhold). Bee BbIXomn-
HbIE MTPUKAa3bl UCTIOTHSIIOTCS TOJIBKO MTPU 3aKPBITUM; 3TO OTPAaHUYEHME TI03BO-
JIsieT U30eKaTh UCIIOJMHEHUS MPUKasa P CIy9ailHOM BHYTPUIHEBHOM JIBU-
>K€HUU 1IeHbI. Ecmi Obl BBIXOIBI OCYIIECTBIISUINCH BHYTPU LIGHOBOTO 6apa (IHs),
TO CyIIECTBOBaJIA ObI BO3MOXHOCTb OTIATh HECKOJILKO ITPUKA30B B OITHOM Gape.
MozaenupoBaHe TaKOil CUTyall HEBO3MOXHO, TTOCKOJIBKY IBMXXEHUE 1IEH B
rpeJesiax oJHOro 6apa HEeM3BECTHO, U, CIIENOBATEIbHO, TIOPSIIOK UCTIOTHEHUS
OTAAHHBIX MPUKA30B OKa3bIBACTCSI HEOIMPEAETCHHBIM.

Cpeonuti ucmunnbiil Ouana3on (Mepa BOAQTHABHOCTH) PACCUMTHIBAETCS KaK
cpenHee 3HaU€HME MCTUHHOTO AMarna3oHa 3a HECKOJIbKO MPEIbITYIINX AHEH (B
naHHoOM ciyyae 50 qHeit). ICTMHHBI [uana3oH MpeacTasisieT co00il HanboIb-
LIYI0 M3 CIIEAYIOIINX TPEX BEJMUMH: PA3HOCTh MEXITY MAaKCHMAJIbHOM 1 MUHU-
MaJIbHOW LIEHaMU 3a IeHb, Pa3HOCTb MEXIy MAKCUMYMOM U LIEHOM 3aKPbITHSI
TIPEABIOYILLETO AHS U Pa3HOCTb MEXIY LIEHON 3aKPbITUSI MPEAbIIYILETO THS 1
MUHUMAIbHOW LIEHOH TeKYLLEro IHS.

Hwuxe npuBoauTcst KOMIbIOTepHBII Ko Ha C++ 1151 cucTeMbl Mpo06ost Ka-
HaJIa 110 LIeHaM 3aKpPBITUSI CO CTAaHIAPTHOI cTparerueil Boixona. [lpu pacuere
KoJIn4YecTBa KOHTPAKTOB CcIutiT S&P 500 otnenbHO He yuuTbiBasicsi. HoBbIi KOH-
TPaKT CUMTACTCSl MACHTUIHBIM TpenbyiyiieMy. MoaeirpoBaHue, TeM He Me-
Hee, KOPPEKTHO, €CJIM CUMTaTh, YTO Tpeinep (a He CUMYJISTOP) MPOAACT WU
MOKYTIAeT 1Ba HOBBIX KOHTPAKTa BMECTO OJHOTO CTApOro: CUMYJISITOP HACTPO-
€H TaK, YTO OH IIPOJIAET BABOE MEHbIIE HOBBIX KOHTPAKTOB, YeM CJIEIOBAJIO OBI,
HO CUMTAeT UX pa3Mep yaBoeHHbIM. Ha dbblouepcHBIX phIHKaX WHOIIA UMeeT
MECTO aJMUHUCTPATHBHAsE OCTAaHOBKA TOProB (3ampeT Ha JaJbHEHIINIl POCT
WM TaJIeHVe 1ICHbI), BbI3BaHHAsI YpE3MEPHBIM N3MEHEHUEM LIEHBI, TPEBbIIIIA-
JOLIMM MaKCHMMAaJIBHO JOITyCTUMOE M3MEHEHNE, YCTAaHOBJIEHHOE IMpaBMIaMu
JIaHHOW TOProBOM ITIONIaAKKU. Hailla mporpamMma orpeiesisieT 3T THU TIPOBep-
KO Auara3oHa: HyJIeBOI Auana3oH (MaKCMMYM paBeH MMHUMYMY) TO3BOJISIET
MPEITOJIOXKUTh MATYIO JIMKBUIHOCTh U, BOBMOXHO, OCTAHOBJIEHHbBIE TOPIH.
XoTs 3Ta cxeMa He uieanbHa, Py ee UCIO0Ib30BaHNY B MOACIMPOBAHUN IOy~
YaloTCsl Pe3yJIbTaThl, MIOXOXHUE Ha peaibHyl0 Topropiw. Coop TouHoi nHbOP-
Maluyu O JHSIX C OTPAaHMYEHHOI TOPTOBJIe CO BCeX GHPsK — 3aadya MPaKTH-
YECKH HEMOCWIbHAsI, [T09TOMY MbI CITOJIb30BAIM METO]] HYJIEBOTO IMaIla30Ha.
Kox mo3BoJisieT mpoBoAUTb MOBTOPHBIN BXOI B PHIHOK MPY BO3HUKHOBEHUU
HOBBIX MAKCUMYMOB WJIM MUHUMYMOB.

static void Model (float *panms, float *dt, float *om, float *hi,
float *lo, float *cls, flcat *vol, float *oi, float *alrv, int nb,
TRSIM&t s, float *egels) (
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BRIIONHEHNE TECTUPOBAHMUS MOZeNN
parms- maBop [1..MAXPRM] napaMeTpos

dt - Habop [l..nb] mar B dopmare CTMMANI

oprnt  — Habop [l..nb] IIeH OTKPHTUS

hi - Habop [1..nb] MANCHMATHRHED: ueil

1o - mabop [1..nb] | MPHHMANEMEN DeN

cls - Habop [l..nb] LeH 3akpHTUS

vol - Habop [l..nb] 3Hauenmit obbema

0i - mabop [l..nb] s3Hauemii OTKPHTOTO MHTEpeca
dlrv - mabop [1..nb] CpemHMX HOMTADOBO¥ BOMATILHOCTU
nb - KOIMHYeCTBO HAHell B Habope maHHBIX

ts - CCHJIKA HA KJIACC TOPTOBOTO CUMYJISITOPA

eqgcls- mabop [1..nb] ypoBH&E MAMMTama mpy 3aKPHTHX TOZUIMSK

//0bBsABIISIEM JIOKaNbHEE TepEeMeHHbe
static int c¢b, n, ncontracts, maxhold;
static Eloal mmsep, plio, atr;

//

KOMMpYeM TapaMeTps B JIOKAJIBHHE MEPEMEHHHE Ui YHOBHOTO OBDAleHus

n = parms [1]; // TapaMeTp UMPMHH KaHana

maxhold = 10; // TIepUON MaKCUMABHOTO YAEPKAHMS O3V
ptlim =4.0; // ueneBas NPWUOHIBL B eOVHMALAX BOJNATUIBHOCTH
mmstp =1.0; // BammMTHasT OCTaHOBKA B EeAVMHMIIAX BONATUILHOCTH

/7
/7

ts.

t
//

0

file = x09rnod0l.c
TONEX

IS 3TOTO TeCTa BHCTABISEM TDAH3AKIMOHHHE M3NEPKKM DABHEMY HyIO
commission(0.0);

.slippage(0.0);

npoxonuMm uyepes 6Gapel (OHM), HYTOOH CMONENMPOBATE DeasbHYl TODPTOBIIO

for(cb = 1; cb <= nb-1; cb++) [

//He OTKpHBaeM MO3ULIMII 1O Hadyana BHOOPKU
//... TO ¥e camoe, 4YTO yCTaHOBKa MaxBarsBack B TradeStation
if (dt([cb] < IS_DATE) { egcls[cb] = 0.0; continue; }

// BHIONHSIEM OXMUIaluMe IPMKasbl M CYMTaeM KYMYJISITMBHEI KarlmMTasn
ts.update(opn[cb] , hi[cb] , lo(cb] , cls[cb] , cb) ;

eqcls([cb] = ts.currentequity(EQ_CLOSETOTAL) ;

// cunMTaeM KONMYECTBO KOHTPAKTOB VIS MO3ULIMN

MH XOTVM TOPIOBATEH SKBUBAJIEHTOM [OJUIAPOBOV BOJNATUILHOCTH
PaBHEM 2 HOBBHM KOHTpakTaM S&P-500 or 12/31/98

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

if {ncontracts < 1) ncontracts = 1;

// m3beTaeMm yCTaHaBMMBATL TIPMKA3e HA IOHY C OTPAHMHYEHHOH TOPTOBIEH
if (hi [cb+1] == lol[cb+l]) continue;

// file = x09mod0l.c
// Tpobolt KaHana HO OCHOBE IIeHH 3aKPHTHUS C BXOMOM Ha 3aBTpamHeM OTKPHTHMA
if (cls[cb]>Highest(cls,n,cb-1) && ts.position () <=0} {

ts.buyopen( 1’, ncontracts);

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

// CHMYNATOD MCTONB3yeT CTaHAAPTHYD CTPATerMb BHXOXA

atr = AvgTrueRange (hi, lo, cls, 50, cb) ;
ts.stdexitels('X', ptlim*atr, mmstp*atr, maxhold);

// obpabaTeHBaeM clemyouMi NeHb

IJIABA O VMOJIEJIM, OCHOBAHHBIE HA TTPOBOSAX V\{] 1ud

DTOT KON ObLT CKOMIIMJIMPOBAH M CBSI3aH C 00OJIOYKOM M OMOIMOTEKaMu
s paspaborurika; B TradeStation 210 Ha3bIBaeTcsl «BepuduKanuein» cucre-
Mbl. [1pu momMorm KoMaH1 060JI0YKM TPOBOAMIIACH ONITUMM3ALIMS TTapaMeTpa
n ¢ 106OBbIM NoAxonoM. Jlydiiee Mo MoKasareIssMU pUcKa/MpUObUIN pelie-
HUE TIPOBEPSUIOCHh Ha JaHHBIX, B3SITBIX BHE MpeaesioB BbIOOPKHU. OnTuMuza-
LIMSI COCTOsIIa B MPOTOHKE MapaMmeTpa 1 yepe3 3HaueHust ot 5 1o 100 ¢ marom
B 5. INapaMeTp 3allMTHOI OCTAaHOBKM mmstp ObUI YCTAHOBJIEH Ha ypoBHE |
(T.e. OHOI €AMHULBI BOJIATWIBHOCTY WIM CPEIHET0 UCTUHHOTO J1ara3oHa),
rnapaMeTp LieJIeBOi NpuObLIK ptlim — Ha ypoBHE 4 (4 eIMHMLIBI), @ MAKCUMATb-
HBII TIepuon yaepxaHus no3uunu maxdays Obu1 paBeH 10 nHaM. DT 3Have-
HUsI UCTIOJIb30BAJIUCH [UTSI CTAaHJAPTHBIX MTAapaMeTPOB BbIXOIA BO BCEX TECTax
METOIMK BXOJa, €ClIM He yKa3zaHo MHaue. YToObl 0CO3HATh MacIUTa0 LieneBoit
MPUOBLIN U 3alIUTHBIX OCTAHOBOK, YKaxeM, uTo (brouepchl S&P 500 Ha Ko-
Hew 1998 r. umenu cpeqHMt MCTUHHBINA Auana3oH 17,83 myHKTa, WM OKOJIO
$4457 3a omvH HOBBIN KOHTPAKT. JUjisi MEPBOroO TeCTa KOMUCCHUSI U MPOCKaJb-
3bIBAHKME MPUHSTHl PAaBHBIMU HYITIO.

J11st TaKO# MTPOCTOI CUCTEMBI Pe3YJIbTaThl ObLTM HEOXUIAHHO XOPOIIN: TO-
ZoBast IPUOBLTL cocTaBiIa 76%. Bee mapameTpbl 71 ObUTM NPUOBUTGHBIMHU, B OT-
HOLIEHUHU PUCKa/TIPUObLIM ONTUMAJIbHOE 3HaueHue coctaBuiio 80 nHeit. T-Tect
JTHEBHOI MPUOBLTH (10 COOTHOLICHUIO PUCKa/TIPUObUTN) TIOKa3bIBaeT, YTO Be-
POSITHOCTB ClTy4aitHO# 3(()EeKTUBHOCTH COCTABISICT MEHEe OJHOI THICSIYHOM,
a rocsie KOppeKLUMK Ha ONTUMU3ALIMI0 — MeHee ofHol cotoil. Kak u cienoBa-
JIO OXXMJATh MO TAaKKUM 10Ka3aTessiM, B TeCTe BHE TIPEAESIOB BBIOOPKH cucTeMa
Takxe ObUta MPUOBbUTbHOM. [IJTMHHBIE TO3UIMU (TIOKYITKKA) TTPUHECTH OOJIbIe
MpUOBLTH, YeM KOPOTKHE (TTPOAAXH), BO3MOXHO, B CBSI3M C JIOKHBIMU CUTHa-
JIaMU C KOPOTKOM CTOPOHBI, BBI3BAHHBIMH IMOCTOSIHHBIM CHUXKEHUEM LIEHBI TIPH
MPUOIVDKEHUY CPOKa NCTEUEHMs KOHTPAKTOB. JIpyroe 0ObsICHEHHE COCTOUT B
TOM, YTO LIEHBI Ha TOBapbl OOBIYHO G0JIee MOIBEPXKEHbI BIMSHUIO KPUZUCOB U
neduunta, yeM n30bITKa. Kak u npu MCNoab30BaHUM APYTUX CHCTEM, OCHO-
BaHHBIX Ha MPOOOE, MPOLIEHT MPUOBUILHBIX CIENOK ObLT HEBENUK (43%), TpU-
YeM KPYTMHBbIE MPUOBLIMA OT PEIKUX yAAYHbIX CAETO0K KOMIIEHCHPOBAIN YacTble
MeJIKue YOBITKM. XOTS HEKOTOPBIM TCUXOJIOTMYECKU TPYIHO BOCIPUHUMATH
cucTeMy, KOTOpasl TEPIUT YObITOK 3a yOBITKOM B OXXMIAHUM OOJBILION TPHObI-
JIM, OXMIaHUE TOTO CTOMT.

KanuTan noptderst mpu ncrnoab3oBaHUK ONTUMAIBHOTO [UTs1 BBIOOPKY Ma-
paMeTpa n CTabMJIbHO POC Kak B MpejiesiaX BHIOOPKYU JaHHBIX, TaK M BHE €r0;
M30BITOYHAST ONTUMM3ALMS 3eCh HE TIpeAcTaBisuia mpobiemsl. 'paduk nsme-
HEHUsI KaluTala MoKa3bIBaeT HEKOTOpoe CHIKeHHE 3(hdOEKTUBHOCTH CHCTe-
MBI CO BpeMeHeM. BripoueMm, cuctema, ocHOBaHHasi Ha IPOCTOM MPoOOe KaHa-
Jia, BCE ellle MOXEeT U3BJIeKaTh U3 PbIHKA HEeIUIoXyio Npubbutb. M Het? Yuru-
Te, 4To TecT | mpoBoamscs 6e3 yueTa pacXoqoB Ha CAeIKU. B cieayromiem Tec-
T€ y4TeHbl KOMUCCUOHHBIE U MPOCKAb3bIBAaHKE.
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Tecm 2. Cucmema na ocHoee npobos kanaaa. Hcnoavzyromcsa moavko
UeHbl 3aKpblmusi; 6X00 N0 PbIHOYHOU UeHe npu OMKpblmuu Oupixcu Ha
caedyrowuii 0eHb, KOMUCCUSL U NPOCKAND. y csa. DTOT
TECT MPOBEACH TOYHO TaK Xe, KaK W TMPeAbIIyInii, 3a UCKIIOUEeHUEM ydyeTa
NpocKasib3biBaHUs (3 THKA) ¥ KOMMCCHOHHBIX ($15 3a kit cuesnku). Xotst ata
MojIelTh paboTasia yCIlelrHO 6e3 yueTa pacXoI0B Ha C/ICNIKU, Ha MTPaKTHUKe OHa C
TPECKOM TMpoBatniIachk. Jaxe jydiiee B BIOOPKe pellieHUe MPUHECIO TOIbKO
YOBITKU, W, KaK U CJIEJOBAIO OXUIATh, BHE MPEIEIOB BHIOOPKM CUCTEMA TaK-
Ke paboTajia ¢ yobITKoM. [Touemy ke OTHOCUTEIbHO HEOOJIbIINEe KOMUCCUOH-
HbIE ¥ TPOCKATb3bIBAHUE TIPUBOJIST K Pa3pYIICHUIO IPOU3BOAUTETLHOCTH CHC-
TeMbI, KOTOpast 6€3 HuX 3apabaThiBaeT THICAYM JOJUIAPOB HA CPEIHEN MPUOBLTb-
Holi caenke ? [ToToMy 9To Ha MHOTHX PBIHKAX CIEJTKU BKITIOYAIOT MHOXECTBEH-
HBIC KOHTPAKTbl, & KOMUCCUOHHBIE U IMPOCKAJIb3bIBAHUSA BJIUAIOT Ha Ka)K,Elblﬁ
KOHTPAKT T10 OTAEIBHOCTU. B maHHOM cilyyae OmsITh MMEHHO JJTMHHBIE CIETKA
MPUHOCWJIM HauOOJIbLIIYI0 NMPUOBLIL. Mogesb ObUla yMEPEHHO J0X0HOI B 1980-
X Tofax, HO TOTOM CTajia YOBITOUHOW. YUMTHIBasl MPUOBUTBHBIE PE3YyIbTaThl
MPOLJIOrO TecTa, MOXHO MPEATNOJIOXUTh, YTO MOJEIb TOCTENIEHHO MepecTaia
OKYTIaTh PacXolbl Ha COBEpIIeHME cresioK. Korma mpocTeie KOMITbIOTEPU30-
BaHHbIE CUCTEMbI ITPOOOEB BOLLIM B MOy B KoHIle 1980-X rogoB, BO3MOXHO,
VIMEHHO OHHU C TeYeHUEM BPEMEHU U3MEHUIIN TIPUPOLY PHIHKOB, YTO MPUBEIIO
K NafieHnto 3G HEeKTUBHOCTU JaHHBIX CUCTEM.

B ta6u1. 5-1 npueneHs! pe3ysbTathl opTdesis Isl CUCTEMBI, OCHOBAHHOI Ha
npoboe KaHaa. Pe3ysbraTel pacpenesieHbl 0 pa3HbIM PIHKaM JUTSI Pa3TUYHBIX
BBIOOPOK JAHHBIX (Ha3BaHUSI PHIHKOB M MX CUMBOJIbI COOTBETCTBYIOT 00O3Haue-
uuam ta6n. 1I-1; yacts 11, BBenenue): IIPUEAA — o6iias NpUGBUIL ITMHHBIX MO~
3ULIMIA B Thicsiyax fosutapos; [1PH B KP— o61uast mpuobLTs KOPOTKUX MO3ULIMIA B
ThICSIYax H0JU1apoB; JOX% — rpulbUTh B ITPOLIEHTAaX TONOBbIX; BEP — cTatucT-
yeckast 10cToBepHOCTh; SCHAEJI — cpeaHsisi IpUObLIb/YOBITOK B CIEIKE.

Mertozbl ciienoBaHUsT 3a TPEHIOM, TaKMe KakK CUCTEMbI POOOEB, TIPEIIO-
JIOKUTETBHO XOPOILIO PabOTAIOT Ha BATIOTHBIX PbIHKAX. JlaHHBII TeCT MOATBEP-
XKJIaeT 3TO MPEIIOJIOKEeHNE: TTOJIOKUTETbHAST TPUOBUTh HA HECKOJIBKUX PhIH-
Kax BaJIOT ObLIa MoJydeHa U B Mpeesiax BBIOOPKH JaHHBIX, ¥ BHe ee. Ha MHO-
X peIHKaX (HebTh U HePTEePOIYKThI, Kode, Jiec) TakKe OTMEYeHA TIOTOXM -
TenbHast npubbLIb. [1puobUIbHOE MoBeaeHMe nHaeKcoB (S&P 500 u NYFE), Bu-
IIMMO, OOYCITOBJICHO CHJTBHBIM ObIMBUM PHIHKOM 1990-X ronoB. Ha KaskmoM pbrH-
Ke B rofl mpoBoaniochk okoso 10 caenok. ITpoieHT mpUOBUIBHBIX CAENOK ObLI
mono6eH HabJonaBIeMycst B iepBoM Tecte (okojio 40%).

Tecm 3. Cucmema na ocrnoge npo6os ueHvt 3aKpolmusi, 6xo0 no AuMum-
HOMY npuKa3sy Ha caedyroujuii 0ensb, pacxodsvt HA COCAKU YHUMbIGAIOMCS.
st ymyamenust 3¢pheKTUBHOCTY MOJIENN TIyTeM KOHTPOJIST Hall TTPOCKATb3bI-
BaHMEM U TIOTyYeHUST BXOIIOB IO G0Jiee BBHITOIHOM 1IeHe MBI UCTIONb30BaJIH JIN-
MUTHBII TIPUKA3 VI BXOJA Ha CJICAYIOIINI JeHb 110 YKa3aHHOW WIn 6oJiee BbI-
rornHoii 1eHe. [lonarasi, 9To ppIHOK CKOPPEKTUPYET IO KpaiftHelt Mepe IMoIoBU-
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Tabauya 5—1. Cmamucmuka 3¢ppekmusHocmu cucmemsl npo6os KAHANA NO UeHaM
3aKpbimusi 045 6CeX PbIHKOG 8 COCmase CMandapmuozo nopmeens:

B NPEMNEIAXBbI50PKU PKU
PbiH_|MPUBIINPUBKP| 10K% BEP__| $coen | |[npusan| x% | BEP [schnen
SP -255 85 -4.7] _0.720[ -2071 142 21.4] 0.281] 1628
vx -346 -58 -7.5] 0.896] -4763 268 -66 .8]  0.107] 3881
US 108] -82 1.0[ 0.449 313 191 -59) 28.9] 0.175] 3072
T8 -258 -1 -7.6] 0.960] -3970| -111 -62 -18.2] 0.852] -4696
TY 71 -23] 5[ _0.408 543 -13 -83 -7.4]__0.735] +2007]
8P 240) -116 1) 0.271 1346 -89 -67 -15.3] 0.887} .5277
oM 172 -56 X 0.295 1114 91 63 30.0] 0.115] 4207
SF - -40, 5.1 0.641; -734 25 129 26.6 0.139] 4309
JY 419 -18 33.3| 0.083] 4178 17 84 175! 0.279]  1927]
cD 53 61 0.4] 0.497 83 14 154 33.1] 0.107] 4813
EO -109]  -212 -6.7] _0.889! -2976 -139]  -122] 292 0.939] -7725
CL 303 -31 19.6]  0.161 2565 100, 8 25.8] 0.256] 2488
HO 66 77 79| 0.257] 1664 101 126 5‘3‘% 0.058| 5168
103 87 75] o0.191} 2352 -124 40 -86] 0.739] -1908]
Y- -209]  -109| -6.7| 0.925] 4253 26 26 4] 0.364] 1137
S -55]  -344 -8.3]  0.932] 4488 -138 -74 172 0.942] -7118]
-85 -93 -5.6] 0.814] .2486 0 -53 -8.7] 0.656] -1526
PA 124 140 13.8] _0.131] 3499 102]  -144 5.0 0.588] -936
FC. 63 159 18.0]  0.125] 2656 -58 7 K §| 0.634] -1371
LC -23]  -100 -4.6] 0.726] -1332 -121 -93 -18.7] 0.968] -5250
H 105] 108 -0.2| 03507 -38 106] 146 6] 0.363[ 1061
PB 78] -104 -1.3] 0.557] ~ -258 +39 -26] _ _-15.1f _0.704[ -1812
S 94 -50 2.0 0.430 527 -150 86| -23.2] 0.928] -8418|
SM 422 -34 20.1] 0.044] 5547 6 -46 -1. 0.620 -926
BO 0 40 16] 0.375] 425 -121 -1 +160] 0.879] -3429
c 54|  +280 5.7] 0.836] -2476| -31 39 Al 0.481 157]
Q 229]  -314 -2.3]  0.653] -975 -121 of -14.7] o0.798] -2636
W -152]  -147 -7.4] 0.937] -3414 22 0 4.0/ _0.412 567
P 9] 171 -2.3] 0.621] -783 222 -1 69.2 0.082] 4921
. -114 38 -1.8] 0.614] _-835] 118 44 38.9] 0.137] 4194
Wc 448 170, 40.9] 0.028] 6451 103 -73 41 0.429 818
ce 2 -374 -9.0] 0.968] -3501 -201 -102 -20.5| 0.994| -7431
sB. -37] _-198 -5.7]  0.854] -2749 -318 23 *164] 0.981] -7195
10. 208 -23 14.7] 0.207] 2104 -181]  -117] -23.3] 0.996; -8069)
T 110 -49 44] o0.347] 406 0 -80] - 0.§| 0.717] -1932
B 423 21]  20.4] 0.019] 5552 66] -39] 4.8 o200 729|

HY LIEHOBOTO INaIa30Ha IHsI, B KOTOPBIIT ObUT IIPOM3BeNeH MPo6oii (cb), mepen
TeM KakK MPOIOJIKHUTh NajbHeliIIee IBVKEHIE, Mbl pa3MeliaeM TMMUTHBIN TIPH-
Ka3 (limprice) Ha ypoBHE CepeIMHBI 3TOTO Auara3oHa. [10CKOIbKY GoJbliast
4acTh KOJIA OCTAeTCsI HEM3MEHHOM, TMPUBEIEM TOJBKO HAMbOoIee CUIIbHO N3Me-
HUBIINECS YYACTKU:

// file = x09mod03.c

// mpoboit KaHala Ha OCHOBE TOJIBKO LIeH 3aKpHTMS C BXONOM Ha CIEeNyllVid IeHb,
// MCTIONB3YS MUMUTHEN IDUKA3

limprice = 0.5 * (hi[cb] + lo[cb]);
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if (cis[cb)>k st (cls,n,cb-1) && ts.position()<=0) (

ts,buylimat ("1l¢, limprice, noonlrs

}

else if (clslcb]<

est(cls,n, cb-1) && ts.position()>=-0) {

, limprice, ncontracts);

// CHMMyJISTOP MCHONb3YyeT CTaHIapTHYD CTPaTEeIMo BEXONA
atr = AvgTrueRange (hi, lo, cls, 50, cb) ;
prlim*aty, mostpratr, maxhold)

Bxon nmpousBoauTcst mo IMMUTHOMY TIpUKa3y B mpeaeiax 6apa. Eciu Obl
HCTIOIb30BAIMCH LieJIeBasi MPUOBUTb U 3allIMTHAs OCTAaHOBKaA B Ipezesiax 6apa,
TO BO3HMKJIM ObI Mpobsembl. [TomelieHne MHOTUMX MPUKA30B BHYTPU OIHOIO
Gapa MOXeT cleaTb MOAEIMPOBAHNE HEIOCTOBEPHBIM: TIOCIIEI0BATEIbHOCTh
BBITOJIHEHUST 3TUX MPUKA30B HEBO3MOXHO OTCJIEAUTH MO JaHHBIM Ha KOHEII
TTHSI, a TIOBJIMSITh Ha Pe3yJIbTaT OHU MOTYT cepbe3Ho. [1oaToMy cTaHmapTHBII
BBIXOJI OCHOBAH Ha MPUKAa3ax, UCMOJb3YIOIINX TOJIBKO LIEHBI 3aKPBITHS.

Kak 1 panee, mapameTp J1 (KOJIMYECTBO JHE 151 yCPEIHEHUS) ONTUMU3HU-
poBajicsa ot 5 1o 100 ¢ marom 5, 1 BEIOMPAIOCH JIydlliee PeleHre 0 COOTHO-
LICHUIO PUCKa/TIPUOBLUTHN (1 t-BeposiTHOCTH ). KOMUCCHOHHBIE, TPOCKAIb3bIBa-
HMeE, TapaMeTPbl BBIXOAA U BO3ZMOXKHOCTh CHOBA BOWTH B TIPOIOJIKAIOIIANCS
TPEHII, XOTSI ¥ C 3ara3IbIBAHUEM, OCTAIMCh HEM3MEHHBIMMU.

Ipu ontumansHoM # = 80 (Kak U TecTe 1) 3Ta MOneb faBana okono 33%
MPUOBUTU B IO B MpeJieiax BBIOOPKU. BeposiTHOCTD CITyqaifHOCTH 3THX MOKa3a-
Teseit Obuta 5% 6e3 Koppekuuu u 61% mnocne KOppeKIuy Ha 21 TecTe ONTUMU-
3alMK. XOTs B TIpe/iesiaX BBIOOPKH crcTeMa Oblla BHITOIHOM, CTATHCTYECKHE
JaHHBIE TIOKA3bIBAIOT, YTO B Oy/IyIlieM BO3MOXEH MPOBATT; B CAMOM JIeJIe, Ha JaH-
HBIX BHE TTpe/Ie]IOB BEIOOPKM crcTeMa Obuta yobiTouHOM. Kak v B Tectax 1 u 2,
crienku anuBivecs 7 u 6osee 6apoB, ObUTH TPUOBLTBHEE, YeM KOpoTkue. [1po-
LEHT MPUOBUTBHBIX CIEJIOK cOCTaBII 42%. XOTsl BXOI C VICIIOJIb30BaHMEM JIH-
MUTHOTO NPHKa3a He CHSUT OTPULATEIBHOTO BIMSIHUSI KOMUCCUU M TTPOCKAb-
3bIBAHMSI, TEM He MeHee 3 GheKTUBHOCTD YITydIIWIach. JIMMUTHBIN MpUKa3 He
0CODEHHO YMEHBIIHI KOJMYECTBO CIEJOK M HE TIPUBEI K MPOITYCKY BBITOIHBIX
TPEH/0B; OOBIYHO MTOCJIE TPOOOEB PHIHOK BO3BPALIAJICsl 0OOPAaTHO, TO3BOJISISI BXO-
JUTB TI0 OoJ1ee BBITOAHOM 1ieHe. To, YTo Takast IpOM3BOJIbHAS U, TOUYTH HaBep-
HSIKa, HEONTUMAaJIbHAs! METOMKA CMOIJIA YIyYLIUTb 3((HEeKTUBHOCTb CUCTEMBI,
BecbMa oOHazexxBaeT. I'papuk M3MeHeHUS KaruTaia TakKe MoKa3bIBaeT, 4To
nofo0Hasi cucTeMa Koraa-To paboraja Xopollo, HO Terepb Oecrosie3Ha.

M3 Taba. 5-2 BUOHO, YTO MPUOBUIbHBIE PEe3yIbTaThl ObLIM IOJIYyYEHbI Ha
peIHKe HedTH Kak B Ipeaesnax, Tak U BHE MpPeaesioB BEIOOPKH, YTO COOTBET-
CTBYET JaHHBIM TPEIbIAYIIHUX TECTOB. PhIHOK Kode Takke ObUT MPUObLUIbHBIM
B oboux ciydasix. B mpenenax Bei6opku oiouepcs Ha S&P 500 takke mpu-
HECJIU PUOBLIb.

3akatouenue. Bxon, OCHOBaHHBII Ha IMMUTHOM TPUKa3€e, MOXET 3HAUUTEIb-
HO YJIy4IIUTb 00111y10 9 (HeKTUBHOCTH MOZIETIM, OCHOBAaHHOM Ha rpoboe. [laxe
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Tabauua 5—2. Cmamucmura 3¢)pexmugnocmu cucmemvi npobosi KAHAAA NO YEeHaM
3aKpuimust 045 6cex PulHKO8 8 cocmase cmandapmuo2o nopmegenss.
Bx00 ocywecmensincsa no AUMUMHOMY RPUKA3Y

B MPEAENIAX BbIEOPKU BHE NPEAETIOB BbIGOPKA

PbIH_[MPUBAN[NPVBKP] poy%, | BEP [ SCAEN [ [MPMBAMINPUBKPT pox% | BEP | schen
SP -1so| 175 .7.8] 0.908] -4078 196 10 0.111] 3788
'YX -185 -176 .80/ 0.938] -4955) 233 -84 424 0.146 3473
[ 295 67 350 0.027] 4962 10) -32] . 0.572[ -572
18 -140 -24 50l 0.766] -1819 217 -91 -226] 0.997] -8835
TY 43 59 0.306] 1231 91 -85 06 0.483 148
[eP 352 -124 16.9]0.129] 236 -25] -96] .150] 0.833] 4897
[DM 202 17 9 0.193] 196 8 81 320 0.097] asai
SF 36| 17 0.467 17, 4 176! 0.042[ 7025
N 309 93 440 0.038] 452 7 109 45 0.152| 3514
CD 112] 110 4 0.159] 2477 5 110 37.0] 0731 4276
ED 123 152 5 0.113] 3001 -22]  -106] -149 0.808] 4292
CL 108 -226 -12| 0.547 *293 198 -19 28,0] 0.131] 4050]
HO 77 44| 3 __0.441 381 76 137] 57.0] 0.074] 5339
[HU. 51 206 11,4 o0.114] 3565 -41 18 4] 0.647| -1578]
o -184 -27 6.1f 0.851] 3200 45 144] 46.4] 0.127] 4626
S| 7 -189 5.6 0.775] -2278 -92 4] 4 0.827] -4470
=N 31 -98 .24 0.629] -965 -74) 66 . 81 0.527] 262
1PA. 194] 109 16.8] 0.082] 4164 -18]  -136] .1 g‘] 0.820| -3987
T 113] 123; 184 0.098] 3048 +88] 44 .4.7] 0.629] -1328
[TeS -62 24 .09 0.623] -665 -159 93 9 0.980] -7227
H 284 -77 12.9] 0.153] 2277 -1 35 /7] o0.401 903
P8, 88 101 144| 0.140] 2087 -42 -24 -12,3] o0.702] -1908
325 -93 91 0.169] 2906 214 -102] .23, 0.980] -8337

[sm 364 -129 0.135] 3405 28 -18 2 0.487 262
11 255 0.082{ 3001 -84 -39 . 31 0.891] -3350)

c 41 -15] 0.455{ 307 97 10) 0] 0.268] 2233
o 129]  -163) 0.572]  +425 -126 34 . 0.874] -3431
. -69]  -129 f 0.861] -2427 -66 85 0.464 4
KW. -97, -42| B 0.766] -1703 131 75 72 0.084] 4807
[MW. 95] 182 23] To.653f  -971 0 4 09 0.486] 121
KC 261 315 613 0.021] 7121 118 -4 26,00 0.229] 3689
cc 66] __-141 K 0.648] 78 115]  +129] 10, 0.981) -6811
sB 137] -1 % o.454i 32 -196 61 118] 0.820] -3541
JO 110; -4 31 o.:@' 74 93] -103]  .20,9] 0.913] -6567
CcT 284 9 0.035] 3572 -65 9 -01[ 0.637] -1456
346 -26 0.0550 4265 56 -59 08 o0.400f -ssl

MpH TPYOOM ONpeleSIeHUH LIEHbI TMMUTHOTO IMPUKa3a MoTyJaeTcst 3HaunTelb-
HOE YJydllleHHe, TPUYEeM MHTEPECHO, YTO HauboJibllee YiydylleHne HabIo-
JTaeTcsl He Ha PbIHKaX ¢ MUHUMAJIBHOM J10JUIAPOBOI BOAAQTHABHOCTBIO U pac-
XOlaMU Ha CIIeJIKU, KaK MOXHO ObUIO 0xXuaaTh. HekoTopble pbIHKM, HAallpu-
Mep eBpozosutap win S&P 500, Kak BUAMM, XOPOILIO pearipyroT Ha UCIOJIb30-
BaHME BXOJIOB I10 IMMUTHOMY IPUKa3y, a Apyrue (Harnpumep, Kakao v XUBOi
CKOT) — HeT.

&~ 5441
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NPOBOU MAKCUMAJIbBHOIO MAKCUMYMA/
MWHUMAJIBHOITO MUHUMYMA

MHTEpecHO, MosxHO JIM CHU3UTh KOJMYECTBO «ITMIO00PA3HbIX» CIENIOK, yBe-
JIMYUTD MPOLIEHT MPUOBLILHBIX CAEIOK U YAydInTh 3¢ (HEKTUBHOCTD CUCTEMbI
po0ost, ec/iu PacroNOXUTb TPAHULBI TOPTOBOTO J1aNa30Ha JalblIe OT TEKY-
el ueHsl? Bosee xecTkue ycaoBUsl pa3MELIEHUs] YPOBHEN MPoOOsi MOXKHO
JIETKO TOJy4HThb, ECITM 3aMEHUTDb UCTIOJIb30BaHHbIE B MPOLLION MOZIENN MAKCU-
MaJIbHYI0O 1 MUHUMAIbHYIO LIEHY 3aKPBITUSI HA MAaKCUMAJIbHBIE MaKCUMyM U
MUHMMAJIbHBIA MUHUMYM. TakM 06pa3oM, Oporu mpo6osi GyayT COOTBETCTBO-
BaTh TPAAMLIMOHHBIM YPOBHSM IMOAAEPXKKU/COMIPOTUBIIEHUS: IPOOOIA Ipouc-
XOAMT TOTAA, KOIJAa PBIHOK «IIPOOMBaeT» Mpeblayllee MaKCUMAalIbHOE WU
MUHUMaJIbHOE 3HaueHue. Kpome Toro, 4todbl OTGUIBTPOBATH «IOXKHBIE» TTPO-
6ou, MOXKHO BBECTH YCJIOBHE, COIIACHO KOTOPOMY PBIHOK JIOJKEH 3aKPbIBaTh-
csl 3a MpelelaMy TPaHUll, a He MIPOCTO TePeceKaTh UX B KaKOH-TO U3 TOYEK
BHYTpM LITprxa. CucteMa Takxke MOXET OBbITh YIy4llleHa C TTOMOLLbIO UCTIONb-
30BaHUS cTON-TIpHiKasa Ul BXOJAa U CHUXKEHMS PacXOOB Ha CHEJIKY 3a cyeT
BXOJIa 10 JIMMUTHOMY NIPUKa3y MPU OTKate.

Tecm 4. Cucmema npo6oas MM/MM no uenam 3axpoimus ¢ 6xo0om no
uere OmKpuimus caedyrueco OHs. DTa cUCTeMa, OCHOBaHHasi Ha TIpoboe,
MOKYTAeT Ha OTKPBITUM CJICAYIOLIETO JAHS, €M 3aKPBITUE TEKYILETO THS MPo-
MCXOJINT T10 LIeHE BbIILIE MAKCUMAIBHOTO MaKCMMYyMa 3a TIOC/IeAHUE 1 THEH, 1
MPOJIaeT Ha OTKPBITHU CJICYIOLIETO [IHsI, €CJIM CETOIHSIIHEe 3aKPhITHE TPO-
MCXOIUT IO LIEHe HIXe MUHMMAIbHOTO MMHUMYMa 3a TMOCIeAHue 11 aHeit. Ko-
JIMYECTBO JIHEW # — eIMHCTBEHHBIN Mapametp Monenu. Kpacota atoit Monenu,
TTOMKMO TIPOCTOTBI, B TOM, YTO HU OIIMH BaXXHBIN TPEH/I HE OyIET MPOMYIIEH, 1
yXe TIOCJIe CEeTOIHSIIIIHETO 3aKPBITUST OyIeT U3BECTHO O CHEJKaX, MPeAPUHU-
MaeMbIX 3aBTpa.

// file = x09modoa.c

// mpofoit KaHama MM/MM C BXONOM Ha CIENyOIM HEHBL IO LEHE OTKDHTHUS

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

}

else if (cls[cb]<Lowest(lo,n,cb-1} && ts.position()>=0)
En.nelloperd 2', mecontracts)l

1

// CHMYNSITOp WCHONB3YeT CTaHOApTHYO CTPATEIMo BEXOIA
atr = AvgTrueRange{hi, lo, ¢ls, 50, cb);
b5, 8cdexitels [CH°, pelimfatr, rostpeane, maxhold):

3HayeHus Jl TecTUpoBaIUCh B npeaesnax ot 5 1o 100 ¢ marom 5. B npenenax
BBIOOPKY MOJIE/Th ObLTa PUOBLTLHOM TOJIBKO TTPY 4 3HaYeHUSIX. JIydimiM ObLIO
3HaYeHKe 85, Mpu KOTOPOM rofoBast MpUObLIbL cocTaBuia Bcero 1,2%. IMpu ta-
KHX pe3yJIbTaTaX U CTAaTUCTHYECKHMX JAHHBIX HEYAMBUTEIBHO, YTO BHE Mpejie-
JIOB BBIOOPKU YOBITKM COCTaBWIM 15,9% B rof. [IpuObLIbHBIE CIETKHA OTMEYa-

FMABA 5 MOJENN, OCHOBAHHBIE HA NMPOBOSIX

V\j\_ us |

qmck B 39% ciydaeB, Gojiee IUTUTENbHBIE CASJIKM ObUTM MPUOBLTbHEE KOPOTKHMX
B npejesiax BbIOOpKU. Kak v rpu mpeabiiyineM MOAeTMpoBaHUM, CUCTeMa Ha
MM/MM Hawtyymmm o6pa3oM paboTajia Ha pbIHKaxX BaTOT, HEPTENPOIyK-
TOB U KOde, a XyXe BCero Ha pbIHKax METa/IOB, CKOTa U 3epHa. AHAJIU3 rpa-
¢uKa n3MeHeHus KanuTaa rmokasblBaeT, 4To 3(pdeKTUBHOCTH MOJIET HUKOT-
Iia He ObL1a XOpOlleii, a ceifyac BooOLIe B KaTaCTPO(GHUUECKOM COCTOSIHUHU.

PesynbTarel, B 0011eM, ObUIM HECKOJIBKO JIyyllle, YeM MpH Mpodoe Mo Le-
HaM 3aKPbITUS C TAKUM K€ BXOJIOM TPU OTKPBITUU, HO OHM SIBHO HEOCTATOU-
HBI, YTOOBI MTPEOOJIETh PACXObl Ha CAEIKU. B Monenu, padoraroleii no naH-
HBIM 3aKPBITHSI, TUMUTHBII MPUKAa3 OrpaHUUMBAT PACXOIbI HA «JIOXHbBIE MPO-
0on» M TeM caMbiM yaydinaa 3¢ (GeKTUBHOCTh. [T0CKOIBKY Mpu MPoOosAx Ha
MM/MM wu3-3a 6ojiee CTPOrUX MOPOTOB PACXOIbl OOJbILE, UCOIb30BAHKE
BXOJIa TIO JIUMUTHOMY MPHKa3y MOXET 3HAYMTEIbHO YIy4dIIuTh 3HPeKTUB-
HocTb. Mcnonb3oBaHKe BXOJa MO JIMMUTHOMY TPUKAa3y MO3BOJISIET U30eXaTh
PE3KOTO BCIUIECKA BOAATUABHOCTH, KaK IPABUJIO, COMPOBOXIAIOIIETO MOMEHT
npo6osi. Bripouem, Gosiee OMBITHBIE Tpeinepbl, HECOMHEHHO, «CMsrdat» -
(exT cTon-nprKka3oB, pacCcTaBlIeHHBIX HOBUYKAMU, U «3aTrOHST» 1IEHbI Ha3al.
XOpol1lo YCTAHOBJIEHHBIN JTUMUTHBIN MPUKA3 MO3BOJUT BOMTU O XOPOIIEH
LIeHe, UCTIONb3Ys 3TOT oTKaT. Ecm nmpoboii mpencrasisieT coboii Hauaao TpeH-
I1a, PbIHOK, CKOpee BCEro, MPOIOJIKUT IBMKEHHUE, YTO JACT B KOHLIE KOHLIOB
MPUOBUIBHYIO CIEJIKY; €CJIM XK€ HET, TO XOpOollasl 1i€Ha BXOa 1acT MEHbIUUi
yobITOK. [laxke xotsi cucteMa rnpobosi MM/MM Ha naHHOM 3Tare KaxeTcst
JIMILIL HEMHOTO JIy4lIeil, 4eM crcTeMa Mpo0osi LeHbI 3aKPBITHUSI, OKOHYATEeTb-
HOE pelIeHUe ellle He TOCTUTHYTO; MPY MOMOIIY JMMUTHOTO MPUKa3a MOXKHO
TOJIy4UTh 3HAYUTENBHOE YIIy4llleHUe 3(pheKTMBHOCTH,

B atom obcyxaeHnr Kak nHIuKaTop 3¢hdOEKTUBHOCTU UCIIONb3YETCs JI0-
XOITHOCTb B TIPOLICHTAX TOJOBBIX; COOTHOLICHUIO PUCK,/TPUOBLTb He MPHIacT-
cs1 0cOOOr0o 3HAYEHMUSI, XOTsI t-KPUTEPUil paCCIUTHIBACTCS Ha ero ocHose. [1o-
XOITHOCTb ¥ COOTHOILIEHHE PUCK/TIPUOBUTL TECHO CBSI3aHBI APYT ¢ ApyroM. OH1
MOYTH UIEHTUYHBI M B3aMMO3aMEHsieMbl Kak Moka3sartenu 3(dekTuBHOCTH
MOJIENH, a TIOCKOJIbKY ITOKAa3aTeJlb JOXOMHOCTHU MPOILE U MPUBEIYHEE U1 OOJIb-
LIXHCTBA TPEHIEPOB, TO MbI IPHUMEHSIEM UMEHHO €TO.

Tecm 5. Cucmema npo6oss MM/MM no 1ieHam 3akpoimus ¢ 6x000m no
AUMUMHOMY RPUKA3y npu OmKpoimuu caedyrouezo oHs. I cucremsl,
OCHOBaHHOI1 Ha MTPo00e KaHaJIa Mo LeHaM 3aKPbITUS, UCTIOJIb30BaHHE TSI BXO-
I1a TMMUTHOTO TIPUKa3a MOXET 3HAYMTEIbHO YIydiMTh 3 dekTuBHOCTb. Bo3-
MOXHO, TOTO € YIacTCsl IOCTHYb U B cucteMe pobosi MM/MM. [lis coxpa-
HEHMsI CPABHUMBIX Pe3yJIbTaTOB 1IE€HA JMMHUTHOTO MpHMKa3a yCTaHOBJIEHA Ha
cepeinHe 6apa, B KOTOPOM MMEET MECTO TPOOOI.

// file = x09modos.c

// mpobod xamana MM/MM C BXOHOM Ha CleAyomWsi ASHB & muoprrHOMy MpHKAIY
limprice = 0.5 * (hifcb] + lol[cb]l);

*b] >Highest (hi,n,cb-1) && ts.position()<=0) |




116 ]fvv YACTb Il WCCNEAOBAHME BXOAOB B PbIHOK

ts.buy limit (1", limprice, ncontracts) ;

else if (cls(cb]<Lowest(lo,n,cb-1] && ts.position()>=0)
b5, 5elltmle ™2, limprice, noontracts);

3

// CHMMyJSITOP MCIHOJNbL3YeT CTaHOapTHY CTpaTeruo BHXOOa

atr = avgTrueRange(hi, lo, cls, 50, cb);
ts.stdexitcls (*X’, ptlim*atr, mmstp*atr, maxhold);

ITapaMeTp J1 IPOTOHSIICS Yepe3 Te Ke 3HAUSHUsI, YTO U B MPEAbIIYIIMX TeC-
Tax. Bce 3HaueHMs maBajiM MOJIOXMUTEIbHBIE PE3yJIbTaThl, JTyYIINe TONYYEeHBI
npu n = 85 (mpudbUTb 36,2% B TOM); BEPOSITHOCTb CIYYaitHON MpUObUTM — Me-
Hee 2% TIpy KOppEeKIMK Ha ortuMu3aiunio 33%. B ripenesiax BBIOOPKH ITHH-
HbI€ MO3ULIMU ObUIM MPUObLIbHEE KOPOTKMX. Kak HU CTpaHHO, BHE MpeiesioB
BBIOOPKHM KOPOTKHE CHEJIKHM MPUHOCWIN HEOOJBIIYIO TPUOBLIb, a JJTMHHBIE
6b1TH yOobITOuHBI! [Tpy ipubbLn B — 2,3% 3¢bdEeKTUBHOCTD BHE MPEIETIOB BbI-
6opKM ObUIa TUIOXOH, HO JIydllle, YeM Y IpYyruX cucteM. B rpenenax BbIGOpKU
66110 43% TNPUGBUIBLHBIX CHENOK, a CPeIHsss MpUbbUIL cocTaBiia $1558; BHe
TpenesioB BHIGOPKY ObUT 41% TPUOBLUIBHBIX CAETOK, CPEIHUI YOBITOK COCTa-
Bun $912.

I'padvik n3MeHeHUsT KanuTaia, MPUBEACHHBIN Ha puc. 5-1, Ka3anoch Obl,
MIPOTUBOPEYUT TOMY, YTO BHE IIPE/IEJIOB BIOOPKHU MOIY4YeH OTPULIATEbHBII pe-
3yJITAT, HO B 3TO BpeMsI HaOTIOAJICST ITOBBIIIATEIbHBIN TPEHI, KaK ¥ BO BTOPOI
yacTu BbIOOpKHU. Kaxyleecsi mpoTMBOpeyYre BbI3BAHO MUKOM B HayaJie Tecta
Ha TaHHBIX BHe BbIOOPKU. B mobom ciydae cuctema Ha mpoboe MM/MM c
BXOJIOM I10 JIIMUTHOMY MPUKa3y (M NP CTAaHIAPTHOM BBIXOIE) HE TOIXOIUT
ISl TOPTOBJIY TIOCIIE UIOHST 1988 T. — MPUOBLIBL Oblla CIMIIIKOM HU3KOM 10 CpaB-
HEHUIO C PUCKOM, MPEICTaBJICHHBIM KOJIeOaHMSIMU KaIliTaia OTHOCUTETBHO JIM-
HUY TPEHa, BHIYNCICHHON METONIOM MUHUMATBHBIX KBAAPATOB.

Bce peIHKY BaIIOT M HEPTENPOIYKTOB JaJIM TIOJIOXKHUTEIbHBII pe3y/IbTaT B
npejenax BBIOOPKY. BHe BBIOOPKYU GBUTH OTMEUYEHBI XOPOIINE PE3YIbTAThI IS
HIBeiapckoro paHka, KaHaJICKOTo 10JUIapa M HEMELIKOW MapKH, a TAKXKe JUTst
ChIpoil HepTH M Ma3yTa; eBpomoUIap, OPUTAHCKUI YHT U OCH3UH Nau He-
GoJIbIIIe YOBITKU, KOohe — MpUObUIb B 000MX CITyJasix.

Tecm 6. Cucmema npo6oss MM/MM no uenam 3aKpoimus ¢ 6x000M no
CMON-npuKasy Ha caedyiouuii deHb. DTa MOIENb MOKYIIAET 110 CTOI-TIPUKa-
3y TP NMPOOGOE YPOBHSI COMPOTUBIICHMSI, OMPEAECISIEMOTO HEIABHUMK MaKCH-
MyMaMM, U TPOZAET M0 CTOM-IPHUKa3y MpU MpoGoe YPOBHS CONPOTUBICHMS,
OIIPE/IENISIEMOro HeIABHUMU MUHUMYMaMu. [10CKONIBKY MpoGoil ompenesnsieT-
CsI CAMHM CTOIT-TIPUKA30M, MAaKCUMAIBHBII MAKCUMYM W MUHUMAITBHBIA M-
HUMYM PacCUMTHIBAIOTCS ISl BceX OapoB, BKIIOYAs TeKylMii. OTHOCHUTENb-
HOE TT0JIOKEHHE 3aKPBITUSI M TOPOTOB ITPOOOST UCTIONB3YETCs TSl UCKITIOYEHHST
MHOECTBEHHBIX TPUKA30B B mpeaenax 6apa. Ecim 3akpeiTue 6auxe K Bepx-
HEeMY TIOpOTY, CTABUTCSI CTOI-TIPUKA3 HA MOKYIIKY; eCIi OJIMKe K HUKHEMY
TOpOry, CTaBUTCS CTOM-IIPUKa3 Ha mpojpaxy. O6a rpukasa HUKOIIa He CTa-

FAABA 5 MOAE/U, OCHOBAHHBIE HA NPOBOSIX ,N\ 117 ]
AOOO0D
3500000
B npefienax BHO6ODKYU
3000000 -

25000004
E
§ 2000000
2 BHe IpefieNioB BHEOPKM
|

1500000+

10000003

Pucynok 5-1. I'padpuk nsmeHenus: kanuraia (npodoit MM/MM, BXOJ 110 JIUMUTHOMY
npuKasy).

BaTCs BMecTe. Mcmonb3yst mpo6oit MM/MM co cron-npukaszamu, yIaeTcs 10-
cTUYb OoJiee OBICTPOTO pearrnpoBaHusI Ha CUTHAIIBI TTPO0OST; CHCTEMe He HyX-
HO XIaTbh CJIeIylolIero 6apa mocjie MOCTYIJIEHUsI CUTHasla, YTOObI BOWTH B
pbiHOK. TakuM 00pa3oM, BXoJ ocylilecTisieTcs: paHbiie. [Ipu Takoit ctpare-
WM BXOJa HA OTHO 3HAYMTESbHOE NBVKEHME PhIHKA HE OyleT MpOIyIIeHo,
KaK 9TO MOXET CITyYUThCSI C JIMMUTHBIM TPUKA30M, OXHUIAIOUIMM «OTKaTa»,
KOTOPOTO MOXET U He ObITb. BripoueM, y Takoro BXola ecTb 3HAYMTEIbHBIN
HEIOCTATOK: HEBBITOIHASI 1IeHa OTKPHITUSI MO3UIMK. [Ipy MOKyIKe Mo CTOoM-
MpUKa3y BO BpeMsl IBUXKEHMsI PhIHKA BHICOKA BEPOSITHOCTD TOTO, UTO BXO. Oy-
JIeT JOCTUTHYT TI0 LieHe TPo0osi, a He «OTKaTa».

[MapaMeTp # ONTUMU3MPOBAJICS KaK OOBIYHO; JTydlllee 3HAUCHUE B TIpese-
Jlax BBIOOpPKU — 95; nMpuObUTbHbBIE 3HaUeHUs1 — oT 65 1o 100. ['onoBast mpubbUTH
cocraBuia 8,7%. Dto jydiiie, YeM B TecTe 4, HO XyXKe, 4eM B Tecte 5. bosbiiast
YYBCTBUTEJILHOCTh CHCTEMBI Jlajla HEKOTOPBIE MPEUMYILECTBa, HO He CTOJb
GosibllIMe, KaK OXMUIaHUE KOPPEKLUHU Ul BXOja MO OoJiee BBITOMHOI LIEHE.
TIpoLIeHT BBITOIHBIX CIEJIOK COCTaBIIsLT 41 %, v cpenHss caenka npuHocuia $430
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npubbuti. BHe mpenesoB BHIOOPKU cHCTeMa paboTajla Topas3io XyxXe, Kak 1
CJIeIOBAJIO OKUIATh TP HU3KOM MPUOBUTM M TIOXMX CTAaTMCTUYECKUX TOKa-
3aTesisgX B Mpejenax BhIOOpKU. Momenb Tepsiia B cpenHeM $798 Ha cuelike,
MPUOBUTBLHBIX CIETOK ObLTO 0KOJIO 37%. Bosbluasi yacTh MpUObLIei JOCTUTHYTA
1o utoHs 1988 1., a yOBITKM ObUTM MOCTOSIHHBIMU C stHBapst 1992 1.

Bee BamoTHBIE PHIHKY, KPOME €BpOoIoJuIapa, PUHECITN MPUObLUTH 3a TIepH-
o BbIOOpKU. Ha pbIHKaX MeHbI, HEMELIKO MapKK M KaHaICKOTO 0JIIapa CUC-
TeMa Mosydmia 10XoaHocThb ot 30 1o 50%. Takke nonydeHa yMepeHHas Mpu-
ObLTb Ha phIHKaX HedTernpoaykToB. [1puObLIL Ha phIHKE KOode cocTaBuiia 21,2%
B IIpeiesiax BbIOOpKY 1 61,8% BHe ee nipenesioB. Kpome Toro, BHITOIHOI OblTa B
000HUX CiTy4asiX TOPTOBJISL JIECOM.

BXO/[H HA ITPOBOE BOJIATMIIBHOCTU

Tpu creayroUmx TeCTa UCCIEAYIOT MOJIEIN, OCHOBAaHHBIE Ha npo6oe BOAQMUAD-
HoCcMU, B KOTOPBIX TPOM3BOIUTCS MOKYIKA MPY MOABEME LIEH BbILIE BEpXHEN
TPaHULIBI BOAATHABHOCTH WM OTKPBITHE KOPOTKOM MO3ULIUU, KOTIa OHU OITyC-
KalTCs HUXKE HUXKHEN rpaHuLbl BOJIATUIbHOCTU. Korna BoAaTUABHOCTE pac-
TeT, TPAaHULbl PACLIMPSIOTCS; KOIIa OHA MaJaeT, OHU cyxatoTrcsl. Touka paB-
HOBECHSI, OTHOCUTEIBHO KOTOPOIi CTPOSITCS] TPAHULIBI, MOXKET OBbITh MOCIETHEN
LIEHOW 3aKpPBITHUSI, CKOJb3SILIEH CpelHeil UM KaKUM-JIMOO IpYrMM MoKa3are-
JIEM TEKYILEH LEeHBI.

Tecm 7. Ilpo6oii éoaamuabHocmu ¢ 6Xx000M HA OMKPLIUMUU CACOYIOULE20
OHs. DTa MOIENh TIOKYTAeT MPU OTKPBITUM CIIEMYIOIIETO THS, €CII CeTOMHSIIII-
Hee 3aKpbITHE TMPEeBbIIIACT BEPXHIOI T'PAHMUILY BOJIATHIBHOCTH, M OTKPBHIBAeT
KOPOTKYIO TIO3MLIMIO, KOTJA LIeHa MafaeT HUXKe HUXKHel rpaHuubl. st orpe-
JieJIeHUs] BEpXHE IPpaHMILIbl BOJIATWJIBHOCTU K TEKYILEH 1ieHe (WU ee CKOJb3sI-
e cpeHei) ciieayeT MpUOaBUTh IUPUHY CPEIHET0 UCTUHHOTO qMana3oHa,
YMHOXEHHYIO Ha 3HaYeHMe rmapamerpa bw. LllupuHa cpeHero MICTUHHOTO U~
ara3oHa pacCYUThIBAETCS 3a MOCIeHUE atrlen nHeii. [l pacyeTa HIKHE rpa-
HMULIbI BOJIATWJIBHOCTY U3 TEKYIIEH LIEHbI BBIYUTAIOT LIMPUHY CPEAHETO UCTUH-
HOTO IMara3oHa, yMHOXeHHYI0 Ha bw. TTokasaTesneM IeHbI CIYXUT malen —
9KCIIOHEHLIMAJIbHOE CKOJIB3sIIIIee CpeHee 1IeH 3akpbITus. Ecmm [utmHa ckomb-
35ILIET0 CPEAHEro malen paBHa €IMHULIE, TO 3TOT IMOKa3aTeJb CTAHOBUTCS pa-
BEH LIEHE 3aKPbITUsI TOPTOBOTO JIHSI, KOTIa MMEET MECTO MPOGOi.

[TockonbKy Moziesb Ha MPoOoe BOJIATUIIBHOCTY UMEET TPU MapaMeTpa, JUist
JTAHHOTO TecTa ObUT UCTOJIb30BaH METOJ TeHEeTUUEeCKOoi ontumMusauuu. [Mpu
TTOMOIIM TeHETHYECKOM ONTUMU3AIIM MHOXKHTE b BETMYMHBI CPETHETO UCTUH-
HOTO Marna3oHa bwnonbupaics B ripenenax 1,5 — 4,5 ¢ urarom 0, 1; iepuoz cpen-
HEero MCTUHHOTO JMara3oHa atrlen TeCTUPOBAJICS B Tipesenax oT 5 1o 50 ¢ ma-
roMm 1; mepuo CKoMb3s1Lel cpeaHeii malen monoupaics B rpeaenax ot 1 go 25
c marom 1. leHeTndeckast onTumm3anys moBoauiack B oobeme 100 reHepa-
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umit. Kak 1 Bo Bcex Mpe/IecTBYIOIIMX TeCTaX, BEJICS MOMCK MaKCUMAJIbHOTO
COOTHOILIEHUSI PUCKA,/TIPUOBLIH (WK, YTO TO K€ CaMoe, MUHUMAJIbHOW BEpO-
SITHOCTH CITY4aifHOCTH MPUOBUIN).

Jlyamiast 3¢heKTUBHOCTH B TIpezieiax BHIOOPKY ObUTa JOCTUTHYTA ITPU MHO-
JKHUTENE CPEHEro UCTUHHOTO JIara3oHa 3,8, epuojie CKOMb3SILETO CPEAHETO
5 ¥ mepuoze cpeaHero UCTUHHOTO auanaszona 20. [Ipu 3TUX nmapaMeTpax roio-
Basi IPUOBLTH coctaBmia 27,4%. BeposiTHOCTb CiTydaitHOCTH TTPUOBLTM — COOT-
BETCTBEHHO 5,6% (mocne koppekimu st 100 tectoB — 99,7%). IpakTuuecku
Kaxiasi U3 UCCIIEIOBAHHBIX KOMOMHALIMIA laBajla MPUObLIN B JUIMHHBIX MO3U-
LUSIX U YOBITKM B KOPOTKMX. CpemHsisl caeka IUst Jydllero Habopa napamer-
POB JuTMIIach G AHEH U najia Mpubblibh B $4675. 3a eproa oNnTUMU3auu ObLIO
poBeIeHo Beero 240 criestok, 13 HuX 0Kouio 45% ObLu prObLTbHBIMU. T10 cpaB-
HEHMIO C MPEebIIYIIMKI TECTAMU MEHbLLIEEe KOJIMYECTBO U GOJIBLIMI MPOLEHT
TMPUOBLTHHBIX CIENOK OOBSCHSIIOTCS TEM, UYTO TPAHUIIBI IPOOOST OBUTH PaCIIONO-
JKEHBI JaIbLlIe OT TEKYLLEro YpoBHS LieH. CpenHsis cleska BHE TPEeoB Bbl-
60pku ipuHecna $7371 yOBITKOB, 1 TONBKO 25% u3 122 coenoK 6bUTN BHITOMHBI-
MH. YOBITKI JUIMHHBIX U KOPOTKUX MO3KIMI ObUIM TPUMEPHO OIXMHAKOBEI.

IMouTn Best mpuOBLTH ObLIA TTOJTyYeHa 3a Tiepruobl ¢ aBrycra 1987 r. 1o je-
kabpb 1988 1. u ¢ nekabps 1992 . mo asryct 1993 r. CHIXKeHME KanuTaia oT-
Mevaoch ¢ OKTS0pst 1985 r. o mtonb 1986 1., ¢ aBrycra 1989 r. rmo maii 1992 r. u
¢ Mmas 1995 r. o nexadps 1998 r.

W3nuiiHss onTMMK3aLys MoIvia MOBJUSTh Ha yxyalueHue 3(hdekTuBHoC-
TH BHE TIPE/IESIOB BHIOOPKU. B TO Ke BpeMsi, yUUThIBast KOJIMYECTBO MapameT-
POB M KOMOMHALIMIA, UCTIBITAHHBIX B 3TOM TECTE, XOPOLLast MOZIENb 10JKHA Oblia
OblI 1aTh OOJIBILYIO IPUOBUTL B MpeeiaX BBIOOPKY U JIYYIINE CTATUCTUYECKIE
OKa3aTes1, CIIOCOOHBIE BbIIEPXKATh KOPPEKLMIO HA MHOXECTBEHHYIO OITH-
MU3aLKIo €3 MOMHO# MOoTepy 3HAYMMOCTH. JIpyriMU CI0OBAMU, B TaHHOM CITy-
Yae N30bITOYHAs ONTUMU3ALMs Oblla HE CaMbIM CTPALIHBIM: HECMOTPSI Ha OIl-
TUMM3ALUI0, 3Ta MOJEJb IaBajla IUIOXHE PE3y/IbTaThl MPH HENOMYCTUMO Ma-
JIoM KonuyecTse cueiok. Kak u apyrue, sTa Mozesb NpoCcTo, BUIMMO, JIydLle
paboTaa B MPOILLIOM.

Kak 1 paHee, BallOTHbIE pbIHKY ObLIM B OCHOBHOM MPUObLIbHBIMU. Kak HU
CTPaHHO, HEPTENPOIYKTHI B JAHHOM CJy4ae ObUTH CHIIbHO YOBITOuHBIMU. Kode
M JIeC XOPOLIO paboTasIu B Ipe/iesiax BBIOOPKHU, HO BHE MPe/IeIOB BHIOOPKU ObLIN
YOBITOYHBI B OTJMYME OT TMPEAbIIyLINX TecToB. He MCKIIloueHo, YTo HeKOTo-
pbIe U3 3TUX PE3Y/IbTATOB OOBSICHSIOTCS OTPAHUYEHHBIM YMCIIOM CEJIOK, TPo-
BEJICHHBIX CUCTEMOIA.

Tecm 8. Ilpo6oii 6oaamuibHOCIMU C UCNOAB30GAHUEM 6X00A NO AUMUM-
HOMY npukasy. DTa MOJEIb MbITAETCS OTKPBITh JUIMHHYIO TIO3ULIMIO HA CleIy-
IOLIUIA IeHB ocie TPo0OosI ¢ MOMOLLBIO JMMUTHOTO MPUKa3a B CIydyae, eciu
1IeHa 3aKPbITHSI TOPrOBOTO JHS ObLIa BBIIIE, YeM TEKYLIel YPOBEHb LIEH TUTIOC
LUIMPHHA CPeJHEro MCTUHHOTO Anarna3oHa. TeKyIast ieHa OIpenessieTcsl 9KC-
TMOHEHLMAIBHBIM CKOJIB3SLIUM CPEIHUM C NIEPUOIOM malen, pacCUUTAaHHBIM
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IO LIeHaM 3aKpPbITUsI. MHOXUTENb LIMPUHBI CPeTHEr0 MCTMHHOTO J1ana3oHa
o6o03HavaeTcst Kak bw, a KOJIMYECTBO AHEI, 10 KOTOPBIM MTPOU3BOAUTCS pac-
YeT CpelHero UCTUHHOTO AMara3oHa, 0003HaueHo Kak afrlen. Llena s nu-
MHTHOTO NPUKa3a, pa3MeL[aeMOro Ha CJeyIoLuii IeHb, TPUPABHUBACTCS K
Cpe/IHel LIeHe TOProBOro JIHSI, KOrna Mpou3oliies npodoii. OnTuMu3aLus npo-
BOZIMJIACH TAK X€, KaK U B TecTe 7.

J11s1 Bcex coYeTaHui apaMeTpoB JJIMHHbIE TTO3ULIMY ObUTH BBITOIHEE {WTH

XOT$1 ObI MEHee YOBITOUHBIMM), YeM KopoTkue. JIyuias 3¢ ek THBHOCTS B rpe-
JieJlaX BBIOOPKYM Oblla TOCTUTHYTA TIpU IapaMmeTpe bw, paBHOM 3,7, mepuoje
CKOJIB3SILEr0 CPeAHero 22 M Mepuojie CpeJHero UCTUHHOTO quarna3oHa
atrlen 41: IpyU 3THX MapaMeTpax rofopast MPUObLIb cocTaBuia 48,3%. Beposit-
HOCTb CllydaitHOCTH pubbUTH coctaBuia MeHee 0,02% (rocie KOppeKLuu st
100 TecroB — MeHee 13%). B mpenesnax BBIGOpKM IMpoBeneHo 1244 crenku.
CpenHsisi IJTUTETBHOCTD CieJIKM coctaBuiia 7 aHeit. Cuctema nposesia 45% nipu-
OBLIBHBIX CIEJIOK CO CPeIHEl NMpUObLIbIO B caelike $3616. U mHHBIE, U KO-
POTKME MO3ULIMU ObUTH MPUObLILHBIMU.

Tpu TakMX CTATUCTUYECKUX JAHHBIX MOXKHO ObLIO OBl OXHUIATH MPUOBLTH-
HOI1 pabOTBI BHE TPE/EIOB BBIOOPKM, HO 3TOTO He CIIydusioch. BHe mpenesnon
BBIOOPKY MOJIENb Hec1a TsKesble notepu. Kanuran poc ¢ Hauana BBIGOPKH 10
aprycta 1990 r., MemieHHO aperidoBai 1o Mast 1992T., 3aMeTHO BBIPOC K UIOHIO
1995 r., a 3aTeM cHMXKaJICSA. DTU Pe3ysbTaThl MOKA3BIBAIOT IIABHBIM 00pa3oM
CHMXEHHME CIIOCOOHOCTH MPOCTBIX MOZEJei IPo0Osi MPUHOCUTD CTAOWIIbHYIO
TpUOBLUTL B TEYEHUE JOJITOTO BPEMEHH.

Bce BalOTHBIE PBIHKY ObLIM PUOBUTBHBIMU KaK B ITpe/ieiax BBIOOPKH, TaK
M BHE ee, 3a MCKJII0YeHHEeM OPUTAaHCKOro (GyHTa M KaHAACKOro Aojiapa. DTo
nokasbiBaeT 3 GeKTUBHOCTD MOIOOHBIX CUCTEM Ha TPEHIOBBIX phiHKaX. Kak
HU CTPAHHO, PbIHKM BATIOT C MAKCMMAaJIbHOM NMPUObLIbIO B Mpeesiax BBIOOPKU
He 00513aTeJIbHO ObUT CaMbIMU NIPUOBLUTBHBIMU BHE €€ TIPEeIOB. DTO MOKa3bl-
BAET, KaK BaXXHO BECTU TOPTOBJIIO KOP3MHOI BAIIOT, HE OTOMPAasi UHCTPYMEH-
THI TI0 PE3YJIbTATAM MUCTOPUUYECKUX TAHHBIX, €CITM MCIIOJBb3YeTCsl CUCTEMa, OC-
HOBaHHasi Ha poboe. XOTs 3Ta MOJeJIb IUI0X0 paboTajia Ha pblIHKe He(Ternpo-
IYKTOB, Ha pbIHKe Kode U jieca pe3ysibTaThl ObLIN OLLETOMUTEIbHBIMU (Gosee
65% u Gosnee 29% COOTBETCTBEHHO U B Tpe/esiax, ¥ BHE BbIOOPKH).

Tecm 9. Ilpo6oii BoaamuabROCIMU C UCHOAB30GAHUEM 6X00a NO CMON-
npuka3zy. DT1a MOIENIb BXOAUT B PIHOK Cpasy Xe Moc/ie TOYKU Mpobosi pu
TTOMOLIM CTOT-NPHUKa3a, BKIIOYEHHOTO B MOZEJb Bxoza. [IpenMyIiecTBo Mo-
JIeJIM B TOM, YTO BXOJI NMPOM3BOAMTCS HEMEUIEHHO; HEIOCTATOK Xe COCTOUT B
TOM, YTO BXOJl MOXKET ObITh IOCTUTHYT HE 110 CaMOii BBITOIHOIA LieHe, KaK B CIlIy-
Yyae JJMMMTHOTO TMPUKa3a, MOCKOJbKY MPOMCXOIUT UCHOJHEHNE MHOXECTBA
CTOI-IIPUKA30B, PACCTaBJIEHHBIX Ha OOLIEU3BECTHBIX YPOBHAX MOANEPXKKU/
conpoTuBieHust. Bo n36exaHne MHOXECTBEHHBIX TPUKA30B B Mpejiesiax b6apa
MCIOJIb30BaH CTOM-TPUKA3 HA OCHOBE MOC/IeHEH LIEHbI 3aKPBITHSI, KAK U BTEC-
Te 6. Mozienb co CTOn-MpuKasoM Ha Mpo6oe BOJIATUIBHOCTH MPOU3BOAMT IO~
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KYIIKY, KOI/Ia LIeHbI OJAHMMAIOTCSI BbILLE BEPXHE TpaHULIbI BOJIATWIIBHOCTH, U
OTKPBIBAET KOPOTKYIO MO3ULNIO, KOTJa OHU OMYCKAIOTCSl HUXXe HVXHEeN rpa-
HULBI BOJIATMJIBHOCTH.

OnTuManpHble 3HAUEHUS UTST TPeX NMapaMeTpoOB MOJENN HCCIIeNI0BAINCDH C
MTOMOII[bIO TEHETMYECKOIo ONTMMHU3aTopa, BcTpoeHHoro B C-Trader toolkit,
npennaraemMsbiii Scientific Consultant Services, Inc. MuHuManbHOE COOTHOIIIE-
HUE PUCKa,/TIPUOBLIN ObLIO JOCTUTHYTO NIPYU MHOXUTENE LIMPUHBI CPEHEro
WCTUHHOTO T1arna3oHa 8,3, meproie CKOMb3SIIero cpeiHero 11 unepuone cpen-
HEro NCTUHHOTO qarna3oHa atrlen 21; Ipy 3THX TapaMeTpax rofaoBasi puobLUTh
cocraBuia Beero 11,6%. B mpenenax BoiOopku nmposeaeHo 1465 caenkok. Cpen-
HSIsl JUTMTEJIBHOCTD cleNKu — 6 iHeit. Cucrema nposesia 40% rpuObLIbHBIX Clie-
JIOK CO CpelHel MpUObLIBIO B ciesike, paBHOM $931. TobKO IIMHHbBIE TO3ULIUT
ObUTH MPUOBUTBHBIMU BO BCEX KOMOMHALIMSIX TApaMETPOB.

Bxe nipenennoB BEIOOPKY U ITMHHBIE, ¥ KOPOTKHE TO3ULIAN ObUTH YOBITOU-
HbiMU. 13 610 criesiok Tosibko 29% Gbuii puObLIbHBIMU. ['padyk n3MeHeHus
KaruTaa u Ipyrue pe3ysibTaThl TECTOB MOKA3bIBAIOT, UTO yXY/IIIEHUE BHE Mpe-
JIEJIOB BBIOOPKM OBUIO rOpa3ao CUJIbHEE, YeM Yy IPYTUX Mojiesieil, OCHOBAHHBIX
Ha Mpoboe BOJATWILHOCTH, UCTIOJIb3YIOUIMX IMMUTHBIE WK JaXe PbIHOUHbIE
MpPUKa3bl.

MoxeT 1 U30bITOYHAs ONTUMU3ALUSI OObSICHUTb ObICTPOE YXY/ILEHUE
pe3yabTaTtoB BHE TnpenenoB Bbibopkr? Her. OntuMusanust MoXeT 3aCTaBUTh
M3HavyaJbHO TUIOXYI0 CHCTEMY IMOKa3aThb XOPOLIME Pe3ysbTaThl B Mpejenaax
BbIOOpKU. [Tpn 3TOM 3 (HEKTUBHOCTH CHCTEMBI BHE BBIOOPKU HE U3MEHUTCSI.
OnTuMM3aLMsl YaCTO MEHSIET TaKUM 00pa3oM MOJIEM, KOTOPbIM HE XBaTaeT
peabHOI JOCTOBEPHOCTH 1 KOTOPBIE BO MHOTOM CJTy4aifHbl. Yem MolHee pe-
aJibHasl MOJIE/Ib, TEM JIyullle OHa OyieT paboTaTh nocje ontuMusauuu. Kak u B
MpeabIIyIX puMepax, 3deKThl MOATOHKN MO UCTOPUYECKHe JTaHHbIe —
HE eAMHCTBEHHAsl MPUYKHA NpoBaia; 3()HEeKTUBHOCTb CHU3UIACH 3a/10J1T0 10
OKOHYaHMsI Meprofa BbIOOPKU. YxymueHne 3(hGeKTUBHOCTH B JaHHOM CIly-
Yyae MOXHO MPUIMKUCATh KaK U3NULIHENH ONTUMMU3ALIUK, TaK U MPOAOJIKAIOLLIe-
Mycst pocTy 3¢ (GEKTUBHOCTU PbIHKA.

Mozenb B npenenax BbIOOPKM ObUia BBITOIHA NIPU paboTe ¢ OpUTAHCKUM
¢yHTOM, HEMELIKOI MapKoi, IBeHLIapcKMM (GpaHKOM U UEHOIi; BHE BEIOOPKHU
BCE PBIHKU, KpOMe OPUTAHCKOTO (hyHTa, JaIW MOJOXUTEIbHBIE PEe3yJIbTaThl.
Ecnut Gb1 Bestach TOProBist BCeMU BallOTaMM, KPOMe €BPOAOJUIApOB U KaHazC-
KOTo Joju1apa, To B 00eux BbIOOpKax OblLia Obl MOJyyeHa COMMAHAsl MPUObLIb;
eBpojIoJUIap MOHeC OoibliMe YOBITKM BBUIY MPOCKAIb3bIBAaHUSI U BXOAA 1O
HEONTUMAJIbHOI LieHe CTOMN-TNprKa3sa. JleJlo B TOM, YTO J0/IJ1apoBasi BOAATHAB-
HOCTb PbIHKA €BpOJOJUIapa HU3Ka, MO3TOMY TpeOyeTcsl TOProBaTh OOIBIIMM
KOJIMYECTBOM KOHTPAKTOB, YTO MMOBBIILIAET PACXOAbI Ha CAEJIKY. MasyT npuHec
MPUOBLTb, HO HA OCTATBHBIX PbIHKAX HE()TENIPOIYKTOB CUCTEMa TOTy4nIa yObIT-
KU. YXyALIeHUe Pe3yJbTaToB BHE TPEIETIOB BHIOOPKM B HEKOTOPBIX CITydasix
110 CPAaBHEHUIO C BXOJOM IO JIMMUTHOMY MPHUKa3y MOKAa3bIBAET, YTO C TIOMO-
LIbIO CTOI-ITPHUKAa3a J0CTATOYHO CJIOKHO BOITH B PHIHOK MO IPUEMJIEMOH LIEHE.
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BAPUALIUUN CUCTEMbI NPOBOSA BOJIATUJIbHOCTU

Viyuiurest id 3G GbeKTUBHOCTD, €CM OFPAHUYMTh MOJIEIU MPOOOST TOJbKO
IUIMHHBIMU MO3ULMSIMU? A €CIT BECTU TOPIOBJIIO TOJIBKO Ha PHIHKE CKJIOHHBIX
K TpeHIaM BamoT? MOXHO JI1 UCTOJIb30BaTh MHIMKATOP TPEHAOB, YTOObI 13-
06exath muIoodpaszHoit Topropau? Yrto OymeT, eciiv He BXOAWThH MOBTOPHO B
CYLLECTBYIOILME (4, BO3MOXHO, YXe 3aBepluatoiuecs) TpeHabl? [locnenHuii
BOINPOC aHAJIM3MPOBAJICS B OTIEIBHOM TECTe, PEe3YJbTaTbl KOTOPOro Mbl He
MPUBOIMM — OHM OBUIM HACTOJIBKO IUIOXM, YTO HUKAKOTO JOMOJHUTEIBHOTO
HCCNenoBaHusl He TpoBoamiock. OcTaabHble TP BOIIpoca OyayT paccMoTpe-
HbI HUXE.

TOJIbKO anvHHbIE NO3ULMK

B npenpiaylyx Tectax Moyt BO BCEX CIyYasix JIMHHbIE TMO3ULIMU paboTaiu
Jydie, 4yeM Kopotkue. YTo eciau nonpoGoBaTh MPUMEHUTh OIHY U3 PACCMOT-
PEHHBIX MOZIEJIel TSl TOPTOBJIM TOJIBKO UTMHHBIMU TO3ULIUSIMU?

Tecm 10. IIpo6oii BoaAamuabHOCIMU C BXOGOM NO AUMUMHOMY NPUKA3Y;
moavko daunnste nosuyuu. Jydiasi U3 vcciieOBaHHBIX Moiesei (Tect 8)
6bU1a MoaudULUMpOBaHa 1St pabOThI TOIBKO C JJIMHHBIMU NO3ULMAMU. OnTu-
MU3aLus TapaMeTpoB MMPOBOAMIIACH FTEHETUYECKUM aroputMoM. [Tpu nomo-
LM TEHETMYECKON ONTUMM3ALMU MHOXUTENb LIMPUHBI CPEAHETO UCTUHHOIO
nuarasoHa bw mogoupacs B rpeaenax 1,5 — 4,5 ¢ marom 0,1; mepuos cpenHe-
ro UCTUHHOTO AMana3oHa atrlen nporoHsiics ot 5 o 50 ¢ warom B 1; nepuon
CKOJIb3SILLEH cpeniHeil malen noxdupaics B npenenax 1 — 25 ¢ warom 1. [eHe-
TUYECKasl ONTUMU3aLMA MpoBoAnIack B 0obeMe 100 «oKoNeHuit».

Jlyuiast a¢deKTUBHOCTBD B TIpeiesiaX BBIOOPKU ObLla JOCTUTHYTA IIPU MHO-
JKUTeJIe IUMPUHBI CPEAHEr0 UCTUHHOTO Anana3oHa 2,6, epuoe CKOMb3SILEero
cpeaHero 15 u mepuone cpemHero MCTUHHOTO nuamnasoHa 18. Ipu atux mapa-
MeTpax rofoBast MpuobUTL cocTaBuia 53,0% M COOTHOILEHUE PUCKa/TIPUOLIAK
1,17 (p < 0,0002, p < 0,02 nocne koppexuuu). B npezenax BbIGOPKU MpoBe/e-
HO 1263 chenku UIMTEbHOCTBIO B CpeqHEM 7 JHEM ¢ MPUOBLIbIO B CPEIHEM
$4100 ¢ yueToM MPOCKaIb3bIBAHUS 1 KOMUCCUOHHBIX; 48% CcNenoK ObLIn Mpu-
ObUIbHBL. [laxke MpU HEONTUMAILHBIX 3HAYEHUSIX [TapaMETPOB YIaBAIOCh T10-
JIyyath MpUObUTH — XyALIME TapameTpsbl ganu 15,5% mnpubsuin!

BHe npenenoB BHIOOPKM, HECMOTpSI Ha BHICOKYIO CTATHCTUYECKYIO I0CTO-
BEPHOCTb M YCTOMYMBOCTb MOZIENM (IO pe3yJabTaTaM MPOBEPKU Ha JAHHBIX U3
BBIOOPKM pa3IMYHBIX BADMAHTOB), MOEIb ObLTa KpaiitHe HeaddekTuBHa. Bee-
ro 35% cnesnok ObUIM MPUOBUIBHBIMK, @ YOBITKM cocTaBuiu 14,6% B rom. Sto
HeJIb3s1 00BSICHUTD TPOCTOM TIOATOHKOM, TaK KaK B MPejieiaX BBIOOPKH BCE KOM-
OMHaLMK ObLTM MPUOBUTLHBIMU. HeonTManbHble TTapaMeTphbl PUBEIN Obl K
YMEHBILIEHHOH, HO Bce paBHO 3¢ deKTUBHOI paboTe. Jl0MONHUTENbHbIE TECTh
MOKa3aJu, YTO HU OIMH HAbOp MapaMeTPOB HE MOI CeJaTh CUCTEMY BbITOI-
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HOIi BHE Tpe/esioB BbIOOPKU! DTO UCKIIIOYAET ONTUMU3ALMIO KaK IPUYMHY
HeahdeKTUBHOI paboThl — BUIMMO, Ha PHIHKE 3a MOCJIEIHKUE TOIbI TPOU30LII-
JIM U3MEHEHUS, BIUSIOLIME Ha CTIOCOOHOCTb MOJIENel, OCHOBAHHBIX Ha Ipoboe
BOJIATUJIHOCTH, IaBaTh MPUOBLIB Jaxke MPU paboTe TOJIBKO C JUIMHHBIMU MO3U-
uusimu. ['paduk n3MeHeHUs KanuTana mokasblBaeT, YTO OCHOBHAS YacTb NPU-
ObUTH ObLTa mosmydeHa 1o uioHs 1988 r. OctanbHble Ieproabl KaK ONTUMK3a-
LM, TaK U MPOBEPKU MOKA3bIBAIU TOJIBKO YXYIIIEHUE.

Kak u paHee, B 06erx BBIOOpKax XOpOIIO paboOTaly BaJIOTHBIE PBIHKH.
CpelHsisl coeiKa Ha BATIOTHOM PbIHKe IprHockaa $5591 moxoma B mpemenax
BbIOOPKU 1 $1723 3a ee npenenamu. Kop3uHa HepTempoayKTOB TaKXe naBaia
MpUOBLUTL B 000MX CITydyasix, PaBHO KakK 1 Kode.

VBB, 3Ta cUCTEMa HEIPUTOHA JUISl UCIIOIb30BAHUS B HACTOsILIEE BPEMs,
XOTsl B MPOLIJIOM Ha Heil MOXHO ObLIO ObI CAEIaTh COCTOSIHUE; BIPOYEM, IS
HEKOTOPBIX PHIHKOB — BaloT, HedTenponykToB U kode — B Heii ele ectb
HEKOTOPBIiA MOTEHLMAI.

TOJIbKO BantoTHbIN PbIHOK

CuuTaercsi, YTO Ha BATIOTHBIX PhIHKAX HAOJIONAIOTCS CUJIbHBIE TPEH/bI, YTO
NieIaeT UX MACaTbHbIMU JUISl CUCTEM CJe[JOBaHUsI 3a TPEHAAMHU, OCHOBAHHBIX
Ha npobosix. D10 ybexxaeHue Bpomae Obl MOATBEPKIAETCS BbILIECTPUBEICHHbI-
MU Tectamu, BkJoyas Tect 10. B Tecte 11 Mbl orpaHMuMBaeM Moze/b BaIOT-
HBIMU PbIHKaMU.

Tecm 11. Ilpoboii éoaamuabnocmu ¢ 6x000M N0 AUMUMHOMY NPUKA3Y;
moavko éaatomusle poinku. Mozenb UICHTUYHA MPOLUION, 3a TEM UCKITIOUe-
HUEM, YTO BMECTO OrpaHMYEHMS IIMHHBIMM TO3ULMSMU BBEIEHO OrpaHUYe-
HUe PbIHKaMU BaMoT. ONTUMU3aLUS HEe MPOBOAMIIACH BBULY MAIOrO KOJUYe-
CTBA PBIHKOB M, COOTBETCTBEHHO, JAHHBIX; BMECTO 3TOTO MCIOJIb30BaHbI JTy4-
1IMe napameTpsl Tecta 8.

D10 nepBblil TECT, IIe CUCTEMa, OCHOBaHHAsl Ha Mpoboe, Jaja siBHO Mpu-
ObLIbHBIE PE3y/IbTaThl B 00EMX BBHIOOPKAX C yUYETOM peasbHbIX PAacXOlOB Ha
cuenku! B mpenenax BBIOOPKYM MPHOBUIL CUCTEMBI cocTaBuia 36,2% B 1o,
BHe — 17,7%, uto Toxe Herioxo. B mpenenax BbIGOPKY MpoBeneHo 268 cre-
JIOK, 13 HuX 48% NpHOBLIBHBIX CO cpenHeit npubbUibio $3977. Bue mpenenon
BbIOOpKM TipoBeneHo 102 cnenku, u3 Hux 43% NPUObUIbHBIX, CPEIHSS TIPU-
Obutb — $2106.

I'paduik 3MeHeHUsI KanmuTala Ha puc. 5-2 MOATBEPXKAAeT BHICOKYIO (-
exkTuBHOCTB cucteMbl. [10uTH BCst IPUOBLIB CAE/IaHA B IIATH « pRIBKaX», JUTUB-
LIMXCS HECKOJIBKO MECSILIEB Kaxblil. DTa MOJE/Nb MOTEHLUAIbHO NPUroaHa
IUISL TOPTOBJIM, OCOOEHHO €CJIM 3aMEHUTDb CTAaHAAPTHBIN BbIXO Ha Oosee 3¢-
(GeKTUBHBIIA.
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dunbTp TpeHpos ADX

OpHa 13 MPooJIeM NMPYU UCTIOTIB30BAHUY MPOOOEB COCTOUT B TOM, YTO CYLLIECTBY-
©T TeHAEHLIMS K KpaifHe «ITMJI000pa3HOi» TOProBJIe B TEX CITydasiX, eCJIU CHC-
TeMa PerucTpupyer mpoboii, a pealbHOTO TPeHIa 3a 3TUM He ciexyeT. OnHO
13 BO3MOKHBIX PEIIIEHU I COCTOUT B UCTIOIb30BAHUM MHAMKATOPA TPEHIOB ISt
GUABTPALIMY CUTHATIOB O NMPOo6osix. MHOTKE Tpeiaepbl UCTIONbB3YIOT MOIMYJISIP-
HbI nHAKMKaTop TpeHaoB ADX. Tect 12, Hanpumep, UccienyeT MPUObUTBHOCTD
unaukaropa ADX no Yaiinnepy.

Tecm 12. Ilpo6oii BOAGMUABHOCIMU ¢ 6X000M NO AUMUIMHOMY NPUKA3Y U
pursmpom mpenoog. Vicnonb3oBaHa Ta e MOAENb, YTO U B TecTax 10—11;
BMECTO OTpaHWYCHMSI JJIMHHBIMU TTO3ULIMSIMU WU BAJTIOTHBIMU PBIHKAMU JI0-
GaByieH OUIBTP CUTHATOB Ha HaJIWuue TPeHOOB 1o Mmetony ADX mmm ycpen-
HEHHOro HampasiaeHHoro aBvxeHus: (Wilder, 1978). BoamoxHo, oTcenBaHue
PBIHKOB, TIi¢ HET TPeHIa, «ITUI000Pa3HOI» TOPTOBIU U 3aTSKHBIX CICTIOK He-
CKOJIBKO YITYUIIAT Pe3yJabTaThl cucteMbl. ADX MCIosib30BaH 1Sl GUiIbTpanum
po6OeB COoracHo nccienoBanusM Yaiita (White, 1993). Tpenn cunraercs cy-

Benuuuna kanutana
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Pucynok 5-2. I'pacduk usMeHeHUs KanuTasa s CUCTeMBbl Ha mpo6oe MM/MM, Bxox no
JIMMUTHOMY NpPMKa3y (TOJBKO BallOTHBIE PBIHKH).
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LIeCTBYIOIMM B TOM CJTydae, eciii ADX, pacCUMTaHHBIIA 10 TOCIEAHUM 18 JIHSIM,
JIOCTUTAET HOBOTO IECTHIHEBHOTO MaKCUMyMa. BXOIbI TPOM3BOMASATCS TOIBLKO
NP HAJTMYMH TPEHAR.

// file = x09mod12.c
// Momenk, OCHOBaHHasi Ha NPo6oe BONATWIBHOCTH, C BXOIOM IO JIAMUTHOMY IIDMK&3y
// u 18-ndeBHEP OWILTP 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] + lolcbl);
trending = adxfcb] > Highest{adx, 6, cb-1);
if (trending && cls [cb] > upper_band &&
ts.position() <= 0) {

ts. buylimit('1’, limprice, ncontracts);
!
else if ( ding && cls [cb] < lower_band &&
ts.pos on() >=0) [
ts. selllimit(‘2’, limprice, ncontracts);

// cyMynsTOp WCIONB3YeT CTaHNAPTHYD CTPATEIVMO BHXOMA
tmp = exitatr
ts.stdexitels('X’, ptlim*tmp, mmstp*tmp, maxhold);

Kaxk u B mpenpiaymx Tecrax, MCIoIb30Balach reHETMUECKask ONTHMU3a-
uus napamerpos. Bee 100 koMOMHaLMii, KpOME ONHOM, ObUIM MPUOBLILHBIMU B
npezenax BbIOOPKY; 88 mamu npuobLib Gostee 20%. DTO IeMOHCTPUPYET YCTOM-
YUBOCTh CUCTEMbI K U3MEHEHUIO MapaMeTpoB. Hawnydiime pe3yibraTbl ObLTH
CJIEIYIOIIMMH: MHOXKWTEJb IIMPUHBI CPEIHETO0 MCTMHHOTO AMana3oHa — 2,6;
MEePUOJ CKOJIB3SIICH CpeiHel — 8; Mepro CPEeHEro MICTUHHOTO TUANa30Ha —
34. Tlpu oTHX MapameTpax B Mpenesnax BHIOOPKM NMPUOBUIL cocTaBuiIa 68,3%,
BEPOSITHOCTh CilydailHOCTH pe3yiabTatoB MeHee 0,0005 (0,035 mociie onTuMu-
3aumu). CosepiueHo 872 caenku, u3 HuX 47% npuObIABHEIX. CpemHsisl caenka
npuHecaa npubsUib okosto $4500. BHe mpenesioB BHIGOPKU CUCTEMa MOHECTA
$2415 yOBITKOB 1 TOJIBKO 36% 13 373 cenok Obuti NpuobUIbHBIMU. [TpUGBLIH
cocraBwia —20,9% —OOUH U3 XYILIUX Pe3yJbTaTOB BHE BbIOOpKU. OueBui-
HO, B nipoututoM ADX Gbut OoJiee Tosie3eH, YeM B HelaBHee BpeMsl.

BonbIIMHCTBO PBIHKOB BAJIIOT, Ma3yT, kode, jec u 10-neTHre Ka3Haveiic-
KKe OymMarv ObUTH MPUOBLILHBIMY 1 BHE TTPEIesIOB BRIOOPKHU. S&P 500, miieHu-
11a ¥ 30J10TO ObLIM MPUOBLTLHBI BHE MPENEIOB BHIOOPKU, HO YOBITOYHBI B TIpe-
niesiax BbIOOpKU. YCToitumBasi MpUObUIBHOCTD BATIOT, HEPTENPOAYKTOB U Kodhe
COOTBETCTBYET HaOJIIOABILECICS paHee.
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AHANN3 U OBOBLLEHNA

B ta6s. 5-3 nmpuBeneHbI pe3yIbTaThl TECTOB PAa3TMYHBIX MOJIENIEC, OCHOBaHHBIX
Ha Ipo0osix, — Mo BeIOOpKe ¥ BUy npukasa (P/TIPUB — romoBoe cooTHoIIe-
Hue pucka/mpuosun, J1OX — I0XOAHOCTh B TMpoLieHTax ronosbix, SCAET —
TNPUOBLIb U YOBITOK OT CPETHEN CHCIKH).

Bupgbl npoGoes

B BbIOOpKE NaHHBIX, UCITOIB30BAaHHOM W1st onTuMu3auuu (1985— 1995), Hau-
JIy4IIMM 00pa3oM paboTaiu CUCTeMbl Ha MPoboe BopraTHABHOCTH. 11podou
MM/MM nokasanu cpeaHue pe3yJbTaTsl, a MpoOOU 1IeH 3aKPHITHS padoTaIn
Xy>Ke BCEro; 3TO OTMEYaIOCh IIPU HUCITOJIb30BAaHWHU BCEX TPEX BUIOB MTPUKA30B.
Bne npenenos Bbi6opku (1995— 1998) monenu Ha npo6oe MM/MM nponoi-
JKaJu paboTaTh HECKOJIBKO JIyyllle, YeM MPOOOU LIeH 3aKPbITUSI, HO MOJEIU Ha
Mpo6oe BOTATHIIBHOCTH paboTaiu ropas3no xyxe. [1o onmucaHHbIM paHee Mpu-
YMHaM OOBSICHUTH yXYILLIEHUE MToKa3aTesIeil CUCTeM, OCHOBaHHbBIX Ha BOJIATWJIb-
HOCTH, B IOCJIEJIHUE TONIbl TOJBKO ONTUMU3ALUEH HEb3s — BO3MOXHO, 3TO
MPOU3OIILIO M3-3a MOMYJISIPHOCTA METoJa B HeJaBHEM MpoluioM. Bripouem, B
TIOCJIeTHME TOJIBI TaXe JIyUIlIre U3 MoJeseil, OCHOBaHHBIX Ha Tpoboe, paboTa-
0T TUTOXO.

IMpu pa3duBke o MonesisiM Ha rpadukax U3MEHEHUsI KanuTala HaoJoia-
FOTCSI TPU SIPKO BBIpaskeHHbIX Tiepuoza. C aBrycra 1985 r. 1o UIOHb 1988 T. Bce
MOV GBUTH TIOYTH OIMHAKOBO MPUGHLTEHEL. C 1IoHs 1988 T. 110 Miob 1994 .
MOJIeNI Ha MPOOOsIX IIeH 3aKpbITs U MM/MM npakTudecku He MPUHOCKIU
npubbUTM. Moenb po6osT BOIATWIBHOCTUA PE3KO YITydIliiiia CBOU MOKa3are-
i B aBrycte 1992, — mione 1994 r. C mtonst 1994 . no nexa6pb 1998 r. Momenmu
Ha MM/MM U 1ieHax 3aKpbITUST pabOTaIM ¢ HEKOTOPBIM YOBITKOM, MPUYEM
HEKOTOpPOe MPEUMYIIIECTBO ObLTO Y Mojiesieit mpoboeB MM/MM. Kanwuran mMo-
NieJieil, OCHOBaHHBIX Ha MIPOOOSIX BOJIATHIBHOCTH, 33 3TOT MEPHUOJ 3HAYUTEITb-
HO CHHU3HUACS.

npl/lKa3bl ANa BXo4a B PbIHOK

Kak B nipefiesiax BBIOOPKHU, TaK ¥ BHE €€ Ha BCEX MOMIEJSIX HAWIYUIIUM 00pa-
30M paboTal TUMUTHBII TPUKa3. PEIHOYHBIE TPUKA3bI U CTOI-TPUKA3BI ObUTH
MasioadbdekTuBHBL. [TpenMyIiiecTBa TMMUTHOTO MIPUKA3a, HECOMHEHHO, CBSI-
3aHbI C TEM, YTO OH 00ECIEYMBAET BXOXKIEHHME B PHIHOK I10 00Jiee BBITOIHOIM
1eHe. B tectax 1 ¥ 2 BUIHO KOJIOCCATBHOE BIUSIHUE BXOIOB MO HEONTUMAb-
HOI1 1leHe M PacXoIoB Ha CHEJIKKU (KOMUCCHsSI M TIPOCKasib3biBaHue). Kak Hu
CTPaHHO, JIMMUTHBIN TIPUKA3 XOPOIIO PaboTal C METOOVUKAMU CJIEIOBAHMS 3a
TPEHIIOM, K KOTOPBIM OTHOCSITCSI MOIEJU TIP00O0si. MOXHO GbUIO Obl OKHUIATH,
YTO MHOTHE XOPOIIKE TPEH/IbI OyIyT MPOITYLIEHbI TPY OXUIAHUKA BXOJA C T10-
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Tabauua 5—3. Cpasnumenvhviii 0030p pe3yabmamos 6x00086,
OCHOBAHHBIX HA NPOOOAX

B npenenax BblGoOpKu BHe npenenos BbIGOPKU

PbiHOuHbIA | JIUMUTHBIA | CTon- PbIHOYHbIA | /lUMUTHBIA § Cron-

BX0A BX0A BX04 BXxoa BX0A BX0A
MpoGoit kaHana P/MPUB -0,02 0,54 -0,33 -0,14
o LieHam A0X -1,1 32,6 -13,5 -10,0
3aKpbITUS $COEN -60 1066 -671 -299

MpoBoit P/MPUB 0,04 0,66 0,22 -0,41 -0,01 -0,44

MM/MM Aox 12 36,3 8,7 -15,9 -2,1 -15,5

$COEN 82 1558 430 -912 -72 -798

Mpo6oit P/MPUB 0,51 0,96 0,28 -1,20 -0,58 -1,74

BOSATUILHOCTU A0X 27,4 48,3 11,6 -20,5 -16,9 -22,7

$COEN 4675 3616 931 -7371 -2094 -5272
MpoGoit P/MPVIB 1,17 -0,48
BONATUNLHOCTH, A0X 53,0 -14,6
TONbKO [UMHHbIe | $CAEN 4100 -1640

nosuuuu

Mpo6oii P/MPVIB 0,61 0,34
BONATUNBHOCTK, A0X 36,3 17,7
TONLKO BAKOTHI $COEN 3977 2106
Mpo6oii P/MPUB 1,09 -0,60
BONATWILHOCTU AoX 68,3 -20,0
¢ punsTpom ADX $CAEN 4570 -2415

MOIIIBIO IMMUTHOTO TIpMKa3a. OfIHAaKo OTKaT phIHKA (JaXe Tociie JOCTOBEp-
HBIX TPOOOEB) MPOUCXOAUT JOCTATOYHO YACTO, YTO MO3BOJISAET C MOMOILBIO JIN-
MUTHBIX IIPUKAa30B JOGUTHCS BXO/A 110 MPEANIOYTUTEILHOI 1IeHe U He TIPoIyc-
KaTb MPUOBLIbHBIX TPEHIIOB.

Te xe Tpu nepriosa, OGHapyXeHHbIE MTPU UCCIIEIOBAHNYU BUIOB IPOOOEB,
0OHapyKMBAIOTCSI MU TIPU PACCMOTPEHUM TECTOB, PACIPEIETICHHBIX MO BUAY
npuKa3os. ISt TMMUTHBIX TPUKA30B M CTOT-TIPUKA30B OTMEUeHa 3HAUYNTEb-
Hasi IpUOBUTH ¢ aBrycta 1985 1. rmo mioHb 1988 1. C ncnonb3oBaHUEM CTON-TIPU-
Ka3a KalnuTas Bo3pacTall MeiaeHHee. I BXOIOB 10 CTON-IPUKAa3y U PbIHOY-
HOMY NIpYKa3y TPUOBUTH ObLIAa HECTAOUIIBHOM M CHUXAIOIIEHCs ¢ utoHs 1988 .
0 M107Tb 1994 T., B TO BpeMsl KaK TUMUTHBIN TPHKa3 ObLTyMEPeHHO NTPUOBLTb-
HbM. C mionst 1994 1. 1o 1ekabpb 1998 I. phIHOYHBIE TTPUKA3bl CTAIN HECKOJIb-
KO MeHee 9((eKTUBHBIMHU, CTOI-NPUKA3bl CHJIBHO CHU3MIN MPUOBUIBHOCTB,
3¢ (HeKTUBHOCTD IMMUTHBIX TPUKA30B ObLIA HEITOCTOSIHHOI. B nepBom nepu-
oJie CTOTI-TIPMKa3bl pabOTaIM JIydllle CPETHETO, a B TPEThEM — TOPa3Io XyXe
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cpenHero; 3b(eKTUBHOCTD CTOI-TIPUKA30B YXYAIIATaCh CO BpEMEHEM ObICT-
pee, yeM 3¢ GEeKTUBHOCTb IPYruX NpuKa3zoB. Bo Bcex nepuonax BpeMeHU Jiyd-
11e BCEro paboTanu JIMMUTHBIE TIPUKA3BI.

OObenMHUB paccMOTpeHre TpadUKOB U3MEHEHMS KaruTaja Mo pasind-
HBIM TUIIaM MOJIEJICH U MPUKA30B, MbI YBUIUM, YTO GOJIbIIIAst YaCTh MPUObUIEH
ObL1a TIOAyu€eHa B [1I€PBOM I1€PUOJIE, 3aHUMABLLEM MEHee TPETH BbIGOPKHU IaH-
Hbix. K koHI1y aTOro nepuoaa 6bu10 HakorieHo 6osee 70% Bcero Kanurtaia. Bo
BTOPOM IIEpPUOJIE OTMEYasICd HEKOTOPBIH Apeiid Kanuraia, a B TPETbeM — I1a-
JleHue, BHayajle MeUIeHHoe, a ¢ utoiist 1997 r. Bce Gosee ObiCcTpoe.

B3aumopeiicTeue

HawuGonee cuiibHBIM, BUIMMO, SIBJISIETCS] B3AUMOICIICTBME MEXIY BpeMEHEM U
BUIOM IpoboeB. HauboJiee BbIpaxkeHO ObUIO B3aUMOJICHCTBHE MPOOOEB BOJIa-
TWJIBHOCTH (110 CPaBHEHMIO C APYTMMU TUIaM IPoOOeB) ¥ BpeMeHU (B Tpese-
J1aX BLIOOPKY [0 CPaBHEHMUIO C JaHHBIMU BHE BbIOOpKHU). [1po6Gou BoaaTUIIbHO-
CTM CHayajia paboTaju JIydule IpyrUX TUIIOB IPOOOEB, a 3aTeM CTaIM laBaTh
Hauxy/ive pe3yibraThl. CrucTeMa Ha Mpo60e BOAGTUABHOCTH CO CTOIT-TPUKa-
30M 3a [IOCJIeTHUE TO/bl YXYALUWIACh CUJIbHEE, YEM CUCTEMA C IMMUTHBIM IIPU-
Ka30M, BO3MOXHO, BBUIY IIIMPOKOTO UCIOIb30BAHMSI CTOIM-TIPUKA30B B MOJIe-
JISIX, crenytomux 3a tpeaoM. Kpome toro, cucrema nmpo6oes MM/MM wuHor-
J1a TIPeIIToYTUTEIbHEe paboTaia co CTOI-IIPUKA30M B OTJIMUME OT MOJeJIei Ha
BOJIATWJIBHOCTH.

OrpaHuyenus n GunbTpbl

OrpaHnYeHNe TOPTOBJIU TOJIBKO JUIMHHBIMU MO3ULASIMU 3HAUUTETBHO YITYUIITN-
710 9(pHEeKTUBHOCTH CUCTEM TIPOOOST BOJATWIIBHOCTH B Ipeesiax BHIOOPKU. 3a
npeznesaMy BbIOOPKY JaHHOE OrpaHUYeHUEe TTPUHECIIO JIMIIb HEOOJIbILIOE YITyy-
weHue pedysabratoB. CucTeMbl TPOOOSI PAOOTAIOT JIyUllle B JUITMHHBIX MO3ULIA-
X, 4eM B KopoTkux. Mcmnoab3oBanue ¢uabrpa ADX HECKOJBKO YIYYIINIO
2 deKTUBHOCTD B TpeliesiaX BHIOOPKY U ObLIO OECIoe3HbIM BHE €¢.

OrpaHuYeHMe TOPrOBIM PHIHKOM BJIIOT A0 YXYIILICHUE B TIpeaesiax Bbl-
OOpKHM, HO OTPOMHOE MTPEMMYLIECTBO BHE BbIOOPKHU. [IpermyiiiecTBo ObL10 Ha-
CTOJIBKO OOJIBIINM, YTO MOJIEJb ajia MPUObUTb BHE BHIOOPKY B OTIIMYKE OT BCEX
JIPYTUX UCTIBITAHHBIX KOMOMHALMIi! PbIHOK BAJIOT HE MOMnaJl Mo BIUsIHUE TJIO-
GaJIbHBIX U3MEHEHU I, TTPOMCXOISAIIMX Ha APYTUX PhIHKAX M Pa3pyLIMBILIMX pa-
60Ty MPOCTBIX cUCTEM TPoOoeB. BO3MOXHO, 3TO CBSI3aHO C TeM, YTO PBIHKU
BaTIOT UMEIOT KOJIOCCATbHBIA 00bEM U MPUBOMASATCS B IBHXXEHHE MOIIHBIMU
¢dyHIaMeHTaJIbHBIMU TIpolieccaMu. YMeHblleHue 3¢h(HeKTUBHOCTU CUCTEM B
npenenax BBI0OPKHU MOXHO OOBSICHUTh YMEHbBIIIEHUEM YK CIIa PIHKOB, UCTIOb-
3yeMbIX B pabore.
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AHanu3 no pbiHKam

JIo1st KaXkKnoro peIHKa MO BCEM TeCTaM yCpeaHsiaach 001as mpuobUIb U TOA0BOI
noxon. [NonyyeHHble 3HaYeHUST ObLUIM B OOLLEM HEYIUBUTEJIbHbI — IOJOXH-
TeJIbHbIe 3HAYCHUSI TIOJTyYeHbI KakK B TIpe/iesiaX, TaK U BHE MpelesioB BBIOOPKU
IUTSE HEMELIKOW MapKH, IIBEeHIapcKoro (ppaHka, MeHbl U KaHaICKOTO Jouiapa,
a Takke Ui cbipoid HehTH M Ma3yTta. TOpropisi KOP3MHOW M3 1LIECTH BaJIoT,
Tpex HeTenPOaYKTOB UAY TOTO U APYTOro BMecTe ObIAa Obl MPUOBLTLHOM. XOTsI
GoJIbllIe HU OJIHA TPYIIa PHIHKOB HE MPOJAEMOHCTPUPOBAJIa TOCTOSIHHOM MPH-
OGBUIBHOCTH, 3TO OTMEUEHO JUISI HEKOTOPBIX MHIVBHUIYIbHBIX PHIHKOB — Kode,
>KMBBIX CBUHEM U Jieca.

Poinku S&P 500, NYFE, 30510Ta, KyKypy3bl U MIISHUIIbI JaBATN MOJIOXHU-
TeJIbHbIe Pe3yJbTaTbl BHE BBIOOPKM MPU YOBITKAX B ee mpenesiax. [1puObLIb-
HOCTb PBIHKOB MHIEKCOB MOXET ObITh OObsICHEHA CMJIBHBIMU TPEHIIAMH, BO3-
HUKIIMMU BHE TIPeAesioB BEIOOPKHM. [1osoKUTEebHBIE Pe3yIbTaThl B IIpeaesiax
BBIOOPKU MPU YOBITKAX BHE €€ ObLIM OTMEUCHBI HA MHOTHX PhIHKAX, B TOM YKC-
Jie Ha pbIHKaX Ka3HaYeCKUX OOIUTalinii U GaHKHOT, MaJUIaVisl, OTKOPMJICHHO-
IO CKOTa, CBUHOW IPYIMHKH, COM, COEBOI MYKM, COEBOTO MacJjia, OBca, areabCu-
HOBOTO COKa M XJionkKa. PhIHKM Ka3HauelcKUX BeKcesieid, cepebpa, IMIaTuHBbI,
JKMBOIO CKOTa, Kakao U caxapa ObUIM YOBITOUHBI U Ha BbIOOpKE, U BHe ee. Ha-
Jmaue KoppeJisituy B 0,15 Mexny o01LMM JOXO0I0M B Ipe/ieliax BHIOOPKU U BHE
ee MpeaesioB CBUIETENILCTBYET O TOM, UTO PbIHKM, 1aBaBLLIKE NTPUOBLIb BO Bpe-
MsI ONITUMU3ALIMK, CKOPee BCEero, OyayT BHITOAHBIMU M BHE TIPE/IETIOB BHIOOPKH.

3AKJTIOHMEHUE

Hu onun Metozn (3a UCKIIIOYEHUEM OTPAHUYEHMS] MOJIENIU BAIIOTHBIM PHIHKOM)
He yBeJIn41 3(pHEeKTUBHOCTD B 1OCTATOYHOM CTENEHU [UIsl IPEOJOJICHUSI 3aT-
par Ha cIeJIKU BHe Mpe/esioB Bbioopky. KoHeuHo, psi codeTaHUuil METOOB He
ObL1 McnibiTaH. Hanpumep, orpaHMyeHne JIMHHBIMU TTO3ULIMSIMU HE UCTTBITHI-
BaJIOCh C cUcTeMoii po6osi MM/MM, Kortopasl Jiydilie padboTajia BHE TIpese-
JIOB BbIOOPKU. BO3MOXHO, 3TU Bapyalliu TOProBbIX cUcTeM ObLIH Obl 3hheK-
TUBHbI. B 0060ux 0o0Opa3liax JaHHBIX BCE MOJAEIM MOKAa3bIBAIM YXYILIEHUE pe-
3yJIBTATOB CO BPEMEHEM, KOTOPOE HeJIb3sl OTHECTH Ha CUET U3OBITOYHOI ONTH-
Mu3anuu. Mozenu, ocHOBaHHBIE Ha TpoOoe, B HACTOsIIee BpeMsl He paboTa-
10T, XOTsI ObLM 3(hheKTUBHBI paHee. DTO COOTBETCTBYET MPEATNOJOKEHUIO, YTO
MPUOBLTLHBIX TPEHIOB CTAHOBUTCSI BCE MEHbIIIE — 10 MHEHUIO MHOTHX TPEi-
IIEPOB, PHIHKU CTAHOBSITCST «3alllyMJIEHHBIMI» U TIPOTUBOIECMCTBYIOT TPEHIAM,
YTO 3aTPyIHSIET PabOTY BBILICONMMCAHHBIX METONOB, CJIEAYIOIIMX 33 TPEHIOM.
He ynuBuTEIBHO, UTO JTydille BCETro pabOTAIOT HAIPaBICHHbIE IPOTUB TPeHIA
BXOJIbI 10 JIMMUTHBIM TMIPUKA3aM.

B oG1iem, mpocTbie cCUCTeMbl TTPOOOST CIIEAYIOT MpeaHauYepTaHHOMY 1ab-
JIOHY 1 He paboTaloT IOCTATOYHO XOPOIIO Ha COBPEMEHHBIX BBICOKOA(DdEK-
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TUBHBIX PbIHKAX. BripoueM, mpu BEpHOM COYETAHUU PA3HOBUIHOCTU MOIENH,
OCHOBaHHOIi Ha PO0OE, METO/Ia BXOAA M PhIHKA MOXHO MOTYYUTh KaK MUHU-
MyM YMepeHHbIe pUObUIN. CyIIecTBYyeT MHOXECTBO BAPUAHTOB MOJENEH Ha
OCHOBE MPOOOEB, MHOTO TPEHIOBBIX (MITBTPOB MoMUMO ADX 1 MHOTO OO~
HUTEJIbHBIX CIIOCOOOB [UTSI yIyUIIEHUsI CISIYIONIMX 32 TPEHAAMH MOJIENeH, KO-
TOpbIE 37IECh HE paccMaTpUBaIMCh. HameeMcs, 4To HaM Bce Xe yIaloch aTh
XOPOILHIi 0030p MOMYJISIPHBIX METOAMK, OCHOBAHHBIX Ha TP000e, Y HALEXHbII
(byHIAMEHT U BAallMX CAMOCTOSITENIbHBIX UCCIIEIOBAHUIA.

4YTO Mbl Y3HANN?

+  [Ipu BO3BMOXHOCTH CJIelyeT UCONB30BATh IUMUTHBII NPUKA3 15t
BXOJIa B PbIHOK. PBIHKM LIIyMHBI ¥ OOBIYHO Q10T BO3MOXHOCTb BOi-
TH 1O TIPEITIOYTUTENBHOM LIEHE; 3TO CaMOE€ BAaXXHOE YIyYLICHHUE,
noBbiLaoniee 3¢ dHEKTUBHOCTb CUCTEMBbI. YTpaBleHHe pacxona-
MU Ha CIEJKM 32 CYET IMMUTHbBIX MPUKA30B MOXET CUJILHO U3Me-
HUTb 3 HEKTUBHOCTb MOZIENU. AdrKe HECIOXHbII TMMUTHBIIA IPU-
Ka3 BPOJIE UCIIOJIb30BAHHBIX B 3THUX TECTAX CMOXET 3HAYUTEIBHO
YITYYILUTB pe3ybTaThl. bonee cioxHast cTpaTerust JMMUTHBIX ITPU-
Ka30B MOXET, HECOMHEHHO, J1aTh BECbMa 3HAUUTEJIbHBIE [IPEUMY-
LIECTBA TOProBOii CUCTEME TAaKOTo poja.

+  CKOHLEHTpUPYUTECh HA YPOBHSIX MOANEPKKHU U COMPOTUBICHUS,
OCHOBHBIX aKCHOMaX TEXHMIECKOTO aHaIN3a, KOTOPbIE BPSI JIn
OyIyT «pacToproBaHbl». Mozen Ha Ipo6oe MAKCUMAIBHOTO MaK-
CHMMyMa/MHHHUMAJIbHOTO MUHMMYMa B TeCTax pabOTaIH JIydiie
OCTAJIbHBIX, HECMOTPSI HA HeCTaOWIIbHBIE pe3ynbTaThl. M30eraiite
TIOMYJIIPHBIX CUCTEM Ha OCHOBE BOJIATUILHOCTH, €CJTH TOJIHKO B HUX
HET OCOOBIX YXUILIPEHWIA, MO3BOJSIIOUIMX YIEPXaThCsl Ha TUIABY,
HECMOTPsI Ha ILMPOKOE MCIIONb30BAHME.

»  BpiOupaiiTe pbIHKM C CWJIBHBIMM M YaCTBIMU TPEHAAMMU VISl TOP-
TOBJIM C MOMOILBIO CUCTEM CJIeNOBaHUs 3a TpeHaaMu. s aTux
LeJieit TPaAMLMOHHO XOPOLIX BIIOTHBIE PHIHKU. [10 TaHHBIM Ha-
LIMX TECTOB, TAKXe MOAXOIAT PbIHKM Kode 1 HedTernpoayKToB.
He nonaraiitech juist onpeneneHus: HalMyus TPEHI0B Ha UHAMKA-
Topbl TUMa ADX.

= Jlna 3aKkphITUS OTKPBITHIX MO3ULMI UCIONB3YITE MPOIBUHYTHIE
crpareruu Boixona. Kak Oyzner nmokaszaHo B pasn. III, cymectytor
METO/Ibl 3HAUMTEIBbHO 0o0Jiee BBITOIHbIE, YeM Hall CTaHAAPTHBII
BbIXO1. XOpPOLIMI BBIXOA CMOCOOEH 3HAUMTEIBHO YIY4LINUTb 3¢~
(EKTUBHOCTb TOPTOBOIl CUCTEMBI.

FNIABA 6

—

Monanenun, oCHOBaHHbIEe
Ha CKOJIb3AWUX CpegHUux

CKOub3sIIIIMe CPEIHUE BKIIOUSHBI B MHOTHE ITPOrPAMMHBIE TIAKETBI 110 TEXHU-
YECKOMY aHaJIU3Y U SIBJISIIOTCS TEMOM MHOXeCTBa MyOiMKauid. OHU HACTOJIb-
KO TIOMYJISIPHBI, 4To B 1998 . 1isiTe 13 iBeHamaTy BBITYCKOB Technical Analysis
of Stocks and Commodities comepxanu MOCBSILIEHHbIE UM CTaTbM. B raserax
yacTo myonuKyoTcs rpaduku S0-THEBHBIX CKOJB3SIIMX CPEIHUX OMPXKEBBIX
TOBapoB U 20-IHEBHBIX CKOJIb3SIIIUX CPEAHUX LIEH Ha (DbIOYEPCHI.

YTO TAKOE CKOJIb3ALUEE CPEAHEE?

YToObI MOHSTD ULIO CKOJIB3SLIMX CPEIHUX, I Hayaia He0OOXOIMMO OOCYAUTh
6pemeHHble psdbl, T.€. TIOCIeI0BATeIbHOCTH JaHHBIX, PACIIONIOXKEHHBIX B XPO-
HOJIOTMUYECKOM Topsiake. Hampumep, TakMMU TaHHBIMU SIBJISIIOTCSI €XKETHEB-
HbI€ LIEHBI 3aKPBITUS KaKHUX-T100 akiuii. OH1 00pa3yioT MOC/IeI0BaTeIbHOCTD
«TOYEK JIAHHBIX», WK «0apoB», CICAYIOLIMX JAPYT 3a APYTOM BO BpeMeHU. Bo
BPEMEHHOM Dsijly CepMM BbIOOPKA M3 HECKOJIBKUX IMOCIIEN0BATEIbHBIX TOYEK
JAaHHBIX MOXET ObITh Ha3BaHa «BPEMEHHBIM OKHOM». EC/M TOUKM TaHHBIX (Ha-

" IpUMeEDP, LIEHBI 3aKPBITHSI) B JAHHOM BPEMEHHOM OKHE CJIOXHUTb M CyMMY pa3-

NIEJIUTh Ha KOJIMYECTBO 3THUX TOYEK JAHHBIX, TO TOJTYYUTCS «cpenHee». CKoab-
35u4ee cpedHee TIONYYaeTCsl TOLIA, KOIIa 3TOT MPOLIECC MOBTOPSIETCS CHOBA U
CHOBA IPY CMELIEHUH «BPEMEHHOTO OKHa» BIIEPE, TOUKA 33 TOUKOM 110 PSLY
naHHbIX. CpenHue, MoJTydeHHbIe TAKMM 00pa3oM, 00pa3yloT HOBbI BPeMEH-
HOIA psii, HOBBI HAOOP YNOPSIIOYEHHBIX BO BpeMEHHM 3HAYCHM. DTa cepus
Ha3bIBAeTCSl «CKOJIB3SILIEH CpeIHEil BpeMEHHOTO psiia» (B JAHHOM Cliydyae —
CKOJIb3SILLIEE CPEHEe LICH 3aKPBITHsI). DTOT BUJ CKOJIB3SIUIX CPEIHMUX U3BEC-
TEH KaK #pocmoe cKoab3siuee cpedHee, TOCKOJIbKY PACCUMTBIBAETCSI KaK Mpo-
cTOe apU(pMETUYECKOE CPeHEE TOUEK JAHHBIX, UTO IPYCBANBAET KaX/I0M Tou-
K€ OIMH U TOT Xe YIeJbHbI Bec.

3AYEM HYXHbl CKOJIb3ALUWME CPEOHUE

CkoJb3siiue CpC€OHHUE UCIIOJB3YIOTCA Il CHUXECHHUS HEXETATC/IbHOIO LIyma
BO BPEMCHHBIX psAnax, YTOOBI MTOBENECHUE PbIHKA, JIEXalIee B OCHOBE ITPOLIEC-
ca L[CHOOﬁpa?;OBaHI/Iﬂ, cTaJio GoJiee MOHSTHBIM U 3aMeTHBIM. CKOJIb3sl1iee cpen-

g
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Hee o0ecreunBaeT ceradicusanue dannuix. Kak MeTo CrIaXuBaHUSI CKOJb3sI-
niee cpeqHee SIBISIETCS IPUMUTUBHBIM (QUAbIMPOM HUBKUX 4ACHOM, T.e. TIPO-
MYCKaeT HU3KOYACTOTHYIO aKTUBHOCTb, OT(HUILTPOBBIBASI BHICOKOUACTOTHBIE
npouecchl. Ha rpaduke BBICOKOYACTOTHBIE TIPOLIECCHI BHIIVISIIAT KaK OBICTPBIE
BepPTHUKAJIbHbIC KOJeOaHus, T.e. KaK LIyM, a HU3KOYAaCTOTHbIE — KakK 0Oojee
TUIaBHBIE TPeH bl Wi BostHbL. Dnepc (Ehlers, 1989) paccmaTpuBai B3auMocBsI3b
CKOJIb3SLIMX CPEIHUX M HUIBTPOB HU3KUX YacToT. OH pa3paboTtan ypaBHe-
HUSI U, CPaBHUBASI PA3IUIHbIE GUIBTPBI CO CKOMB3SIIUMU CPETHUMHU IO KX TT0-
JIE3HOCTH, TIPUILEN K BBIBOAY, YTO CKOJIB3SIIME CPEAHUE MOTYT OBITh MCIIONb-
30BaHbI UIsT GWIBTPALIMY JTIOOBIX JTaHHBIX, a HE TOJIBKO [IEHOBBIX.

MPOBJIEMA 3AMNA3AbIBAHUA

TToMuMO CITOCOOHOCTH CHUXKATD 3aLTyMJIEHHOCTb BPEMEHHBIX PSIZIOB CKOJIb3sI-
11e cpeiHKre 00JIaaoT MPEUMYIIIECTBAMU MMOHSITHOCTH, MIPOCTOTHI U MHOTO-
dynkumonansHocTU. [1pK 9TOM, KakK U JIT00OI MOIIHBIM MeTox (GUIbTpaLuu
NMAHHBIX WK CIJIaXMBAHUS B PEaIbHOM BPEMEHU, OHM MMEIOT HEI0CTATOK —
3anasdsiéanue. XOTs CIJIaXEHHBIE JAHHBIE «UMLIe» U, CIENOBAaTeNbHO, Oonee
TIOIXOSAT JIISl aHAJIM3a, BO3HUKAET 3ama3/biBaHue MEXIY TaHHBIMU B UCXOJI-
HOI1 cepuHM U B CIIaXKEHHOM cepuy TaHHBIX. Takoe 3ara3ibiBaHue MOXET MpeJi-
CTaBJISITh MPOOJIEMY MPU HEOOXOAUMOCTU OBICTPOIA peaklMK Ha COObITHUS, KaK
3T0 OBIBAET BaXHO JUIS TPEIIEPOB.

B HekoTOpbIX ciyyasix 3amasiblBaHUe — He Tpo0iiemMa, HarpuMmep, Koraa
CKOJIb3SIILIEE CPEHEE OHOTO BPEMEHHOTO Psifia MCMOb3YeTCs LISl TIPOTHO3U -
pOBaHUS APYTOro, T.€. UCXOIHBIN PsiJl JOCTATOYHO «OOrOHSIET» MPOrHO3MpPYe-
MBIi1, 4YTOObI KOMIIEHCUPOBATh 3anasabiBaHue. Takye MOJeM BO3ZHUKAIOT, Ha-
TpUMeED, TIPU IPOTHO3MPOBAHUY BJIMSTHHSI COJTHEUHBIX TIPOLIECCOB M CE30HHBIX
coObiTuid. Kpome Toro, 3ama3snbiBaHKE MOXKET ObITh HEOMACHBIM B MOIEJISX,
TJie TMHMS 1IEH TiepecekaeT CKoJb3siiee cpefiHee — (PaKTUIeCKU neHa U JOJK-
Ha OOTOHATH Cpe/iHee, YTOObI Takas cucteMa paboTtaia. 3anasabiBaHue Gonee
MPoOIEMAaTUYHO B MOJEIISIX, e ISl IPUHSITUS PELICHUIA UCTIONb3YIOTCS TOYU-
KM Pa3BoOpoTa rpadrika CKOJIb3SILIEro CPEIHEro WM ero HakJIoH. B Takux ciy-
yasix 3aras3ibplBaHUe 03HAYaeT OTCPOYCHHBIM OTBET, YTO, CKOPEe BCEro, MpHu-
BE/IET K HEBBITOAHBIM CIIEIKAM.

CyliecTByeT OrpOMHOE pa3HOOOpa3ue afanTUBHBIX CKOJb3SIIIUX CPETHUX
U IPYTHX CJIOXKHBIX METONOB CIVIAXXMBAHMUsI, Pa3pabOTaHHBIX B LIEJSIX MUHU-
MU3aLIUY 3ana3abiBaHusl. Oama U3 TAKUX METOJMK OCHOBBIBAETCSI HA CTAHIAPT-
HBIX criocobax mpeackazaHusi BpeMeHHbIX cepuii. [To Mamnoii (Mulloy, 1994)
HCIIOJIb3YeTCsl IMHEHAsT PEKYPCUBHAsI cXeMa ¢ MHOXECTBEHHBIMU CKOJIb3sI-
KMU cpeHUMU. Koria ypoBeHb IBUXEHMS Ha PBIHKE JAOCTATOYEH VIS OT-
KJTIOYeHuUsT GUibTpa, 3amas3abiBaHe ucue3aeT; BIpoueM, (GUabTpbl UMEIOT TeH-
JIEHLIMIO HEIOCTATOYHO CIVIAXXMBATh JaHHBIE U PabOTaIOT 3aMETHO XyXe, KOr-
Jla PHIHOK OTKJIOHSIETCSI OT HacTpoek 3Tux (puiabtpoB. Yana (Chande, 1992)
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MPUMEHWT HEJIMHEHBII TIOIXO 1 pa3padoTal CKOJb3sIlee CpeHee, KOTOpoe
aanTUpyeTCsl K PhIHKY Ha OCHOBE BOAATHABHOCTH. MHOIIA 3amasibiBaHKe
MOXHO YMEHBILUUTb WIM YCTPAHUTD MYTEM COYETAaHUS HECKOJIBKHUX CKOJIb3sl-
LIUX CPeAHMX, 00pa3yomux nojocoBoir ¢duabTp. [omgoOHbBIE MOJOCOBbIE
(buIbTPbl MOTYT MMETh MPAKTUYECKU HYJIEBOE 3ara3lblBAHUE MPU CUTHAJIE C
MEPUOANYHOCTBIO, IPUMEPHO PaBHOI cepeinHe MOJIOChl MPOMYCKaHUS; CIva-
JKEHHBII CUTHAJI MOXET COBMALATh ¢ UCXOIHBIM 3allyMJIEHHbIM, €CJIM aKTUB-
HOCTB Ipoliecca LIMKJIMYHA U YacToTa (Mepuof) 3Toi HMKIMYECKON aKTUBHOC-
TH 61M3Ka K MAKCUMAIBHOM YacToTe, MPOIMyCKaeMOi (hUIIbTPOM.

BUAbl CKOJNb3ALWMX CPEQHNX

Bce ckoJb3diiye cpeiHue, OT MPOCTHIX 10 CIOXKHBIX, CIIaXWUBAIOT BPEMEH-
HBIE PSABI C MCIIOJNIL30BAHUEM HEKOTOPOTO YCpeAHsoLero npoiecca. Omim-
YHsl COCTOST B TOM, KAKOW yIeJIbHbINA BeC MPUCBAMBACTCS KaXIOW M3 TOYEK
TMAHHBIX U HACKOJIBKO XOPOILIO afanTupyercs: hopMyia K U3BMEHEHUIO YCIo-
BUii. Pasnnunst Mexx1y BUTaMK CKOJIB3SILIMX CPEIHMX OOBSCHSIOTCS Pa3HBIMU
TOJIXOIaMM K MPo0OJIeMe CHUKEHUS 3ara3/iblBaHKs U YBEIMYEHNUS YyBCTBUTENb-
Hoctu. Haubosee momnysisipHble CKOJIb3siIIue cpeaHue (cM. GopMysibl HUXe) —
3TO NPOCMOE CKONb3AUee CPeOHee, IKCROHEHUUANbHOE CKOAb3sUee cpedHee N
mpey2oabHoe cKoab3sauee cpedree ¢ nepedHuM e3seuusanuem. MeHee pac-
MPOCTPaHEHO adanmugHoe ckoavssujee cpednee Yanna (1992).
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B st1x hopmyax a, 0003HaYaeT CKOMB3ALLEE CPEAHEE LISt TOUKU JAHHBIX f,
$, — TOUKY JaHHBIX HOMED I B MOCJIEI0BATEBHOCTU, 1 — MEPUO, CKOJIB3AILETO
cpenHero 1 ¢ (00bIMHO TprpaBHEHHOE K 2/(m+ 1)) — KoadhduLmeHT, yKasbi-
BatoLMil 3¢ HeKTUBHBII MEPUO SKCITOHEHIIMATBHOTO CKOJTB3SIILIETO CPEHEr0.
YpaBHEHUS NMOKa3bIBAIOT, YTO CKOJIb3ALINE CPEAHUE PA3INYAIOTCS MO METOMY
OTpe/ie/ICHUs YIEIbHOIO Beca TOYEK JaHHBIX. DKCIOHEHUMANIbHbIE CPeIHUE
MPUCBAMBAIOT OOJIBLIMI YIEIbHbBII BeC 0ojee HOBBIM JaHHBIM, a BEC CTapbiX
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YMEHbIIIAETCsl «dKCIMOHEHILMaIbHO». TpeyroibHOE CpefHee Takxke Mpuaaet
00JIbLLIMIA YAETbHBIA BEC HOBBIM JAHHBIM, HO BEC CTapblIX JAHHBIX CHUXAETCs
JIMHEWHO TI0 HampaBjeHuIo K Gosiee cTapbiM; B TradeStation 1 MHOTMX APYruxX
MCTOYHUKAX 3TO OIIMOOYHO HAa3BAHO «B3BELICHHBIM CKOJIB3SIUUM CPEIHUM».

AJIanTUBHbIE CKOJIBb3SIIME CpelHUEe ObLIM pa3paboTaHbl 1151 YCKOPEHUS pe-
aKUMK Ha U3MeHeHus. Llesbio ObUI0 MOoy4eHNE CKOJIb3SIIETO CPEHEro, KOTOo-
poe Moo Obl aIanTUPOBAThCsl K TEKYIIEMY MOBEICHUIO PbIHKA, TaK Xe Kak
cucTeMa LuymonoaasiaeHus: Dolby anantupyeTcst K ypOBHIO 3ByKa B ayIMOCHT-
Hajle: CIIaXMBaHUE YCUIIMBACTCS, KOIIa Ha PbIHKE UMEET MECTO B OCHOBHOM
LIyMOBasi aKTUBHOCTb U MaJIO BBIPAXXEHHOTO ABUXEHUS {B MEPUOBI 3aTULLbS
1IyM GUIBTPYETCS! CUJIbHEE), U CHUXAETCS B MEPUO/Ibl 3HAYUTEIbHON aKTUB-
HOCTH PbIHKA, YBEJIMYMBAsl TEM caMbIM peakiuio. CyleCTByeT HECKOJIbKO BU-
JIOB a[IaNITUBHBIX CKOJIB3SILIMX CPeqHUX. OaH0 U3 Harbosee 3P GeKTUBHbBIX pa3-
paboraHo Mapkom [Ixxypukom (www.jurikres.com). Eiie onHo, pazpadotaHHoe
Yannom, HazBaHo VIDYA (Variable Index Dynamic Moving Average).

PexypcuBHBIii AITOPUTM 3KCHIOHEHLIMAJIBHOTO CKOJIB3SILLETO CPEAHETO BbIT-
JISUINT TaK: [Tt KaKI0M TOYKY JaHHBIX KOO OUIUEHT (C), onpenesiionuii a¢-
(heKTUBHYIO JUIMHY CKOJIB3SILLETO CPEAHETO (71), YMHOXKAETCS HA 3HAYEHUE 1aH-
HOW TOUKHU JAaHHBIX U K Pe3y/bTaTy pudassieTcst pa3HocThb 1,0 — ¢, yMHOXEH-
Hasl Ha TeKyllee 3HaYeHUe CKOJIb3SLIEro CPeJHEro, YTo M JaeT HOBOE 3Haye-
Hue. KoadduumeHT ¢ npupaBHuBaetcs K 2,0/ (m+1), ae m — Nepro CKOJb-
3stiieit cpenHeit. Yana B 1992 r. MoaudumpoBai faHHbIH anroputM. B ero Mo-
nen 3HaueHue KoahOULIMEHTA ¢ He SIBJISIETCS! KOHCTAHTOM, a 3aBUCUT OT TEKY-
111}l BOAGTHABHOCTH PbIHKA — «TPOMKOCTU» PbIHKA, BbIPaXKEHHOM B BUJIE CTaH-
NIAPTHOTO OTKJIOHEHUSI 1I€H 332 HEKOTOPOE KOJIMUYECTBO MOCJIEIHUX TOUEK TaH-
HbIX. T1OCKOJIbKY CTaHAApTHOE OTKJIOHEHME CUJIBHO BapbUPYeTCSl Ha pa3HbIX
PBIHKAX M MOKAa3aTeslb BOJATUIBHOCTH OJIXEH ObITb OTHOCUTENbHBIM, HaHa
MPeUIOKII JETUTh HaOJI0NaeMOe CTaHIAPTHOE OTKJIOHEHUE [T KaXI0i Toy-
KM Ha Cpe/IHee 3HAUeHUe CTAaHIAPTHOTO OTKJIOHEHMSI JUISl BCEX TOUEK B UMEIO-
1emMcst odpasiie JaHHbIX. 1t Kaxoro 6apa koadduuueHt 2,0/(m + 1)) pac-
CUMTBIBAETCSI 3aHOBO, YMHOXAasICh HA OTHOCUTEJIbHYIO BOAGTHABHOCTE, TAKUM
00pa3oM MOJTyYaeTcs CKOJIb3SIILIEE CPELHEE C IEPHOIOM, AMHAMUYECKH TOACTPa-
MBAIOLIMMCS IO aKTUBHOCTb PhIHKA.

MBI UCTIO/IB30BAIM aaNITUBHOE CKOJIb3sIllee CPelHEe, OCHOBAaHHOE Ha
VIDYA, ne Tpebyiouiee (GUKCMPOBaHHBIX TONPABOK I CTAHAAPTHBIX OTKIIO-
HEeHMi1 (B BUE CTAHIAPTHOTO OTKJIOHEHMS], YCPEIHEHHOTO 10 BCEMy 00pa3Ly
naHHbIX). [TOCKONbKY MOBENEHUE PHIHKOB MOXET OUEHb CUJIBHO MEHSITHCS CO
BPEMEHEM, a U3MEHEHUS! BOJIATUIBHOCTY [IPY 3TOM HUKAK He CBSI3aHbI C ajiar-
TalMel CKOJb3SIIEro cpeaHero, uaes GUKCUPOBaHHOI HOPMAIU3aluU He
BBIISIAUT 0OOCHOBAHHOI. BmecTo mcrnonb3oBaHHOro YaHIoM CTaHIAPTHOrO
OTKJIOHEHUSI, IEICHHOTO Ha MOCTOSIHHBIN KO3 MULIMEHT, Mbl IPUMEHWUIIN OT-
HOLLEHUE JBYX [T0Ka3aTeJieil BOJIATUJIbHOCTY — KPaTKOCPOYHOIO U JOJT0CpOy-
Horo. OTHOCUTe bHAsI BOJIATWIIBHOCTD, TpeOyeMast IUTsl KOPPEKLIMH ¢ U, CIeN0-
BaTeJIbHO, JUISl KOPPEKLMH T1epro/ia alaTUBHOTO CKOJIB3SILLETo CPEIHEro, no-
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JIyyajiach METOZIOM JIeJIEHUSI KpaTKOCPOYHOTO MOKa3aTesisi BOJIATWIILHOCTU Ha
JIOITOCPOYHbIiA. [ToKazaTe 1 BOJaTUIbHOCTH MPEACTABIISUIN COO0M CKOb3SIIIIE
cpenHKe KBaZpaToB Pa3HOCTEN MEXIy COCeIHMMM TOuKaMM AaHHBIX. Bonee
KOPOTKMI MOKa3aTesIb UCIIONb30Bal NEPUO] P (IOACTPauBaEMBblii apaMerp),
a MepuoJI INIMHHOTO CKOJIb3SIILETO cpeHero paBHsiics 4p. Ecmu nonrocpouHast
BOJIATMJIBHOCTb paBHA KPATKOCPOUHO# (T.e. MX OTHOILIEHUE PAaBHO EIUHMUIIE),
TO aJanTUBHOE CKOJIb3slee CPeAHee BeNeT ce0sl MACHTMYHO CTaHIaPTHOMY
SKCIOHEHIIUAJIbHOMY CKOJIb3SIILIEMY CPeJHEMY C TEPUOIOM Imn; TP 3TOM (-
(heKTUBHBIN MTEPUOJ IKCTIOHEHLIMATILHOTO CKOJIb3SIILETO CPEIHETO IIABHO CHU-
JKAeTCsl MPU YBEJIMYEHUU COOTHOLIEHHUSI BOAGTHABHOCTEH U BO3pAacTaeT Mpu
€ro YMEHbBILECHHUH.

BUAblI MOAEJIEN C BXOAOM,
OCHOBAHHbIM HA CKOJIb3SILLEM CPEOHEM

Modens ¢ 6x000m, OCHOBAHHBIM HA CKOAb3AULEM CPeOHeM, TEHEPUPYET CUTHA-
JIbl BXOJIa HA OCHOBE TIPOCTBI%¥ COOTHOILEHUI MEXIY CKOJb3SLIMM CPEIHUM 1
LEHOW WM MEXIY OBYMsI CKOJNB3SILIMMU cpeaHUMU. CYIIECTBYIOT MOIEU U
C/IeyIoLIMe 3a TPEHAOM, M WIyIiue NMPpoTUB TpeHa. Haubosee nmomynspHbie
MOJIEJIU CJIEMYIOT 32 TPEHIOM M OTCTAIOT OT phiHKa. C IPYroii CTOPOHBI, MOJIe-
JIY, MAYIIME TIPOTUB TPEHIa, MPeNCcKa3bIBAlOT Pa3BOPOTHI U MO KpaitHel Mepe
COBIAJAIOT C COOBITUSIMU Ha PhIHKE. DTO HE O3HAYAET, YTO CIEAYIOIINE 3a
PBIHKOM Moz paboTaloT XyxXe MPOTMBOTPEHIOBBIX; HAIEXHBIE BXOIbI B
TPEHI, IMyCTh Jaxe U C 3ama3IbiBaHueM, JIydllie 1, B OOLIEM, BHITOIHEE, YeM
TOTIBITKY TPEICKa3bIBaTh PA3BOPOTHI, KOTOPBIE TOIBKO M3PEAKA MPOUCXOASAT
B OXMIaeMblii MOMEHT. [10CKONBbKY MBI BBIHY:KIEHBI MCIIOTb30BaTh CTAHAAPT-
HbI€ BBIXOIBI M TIOCKOJIBKY B PeaJbHOM TOPTOBJIE JI000I Cepbe3HbIN Tpeinep
Oy/IeT UCIOJIb30BaTh 3aLUUTHBIE OCTAHOBKH U YIIPABJIEHUE KAIUTAJIOM, Mbl He
OyaeM TeCTMPOBATh MPOCThIE MOIEM CKOJIB3SILMX CPEIHUX, TTOCTOSTHHO TIPH-
CYTCTBYIOLIME Ha pbIHKE. BripoyeM, nmpu UCMob30BaHUU OBICTPBIX CKOJIb3SI-
LIMX CPEIHMX CUTHAJIBI Pa3BOPOTA MO3ULIMU BOSHUKAIOT paHblIE, YeM CTaH-
JapTHBII BBIXOI 3aKPbIBAET CHEIKH.

Crezytoniie 3a TPEHIOM BXOIBI Ha OCHOBE CKOJB3SILMX CPEIHUX MOTYT
reHePUPOBATHCS PA3TNYHBIMU criocodamu. OfiHa U3 TPOCTHIX MOJIENel OCHO-
BaHa Ha MepeceueHuu CKOAb3AUUX CPeOHUX, TPEUAEp TMOKYIaeT, KOorma LeHbI
MOIHUMAIOTCS BBILLE CKOJIB3SILLIETO CPEAHEro, U MPOJAET, KOraa LieHbI OmycKa-
I0TCS1 HUXe ero. BMecto oxunaHus nepeceyeHns IMHUM CPEAHETO B LIEH MOX-
HO HUCIIONb30BaTh OBICTPOE CPEHEE U €ro MepecevueHne MEUICHHBIM: CUTHAT
Ha TIOKYIKY BO3HMKAET, KOriaa ObICTpOe CpeHee TIOIHUMETCS BbILIE MELICH-
HOTO, CUTHAJI HA Ipoa@Ky — KOIJIa olyckaeTcst Huxe. CriiaxXuBaHUe UCXONI-
HBIX PSIIOB JaHHBIX 33 CYET MCIOJIb30BAHUS CKOJIB3SIILUX CPEAHUX CHUXKAET
KOJIMYECTBO «IOKHbBIX» TEPECEUCHUIl U, CIENOBATENIHO, YMEHBIIIAET YACTOTY
YOBITOUHBIX CHTHAJIOB.
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CKoMb3sIIIIMe CPeIHUE MOTYT TAKXKe MCITOTb30BAThCS JUTSI TTOMYYCHUST CHT-
HAJIOB BXOJIA B TPOTUBOTPEHIOBBIX CUCTeMaX. BUpPXKeBble 1IEHbI YaCTO peart-
PYIOT Ha JIMHUIO CKOJIB3SIIIETO CPETHETO MPUMEPHO TaK, KaK Ha YPOBHU TIOI-
TIEPKKHU U COTPOTHBIIEHUST, HA YeM ¥ OCHOBBIBAETCST MOTENb BXoia. COrtacHO
ee MpaBWIaM, TOKYTIAIOT, KOTJa LIEHBl OMYCKAIOTCS IO CKOJNB3SIIICH CpeaHeii
WK TIepeceKaioT ee CBEpPXY, M MPOIAIOT, KOTIa OHU MOTHUMAIOTCS 10 Hee Wn
nepecekatoT cHu3y. [IpenmonaraeTcsi, 4To LEHBI «OTCKAaKUBAIOT» OT YPOBHS
CKOJIB3SILIIET0 CPEHEro, MeHslsl HarpaBIeH!e IBUKeHHs. BXolbl POTUB TpeH-
Ila TAaKXe MOXHO TIPOM3BOUTH Ha OCHOBE CTAaHIAPTHOTO TepecedeHrs, HO B
00paTHOM HarpaByieHuH. Korma 1ieHa ormycKaeTcst HUXe JIMHUM CKOJB3SIIIen
CpefHel, OTKPBIBAIOT IUTMHHYIO TIO3UILIMIO, a KOT/a [IeHa TTOJHUMAETCS BBIIIe
JIMHUM CKOJIB3SIIIEN CPEelHEN, OTKPHIBAIOT KOPOTKYIO MO3UIINI0. Takon «00-
PaTHBI» TIOIXOZ YaCTO OTIPABIBIBAETCS B TOPIOBIIE, TIOCKOJBKY, KaK MPaBIJIO,
OBbIBAET BBITOIHO MPOIABATH MOCJE CUIBHOTO POCTA IIEH M MOKYMaTh, KOraa
LIEHBI YPE3MEPHO OBICTPO TMATaloT. [10CKOIBKY CKONMB3SIIINE CPETHUE OTCTAIOT
OT pbIHKA, K MOMEHTY MOJTy4eHHsI CUTHAJIA PHIHOK MOXET KaK Pa3 HaXOMUThCST
B Hayajle 0OPaTHOTO ABVIKECHUS.

Hcrnonb30BaHUe CKOMB3SIIIMAX CPENHUX IS OyYeHNsT CUTHATIOB, UIYIINX
TIPOTUB PHIHKA B MO/, OCHOBAHHOI Ha YPOBHSIX MOIEPXXKH U COTTPOTUBIIE-
HUS, He SIBJISIETCS 4eM-TO HOBbIM. AsiekcaHzuep (Alexander, 1993) obGcyxman
WCTIONB30BaHKe OTKATa 10 YPOBHS MOMIEPXKKHU TTOCIE TIePeCeUeHMsT CKOMb3sI-
IIEr0 CPEJHEro Kak BapuaHT opraHuzauuu Bxoga. Twumm (Tilley, 1998) oru-
CBIBAJI CUCTEMY Ha YPOBHSIX TTOIIEPKKH/CONPOTUBICHHMST Ul TOPTOBIH B3a-
uMHbIMU doHnamu. Cynnu (Sweeney, 1998) onucbiBaa nprMeHEHUE CKOJb3sI-
[IVX CPETHUX 1IeH 3aKPBITUS JUTSI BBIYMCIEHVST BHYTPHAHEBHBIX YPOBHEI TTOM-
TEPKKU U COMPOTUBIICHUSI.

XAPAKTEPUCTUKM BXOAOB,
OCHOBAHHbIX HA CKOJ1b35ILLUX CPEAHUX

Bxon Ha OCHOBE CKOJIB3SIIINX CPETHUX, CICOYIOIIMX 32 TPSHIOM, B IPMHILIUIIE
Mono6eH MPo6oI0; TAKUE BXOIBI MHTYUTHBHO MOHSTHBI M, HECOMHEHHO, 0bec-
Treyar BXOJI B JII00OIA KPYIHBbIA TPEH/I, a TaKXKe MPOCThbl B UCTIOMHEHUH axKe B
00BIYHOI TIporpamMmMe 06paboTKu Tadbnuil. Ho, Kak 1 OOJBIIMHCTBO CIeLyio-
LIMX 32 TPEHZOM METOJIOB, TaKME BXOJbI OTCTAIOT OT PbIHKA, U BXOJ B JIt060E
NBIDKEHME HAYMHAETCS MO3MHO. BBICTpBIE CKOMB3SIIIE CPeIHIE MOTYT CHHU-
3UTb 3aMa3blBaHKE, HO ITPU STOM CIENAIOT TOPrOBIIIO O0iee «ITUI000pa3HOI».

Crparerusi IpOTUBOTPEHIOBBIX BXOIOB Ha OCHOBE CKOJB3SILIMX CPETHUX
OTKpBIBAET TMO3MLMIO TOINA, KOIJa APYIUe BBIXOMAT M3 PhIHKA. DTO O3Ha4aeT
Jydlliee VCTIOJTHEHUE MTPUKA30B, JIyYIliie BXOAHbIE [IEHbI M OOJTbIINE TOTEHIM-
aJIbHBIE IPUOBLTM Oe3 3amas3ibiBaHKsT — HO TOJIbKO B TOM CJIy4ae, eClIi BXOJ He
TIPOM30ILET CIIMIIKOM PAHO, 10 TOTO KaK PHIHOK IEHCTBUTEILHO Pa3BePHYIICS.
[Tpu paboTe ¢ MPOTUBOTPEHIOBOM MOJENBIO TPeOyeTcs Xopolast CTpaTerust
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OTpaHMYEeHUsI PUCKA; HEJIb3s XKIaTh, [MOKa CUCTEMa BbIIACT CUTHAJ B TIPOTUBO-
MOJIOKHOM HarpasieHur. HekoTopele Monenu, Wayliie MpoTUB TpeHaa, MO-
IYT UMETh CUJIBHYIO JIOTUYECKYIO OCHOBY; HAIlPUMED, €CJIM OHU HCIIOJIB3YIOT
TOHSATHS TIOAAEPXKKH W COMPOTUBJIEHUSI.

NPUKA3bI, UCMOJIb3YEMbIE AOJ19 OCYLUECTBJIEHUS1 BXOOOB

Bxompl, ocHOBaHHBIE Ha CKOJB3SIINX CPEIHMX, MOTYT OBITh OCYIIIECTBICHBI C
TMOMOIIBIO CTOM-MPUKA30B, JUMUTHBIX MPUKA30B WM PHIHOYHBIX MPUKA30B.
XoTs1 BO3BMOXKHBI 00Jiee yaauHble COYETaHUsI, B IPUHIUIIE C JIFOO0I MOIETbIO
MOXeT paboTath J1000i THM TpruKa3oB. MHorma mpruka3 MOXeT OBbITh YacThio
curHana Bxoza. [IpocTas cucrema, OCHOBaHHasl Ha MepPeceYeHUM CPeAHNX,
MOXET UCTIOIb30BaTh CTOM-MPUKA3 Ha OKKUIAEMOM 3aBTPALITHEM YPOBHE CKOJTb-
3s111IeT0 cpefHero. Bo m3bexkaHue MCTIOMHEHUS] HECKOJIbKUX MPUKA30B MPU
CIyYyallHbIX CKAaYKax BHYTPUIHEBHOW LIEHBI Ha CJIEAYIOUIMI NE€Hb CTaBUTCS
TOJIBKO CTOTI-TTPUKAa3 Ha MOKYIKY WX Ha MIPoAaxy, a He oba BMecte. Ecmu 3ak-
pbiTHE ObLTO BBIIIE CKOJMb3SIIENH CpeAHeld, CTaBUTCs CTOM-MPUKa3 Ha Mpona-
XY, a €CJIM HUXe, TO Ha IMOKYIIKY.

[Mpuka3zbl, UCMOIB3YyeMbIE IS BXOIOB, NMEIOT CBOM JTOCTOMHCTBA U HEMI0-
cTaTKu. PBIHOYHBIN MPUKa3 HUKOTIA He TIPOITYCTUT CUTHAJA, TTOAaHHOTO Ha
Bxoa. CTorm-TiprKa3 HUKOTI/IA He MPOITyCTUT BaXXHOTO TpeHIA (eciM cucTtemMa
ciemyeT 3a TpeHaoM). Bxom Bcerma OymeT mpou3BeneH, KOraa ABMXEHME 1IeH
TIONTBEPKIAET €ro BHITOAHOCTb — HO 32 CYET MPOCKATb3bIBAHUS M HEONTH-
MaJIbHBIX 1IeH BXoja. JIMMUTHBIM TpUKa3 00eCTIeUnT JIYUIyio [IeHy U CHU3UT
pacxonbl Ha CHEJKY, HO B OXKMIAHWW OTKaTa IIeH MOXHO TIPOITyCTUTh BaXKHbBIE
TpeHIbl. B MpOTUBOTPEHIOBOI MOMIETU TMMUTHBIN TPUKA3 MOXKET MPU CcIydae
YXYALIUTD BXOAHYIO LIEHY — MOCKOJIbKY IMTPUKa3 OTIaeTCsl M0 (PMKCUPOBAHHOM
1IeHe, a He 10 LigHe, KOTOPYIO IaeT «OTPUIIATeIbHOE TMPOCKATb3bIBAaHKE», BO3-
HUKarIlee TMPY IBIKEHWH PHIHKA TIPOTHB CIEIKM B MOMEHT BXOJIA.

METOAOJIOrUA TECTUPOBAHUSA

Bo Bcex HIKECEAYIOUIMX TeCTax UCMONb30BaH CTaHAapTHBIN mopTdenb. Ko-
JIMYECTBO KOHTPAKTOB TPH MOKYIKE WM MPOAaXe MPH BXOJE Ha JI0OOM PbIH-
Ke B JII000e BpeMs MOAOMPATOCh TaK, YTOOBI TIPUOIM3UTEIEHO COOTBETCTBO-
BaTh J0JITAPOBOI BoAaTHALHOCTH JABYX KOHTpakToB S&P 500 Ha xoHerr 1998 .
HWcrionb30BaHbl CTAaHIAPTHBIE BBIXOMIBI. Bce TECThI MPOBENECHBI C UCTIONB30Ba-
Huem C-Trader toolkit. 1151 TOro yToOBI ObLTA BO3MOXKHOCTb CPABHUTD PE3YIb-
TaThl, UCTOJb30BaHbI MOPTGENH, CTPATETUH BbIXOJA U TTaTGOpMa TECTUPOBA-
HUS, MICHTUYHbIE NCTIOJIb30BaHHBIM paHee. TeCThl pa3/ie/IeHbl Ha CIIeIyIoLINe
33 TPEHIOM M MAYLIMe TPOTUB TpeHIa. OHU POBOIWIMCH HA OCHOBE CKPUIITA,
CofiepXXallero WHCTPYKIUY T YCTAHOBKM TapaMeTpOB, TPOBEACHUSI OITH-
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MM3aLMK U TeHEepaLK Pe3y/IbTaToB sl KaKI0ro COYETaHUsI BULOB CKOJIb3SI-
LIUX CPETHUX, MOJEIEH U BXOAHBIX TPUKA30B.

IpuBeneHHbIN HUXE KO OoJiee CIIOXEH, YeM KOJI TSl IIPOOOEB; BMECTO
Pa3HBIX MMOCJIEN0BATEILHOCTEH TSI KOMOMHALIMIA CKOJIB3SILIMX CPEIHUX, TIpa-
BWJI BXOZIa M TIPUKA30B MCIOJIb30BaH OAMH LIMKJI, B KOTOPOM MapaMeTpbl yIi-
PaBISTIOT BBIOOPOM 2JIEMEHTOB CUCTEMbBI. DTOT METO HEOOXOAMUM MPH TeHETH-
YECKOM Pa3BUTUU CUCTEM. XOTsI 31€Ch, COOCTBEHHO, HET TeHETUUECKUX AJITO-
PUTMOB, TIOIOGHBIE METOJIbI OY/IyT KCIIOIb30BAHbBI B CJEAYIOLIMX [J1aBaX. DTOT
KOJI COIEP3KUT MapaMeTphl [UTsl YIPABICHUsI 2JIeMEHTaMH MOJEH, YIPOILLast
00pabOTKy BCEX BO3MOXHbBIX KOMOMHALIMI B CUCTEMATUYECKOM BHJIE.

gratic wvoid Model (float +*parme, fEleat *d4%, floe: *opn, floab *ki
float *lo, float *cls, float #wol, fieat *oi, float *dlrv. it nk.
TROSIM &ts, flost *eccls) {

// IlaHHHE U1 TECTMPOBAHMS BCEX MOLEJNe)l CKONB3SIMX CPeNHMX.
// File = x10mod01.c
// parms - Habop [1- .MAXPRM] napaMeTpos

//dc — mabop [1, .nblmaT B ¢opmare ITMMIA

// opn - mabop [1 b LeH OTKDHTNS

// hi — Habop [1..nb] MakcMMaNbHEX LeH

// lo — Habop [1,.nb] MUHMMAJIEHEIX LEH

// cls - mabop [1- .nb] LeH 3aKpHTHs

// vol - mabop [1,.nbl s3sHaueHmii obsema

/! oi — Habop [l. .nb| 3HaHEHMI OTKDHTOTO MHTEpeca

s/ dlrv - mabop (1, .nb]3HaveHnii CPENHEero [OJUIEPOBOM BOJATMIBHOUTH
// nb © KOJIMYECTBO [OHeV B Habope AaHHHX

// ts — CCHUIKA HA KJIaCcC TOPLOBOTO CHMMYJIATOPA

// eacls — mabop [1- .nH ypoBHEN KamMTana NpM 3aKPHTHX MO3ULMSX

/) OOBIBIIsIEM JIOK&JbHEE MEeDEMEHHHE

statiz int ro, ch, neontracts, maxhold. fasimalen, slowmalen:
ic int modeltype, O , , SiC ;

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

static float exitatr [MAXBAR+1];

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

// xomupyeM napaMeTps B JIOKaNbHHE IepeMeHHhe s Gonee ynobHoro obpameHus

fastmalen = parms([1l]; // mepwon nns GEHCTPOJ CKONB3sEl CpemHeil
slowmalen = parms [2] ; // miepvion AnsS MEATIeHHOM CKONb3sAmell cpenHei
modeltype = parms[5] ; // Turn Momenyu Bxomna

avgtype — parms [6] ; // TWII CKONB3SWETO CpemHeTro

ordertype = parms([7]; // TWII BXONHOTO TIpMKa3a

maxhold = 10; // MakCUMasnbHbI Iepuol yIepKaHMsl IO3MLIMM
ptlim = 4; // uenepasi NMPUOHIIE B EOMHMUIAX BOJIATWIBHOCTH
mmstp = 1; // 3amuTHasi OCTAHOBKA B E€IVHMIAX BOJATMIBLHOCTU

// TpolyckaTh HEeBEpHEE KOMOMHALMM IlapaMeTpOB
if (fastmalen >= slowmalen) {

set_vector (egcls, ;., nb, 0.0b-

return;

// penaeM BHMMCIIEHMS MO BCEMy DSy HO@HHHX, MCIIONL3YSI BEKTOPM3almo

AvgTrueRangeS (exitatr, hi, lo, ¢ls, 50, nb); // cpenHwi MCTMHHSIL
// mpamazoH Ans BHXOOA
switch(avgtype) ( // BHOVWDaeM TWUII CKOJNB3smel CpenHeit

case 1: // NPOCTHE CKONB3SmME CpEemEve

FTABA B MOJEAW, OCHOBAHHBIE HA CKONb3AWMX CPEAHNX

1;

hveragefifascma, ols, fastmalen, nb):
AverageS (slowma, cls, slowmalen, nb)
break;

case 2: [/ OKCIOHEHLMANLHHE CKONB3SIME CpelHne
XAverageS (fastma, cls, fastmalen, nb) ;
XAverageS (slowma, cls, slowmalen, nb) ;
break;

case 3: // TpeyrONLHHE CKONL3SmME CPegHue C MEpelHNM B3BEIBAHNEM
FWTAverages (fastma, cls, fastmalen, nb);
FWTAverageS (slowma, cls, slowmalen, nb);
break;

case 4: // VIDYA-ajanTUBHEE CKONb3SIME CpenHue
VIAverageS (fastma, cls, fastmalen, 10, nb) ;
VIAverageS (slowma, cls, slowmalen, 10, nb);
break;

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

// TIpoxXomyM depes OHM, YTOOH CMOAENMPOBATE PEasbHYl TOPTOBID

for (cb

=1; cb <= nb; cb++) {

//He BXOmMM B CHENKM IO Hadana Iepuofa BHOOPKM

// ~Taxk xe, Kak ycTaHOBKa MaxBarsBack B TradeStation

if(dt[cb] < IS_DATE] [ egcls [cb] = 0.0; continue;)

// BHNONHsEM BCe OXMIADIME TPUKAZH ¥ TONCYMTHBAEM KAlUTal MO 3aKDHTH M
// coenkam

rc = ts.update (opn[cb], hilcb] , lo[cbl, ¢ls [cb], cb);

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

eqgcls[cb] = ts.currentequity (EQ_ClOSETOTAL) ;

// TOACYMTHBAaEM KOIMYECTBO KOHTPAKTOB MJNsS CHENKM

// .. M XOTVMM TOPTOBATH SKBUBAJIEHTOM O/UIAPOBON BOIATHILHOCTH
// .. 2 HOBEHX KOHTpPakTOB S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673. 0 / dlrv [cb]) ;

if (ncontracts < 1) ncontracts = 1;

// wmzberaeM yCTAHOBKM IIDMKA@30B Ha [EHb, KOILLA@ OCTaHOBJIEHH TOPIU
if (hi[cb+l] == lo[cb+l]) continue;

// TeHepMpOBATEH BXOIHHE CHTHAJL, LEHE CTOI- ¥ JIMMMTHEX IIPMKA30B,
// wucronk3sysi Molelb BXOHa OIPEelesIeHHOM CKOJb3sileil CcpenHen
#define CrossesAbove(a,b,c) (a[c]>=b[c] && a [c-1]<b[c-1])
#define CrossesBelow(a,b,c) (alcl<blc] && a[c-1]>=b [c-1])
ftdefine TurnsUp(a,c) (a[c]>=alc-1] && a[c-1]<a [c-2])
#define TurnsDn(a,c) (alcl<alc-1] && a [c-1] >=a [c-2] )
signal=0;
switch (modeltype) {
case 1: // Kjaccuyeckas Clefiyomas 3a TPEHIOM MOZENb, OCHOBAaHHAS Ha
// mepeceuenvn
if (CrossesAbove (fastma, slowma, cb)) signal = 1;
else if (CrossesBelow(fastma, slowma, cb)) signal = -1;
limprice = 0.5 * (hifcb] + lo [cb] );
stpprice = cls [cb] + 0.5 * signal * exitatr [ebb-
break;
case 2: // crnemyomas 3a TPEHOOM MOIENb, OCHOBaHHAasi Ha HaKJIOHE
if (TurnsUp(fastma, cb)) signal = 1;
else if (TurnsDn(fastma, cb)) signal = -1;
limprice = 0.5 * (hi[cb] + lolcbl]);
stpprice = cls [cb] + 0.5 * signal * exitatr[cb] ;

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

else if (CrossesBelow(fastma, slowma, cb)) signal = 1;
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limprice = 0.5* (hi[cb] + lolcb]);
stpprice = cls[cb] + 0.5 * signal * exitatr[cb];
break;
case 4: // THpPOTMBOTDEHZOBas MONeNb, OCHOBAHHAS Ha TOMNJEpKKE

/ /v CompoTMBIEHMN
if (slowma[cb] > slowma[cb-1]

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

limprice = 0.5 * (hi[cb] + lo[cb]);
stpprice = cls [cb] + 0.5 * signal * exitatr([cb];
break;
default; nrerror(“Invalid model selected");
)
#undef CrossesAbove
#undef CrossesBelow
#undef TurnsUp
#undef TurnsdDn

// BXOmMM B CHOENKY, MWCHONbL3Ys ONEpeleNneHHH TWIl IpuKasa
if (ts.position() <= 0 && signal == 1) {

tch (ordertype) [ e/ BHGVMpaeM KenaeMEil TUM MpVKasa
case 1: ts.buyopen('l’, ncontracts); break;
case 2: ts.buylimit('2’, limprice, ncontrac
cage 3r ta.buystopd’2", stpprice, aconkracts
defauli: arerror |*Tawvalid buy order selocbedY);

); break;

hresk;

)

1
else if (ts.position() >= 0 && signal == -1) [
switch (ordertype) ( // BHOVDaeM xenaeMblii TUI TPVKa3a
case 1: ts.sellopen('4’, ncontracts); break;
case 2: ts.se imit(*5’, limprice, ncontracts); break;
case 3: ts.sellstop('6', stpprice, ncontracts); break;
default: nrerror(”Invalid sell order selected");

1

// CHMyNATOP MCIIONbL3YyeT CTaHOapTHY CTpaTeruo BHXONa
tmp = exitatr([cb] ; -
ts.stdexitcls (‘X' , ptlim*tmp, mmstp*tmp, maxhold) ;

] // obpabaTheBaeM crelyoumil JeHb

B aToM Kone conepxatcst Tpu cerMeHTa. [lepBblii cerMeHT paccunUThIBaeT
ckonb3siuue cpeanue. [Tapamerp avgfype BeIOMpaeT BUA cpeaHero; 1 — mpo-
CTO€, 2 — IKCIMOHEHLNAIbHOE, 3 — TPEYTOJIbHOE C MEPEAHNM B3BELIMBAHUEM,
4 — monudunmpoBanHoe VIDYA., Jlaxe eciv B KOJE UCTTOJIb30BaHO BCETO OIHO
cpelHee, pPacCUMTBIBAIOTCS Ba OJMHAKOBBIX, UYTOOBI cleaaTb BbIOOp BHAA
CKOJIB3SIIIETO CPEAHEro He3aBUCHMBIM OT Mozeau. Takke pacCUMTBIBAeTCs
CpeIHUI UCTUHHBII AMama3oH, 3HaYeHNe KOTOPOTo TpeOyeTcst JUlsl yCTaHOBKHU
3aLLMTHBIX OCTAHOBOK W LEJIEBBIX NMPUObLIEH B CTpaTerMM CTAaHIAPTHBIX BbI-
X0m0B. J1Ba AONOIHUTENIbHBIX TapameTpa — fastmalen vi slowmalen — yKa3bl-
BAIOT Mepro OBICTPOIl M MEATIEHHOM CKOJIB3SILINX CpeAHHX. SHAYCHUS CKOJTb-
3SILMX CPEHUX COXPAHSIIOTCS B BeKTOpaxfastma v slowma.

Crenyrouuii 610K UCMONB3YeT BbIOPAHHYIO MOJEIb JUISl TTOJTYYEHUS! CUT-
HAJIOB BBIXOJa, LIEH JUTSI CTOM-TIPUKA30B U LIEH ISl JMMUTHBIX prKa3oB. CHa-
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yaja OMpeaensiioTcsl MPOCThie COOTHOUIeHUsI 3HaueHui {CrossesAbove,
CrossesBelow, TurnsUp v TurnsDown). B 3aBucuMocTH oT modeltype oiHa U3
4 BUIOB MoJeseil CKOMB3SLIMX CPEIHUX TeHepupyeT curHai. [lepemeHHast
modeltype npuHUMaeT clieAyIolMe 3HaYeHUs: | — Kaaccryeckast, CIIeyIoLast
3a TPEHIOM MOJENb MEePEeCceUeHUs IBYX CKOJB3SILIMX CPEAHUX; 2 — CIedylo-
11asl 3a TPEHIOM Mojielib, OCHOBaHHAasl Ha HAKJIOHE; 3 — MPOTHBOTPEHAOBAsI
MoJie/lb, OCHOBAaHHAsI Ha TIEPECEUCHNU U 4 — MPOTHBOTPEHIOBAsT MOZEIb Ha
OCHOBE IMOJIEPXKKK/COMPOTUBIIEHHUsI. B Kilaccuueckoil Moaenu, OCHOBAaHHOM
Ha MepecevyeHt CKOJb3SIINX CPEIHUX, TPEHAEP OTKPbIBACT UIMHHYIO MO3U-
LIMI0, €M ObICTPOE cpeHee MOAHUMAETCS BbIILE MEUICHHOTO, U KOPOTKYIO,
ecM ObICTPOE CPefHee OMYCKAeTCsl HUXE MELIEHHOro. DTa MOAEIb TaKXke
MOXKET COAEPKATh CPABHEHUE CKOJIb3SIILIETO CPEAHETOo U LIeHbI B ClTyyae, Koraa
nepuros ObICTPOTO CPeHEro MPUPaBHEH K eAnHULIEe. [Ipu KCIONb30BaHUU OC-
HOBAHHOM Ha HaKJIOHE MOJEJY, CJEeIYIOLIei 3a TPeHIOM, Tpeiaep MOKyIaer,
KOTJIa CKOJIb3SIIlIee CPEAHee MOCie CHIKEHUsI CTaI0 PacTH, U MPOAAET B 00-
paTHO# cuTyaluuu. DTa MoIesb TPeOYeT TOJIBKO MEIJICHHOTO CKOJIb3SILIEro
cpenHero. [IpoTMBOTpPeHIOBast MOE/b MPEACTABISET 000l 00paTHYIO Bep-
CHUIO CIIeNyIoLIeil 3a TPEHAOM KJIaCCMUYECKOW MO MepeceueHust: Tpeiinep
TIOKYTIaeT, KOoraa ObICTpoe CpeaHee {WM COOCTBEHHO LIeHa) OIMyCKaeTCsl HUXe
MeJUIEHHOTO, U MPOJIaeT, KOrjia OHO MOoAHMMETCs Bbille. Takast Moziesb — Meu-
Ta ISl IPUBEPKEHIIEB TEOPUM TPOTUBOIOJIOXHOTO MHEHHUsI: OHa paboTaeTr
CTPOro MPOTUBOIOIOXKHO CUCTEME CIeIOBaHMsI 3a TpeHIOM. [locnenHsst Mo-
niesib — rpy0Oasi cucTeMa Ha OCHOBE MOJIEPXKKU/COMPOTUBIICHUSI, T OXuIa-
€TCsl, UTO LEHBI OyIyT «OTCKAKMBATb» OT IMHUU CKOJIb3SIILETO CPEIHEro, Kak
OT yPOBHEI1 MOAIEePKKHK/CONPOTHBIeHUs. [IpaBuia MOYTH MACHTUYHBI TIPO-
TUBOTPEH/IOBOI CHCTEME MePeceyeHusl 3a TEM MCKITIOUEHUEM, YTO MeUICHHOE
cpeqHee JOJDKHO ABUTaThCsl B HAMIpaBJIeHUH Bxoja. Ecim MeaieHHOe CKOMb3si-
Liee cpeltHee CTPEMUTCS BBEPX, a LieHbI (WK ObICTpOe cpeHee) MafaloT CBEPXY
JI0 €r0 YPOBHSI WJIM HUXXE, TO JACTCsl CUTHAIT Ha TOKYIIKY; B IPOTUBHOM Clydae
JTaeTCsl CUTHAJT Ha Mpojaxy. JJonoaHuTeIbHOe MpaBUiIo TpeH1a obecrieurnBaeT
3alIUTy OT HEMEICHHOTO Pa3BOPOTa MO3ULIMH MOCI]E CONPUKOCHOBEHMUS N
repeceyeHus cpeiHux. bes aToro orpaHnueHus GbICTPBIN IPOOOIL ¢ TToCIey-
IOILIMM Pa3BOPOTOM BbI3BaJl ObI [IBa BXOZIA — JKeJIaeMblil BXOJ MPOTUB TPeHIa
Y BTOPOI1 IIPY MepeceyeHnt cpeiHeii BO BpeMst oTKara 1ieH. KoHTposb TpeHna
MO3BOJISIET BXOAMUTD TOJIBKO TPU ABUKEHUU B OTHOM HalpaBJIeHUU: Tiepeceye-
HUE ¥ OTCKOK MPHU TOBBILIAIOIIEMCSI TPEH/IE TPUBOIST K OTKPHITUIO JJIMHHOM
MO3MLMH, & PU MOHMXAIOLIEMCS TPEHIE — K OTKPBITHIO KOPOTKOM.

B nocienHeit yactu Koza napameTp ordertype onpeiessieT BuJl npukasa:
1 — pbIHOYHBII MPUKA3 MPU OTKPHITHM; 2 — JIMMUTHBIN NPUKa3; 3 — CTOMN-
npuka3. [eHepalus nprkasa Ha MOKYIKY WX POIaxy JIMOO OTCYTCTBUE MPH-
Ka3a OnpeessieTcsl TeM, KaKoii CUrHaj ObLT CreHepUPOBaH MPEebIIYIM GJ10-
KOM TpOrpaMMbl; 3Ta MHGOpMaIMs CONEPXKUTCS B MEPeMeHHOI signal: 1 —
MOKYTIKa; — — mpoaaxa (OTKpbITUEe KOPOTKOM mo3uuuu); 0 — HeT npukasa.
VYpoBeHb LieHbI IMMUTHOTO NpKKasa (limprice) pPacCUMThIBAETCs KaK CyMMa
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MaKCMMyMa 1 MAHUMYyMa TEeKYLIero JHs, AejJeHHas Ha aBa. [1ocKoabKy MHO-
re U3 MOJeJieil He MIMEIOT €CTECTBEHHOTO YPOBHSI LIEHBI /IS YCTAHOBKM BXOJI-
HBIX CTOI-TMPUKA30B, UCIOJIb3YeTCsl CTaHAapPTHBIN cTom. Ero ueHa (stpprice)
TIOJTy4aeTcst TakuM 00pa3oM: OepeTcs 1ieHa 3aKpBITHS MPeIbIIyLIero JHs U K
Heii npubassieTcs (IpY CUrHajIe JUIsl JUIMHHOM MO3ULIMKU) WM OT Hee OTHUMAa-
eTcst (MpY CUTHaJIE VTl KOPOTKOM MO3ULIMU) CPSAHMIT MICTUHHBINA MHTEpBAJ 3a
nocnenHue 50 mHeit, yMHOXeHHbIN Ha 0,50; T.e. PBIHOK JOKEH CMECTUThCS
KaK MMHUMYM Ha MOJIOBUHY CPEIHEro JHEBHOTO ABMXEHUS B HANpaBIeHUN
JKEJIaeMOro BXozla, YTOObI 3TOT BXOZ MMeJ MecTo. Takoii cTon-npuka3s Kak Obl
J100ABJISIET METOIUKY MTPOOOST K CKOJIb3SIIUM CPEAHUM — PBIHOK IOJIKEH «IPO-
OUTH» HEKOTOPYIO TpaHUILy, YTOObI cpadboTai Bxod. [1ockosbKy TecTOB MpoBO-
IIUJIOCh MHOXECTBO, MbI IIPUBOIMM TOJIBKO Hanbosiee MHTEPECHbIE Pe3yJibTa-
Thl CTATUCTUYECKOTO aHaIN3a.

TECTbl MOAENEN, CNEAYIOWLNX 3A TPEHOOM

OTa rpynna BKJIOYaeT MOJEIM, TIOCTPOECHHbIE 10 NPUHLMITY CJIENOBaHUS 3a
TPEHJIOM, C UCTIOJIb30BAaHUEM CKOJIB3SILUX CPpeAHUX. MOoIeIu pas3inyaoTcs Bu-
JIOM CKOJIb3SILIMX CPEIHUX, IPABUJIAMU F€HEPALIMU CUTHAJIOB M BUIAMMU ITPpUKa-
30B, 00ECIIeUnBaIOLIMX BXOI. MCIONB30BAMCH CIIEIYIOLINE BUIbI CKOMB3SIINX
CPEIHMX: TIPOCTbIE, SKCIIOHEHLIMAIBHbIE, TPEYrOJIbHbIE C MEPEIHUM B3BELIM-
BaHueM 1 MoauduumpoBanHble VIDYA. MccienoBaHbl CUCTEMbI TIPOCTOTO Te-
peceyeHUs LIEHbl U CPeHEl, epeceyeHusl ABYX CKOJb3SIIMX CPEIHUX, a TaK-
>Ke MOJIE/IM CO BXOJAMH Ha OCHOBE HakJIOHA rpaduka CKonb3sieit cpeaneil. B
KayecTBE BXOJOB MCIIOJIb30BAIUCH JIMMUTHBIE, PBIHOYHBIE U CTOMN-IPUKA3bI.

TepBble 12 TecTOB MpoOBenEeHbI HA MOLENSIX, OCHOBAHHBIX Ha EPECEYEHUH.
OnTuMuU3aLMs COCTOsUIA B IPOrOHKE Mepuoa ObICTPOro CKOMB3SILETO Cpe-
Hero oT 1 1o 5 ¢ mwarom | 1 neprona MeJICHHOTO CKOJIB3SIILIETO CPEAHETO OT 5
110 50 ¢ marom 5. Pazymeetcs, meproa MeJIeHHOTO CPeIHEero ObUT BCeraa ITMH-
Hee nepuona Koportkoro. [TpoBoauiack onTUMMU3aLMS C JIOOOBBIM TOAXOIOM.
Llesbio Gbl1a MaKCUMU3aLIMSl COOTHOLLUEHUS pUCKa/TIPUObLIN WU, YTO TO Xe
camoe, MUHUMU3aLUs BEPOSITHOCTU CITy4yailHOTO MPOMCXOXKIEHUS PUOBLIEH.
B Tectax 13-24 ucnbIThIBaIMCh MOZIETM, OCHOBAHHbIC Ha HaKJIOHe. B HUX om-
TUMU3aLUs COCTOSIa B IIPOrOHKE MEPUOJA TEPBOro (T.e. EIMHCTBEHHOIO)
cKoup3sitiero cpeaHero ot 3 1o 40 ¢ warom 1. Kak u B tectax 1-12, Makcumu-
31POBAIOCH COOTHOLLEHKE PUCKA,/TIPUOBUTH. ONTUMU3ALMS IPOBOANIIACD TOJIb-
KO Ha IaHHBIX B ITpe/Ienax BIOOPKHU.

Ta6n. 6-1 1 6-2 nokaspIBaIOT MPUOLLTB MM YOBITOK MO KAXIOMY U3 KOMIIO-
HEHTOB MOPTGeJs [Tl KAXIOro U3 TECTOB B Mpefiesiax BhIOOpKY (Tadn. 6-1) u
BHE IpenesioB BbIOOpKHU (Tabm. 6-2). B cronbue SYM ykasaH pbIHOK, MepBast
cTpoKa — HoMep Tecta. Takoe npeacTaBieHue JaHHbIX AAET JOCTATOYHO MO~
pobGHyI0 MHGOPMALIUIO O TPUOBLTBHOCTH WK YOBITOYHOCTU PHIHKOB OT/E/b-
HBIX TOBAapOB; OIHO THPE (-) O3HAYAeT YMEPEHHbIN YObITOK CO CHEJIKH, T.C.
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$2000 — 4000. [IBa TMpe (——) O3HAYaKOT 3HAYUTENILHBIE YOBITKH, T.e, OONEE
$4000. AnanornyHo, oauH 1oc (+) 03HAa4aeT YMEPEHHYIO PUOLLIb, T.€.
$1000 - 2000, a xa wioca (+ +) — KpynHyro npubbLib, Goee $2000. IMycras
siyeiika 03HayaeT yobIToK pazmepom 10 $1999 wiu npubsutb ot 0 10 $1000.

B Ta6n. 6-3 st Bcero moptdens npuBeaeHbI MOKa3aTeu MPUObLTA B ITPO-
neHTax ronoBbix (AOX %) u cpenHero pesynbrata caenku ($CAEA), pacrpe-
NIeJICHHbIE 10 BUJAM CKOJIB3SIIMX CPEAHUX, MOJEJE, BXOIHBIX MPUKA30B U
BbIOOpKE MaHHBIX. JIBa MpaBbIX CTOJIOLA U YEThIPE HUXHUE CTPOKU — YCpe[-
HEHHbIe 3HauUeHUsl. B mocnenHel cTpoke NMpUBeIEeHbI JaHHbIC, YCPSAHEHHbBIE
JUISL BCEX COYETAHMI Mozelell U cpeaHuX. [laHHbIe B TIpaBOM CTOJIOLIE ycpes-
HEHBI IS BCEX BUIOB MPUKA30B.

Tabauua 6—1. Dppexmusrnocms 6 npedenax 6v100pKu NO mecmam U polHKam

SYM |01 |02 |03 [04 [05 {06 [07 {03 J09 [10 11 [12 [13 |14 [15]16 [17 11819 [20 [21 [22 [23 }24
SP - - — |- — -
X |- - - |- N - R ™
us [« + |- |« - - B - | - - - -
B |~ |= = = = = [~ = el i - =1 - = —
Y | [ O o O S - = — - - I
BP ++ [+ - = ++ +
DM T T - T G
SF |- |- 1+ O F [HF [+ [+ |+ |+ + + - - N
Y+ |+ |+ |+ [+F [+ |+ - + i+ + +
D + |- + |- [+ |+ |+ |- N - |- - - I- -
ED |- - 1 - - F - |- I- - - |-
cL - |- - ++ + EROEG
HO |- - + A + |- N
| + - - G s B
GC - = - = [ |- - + |= - —
SI I T G S i i e - = - = - F |- |- - |-
PL - N ++ - - +7]- - -] -
PA - [+ - F =1 =1+ = — L e
FC - O i - - ¥ -
1C + o + +
IH |+ + o O + [+ - ks N e
PB i+ |+t + |+ o ++ |+ + ¥ — |+ + [+
S + T |- - - - |-
SM - - |- - T - |- - - - =
BO |- |- L |- - - = ++ + -

= = - 1= - |- - — 1T == - |- PR i el
0 |= Joo |= = [= - F |- = N v = = = = - = I
W + E S + |- L - - - |- -
] T - 1T - |- = - - - - -
MW + [+ - fee - - e - [+ +
KC [~ |- |+ I = =3 G -+ |- +
c - |- B N -
SB ¥ n T - = - - F - - |-
Jo S T N - - |- NEaEE
[ - |- s [= e e [ = = 0t - i -
1B [T ¥ ¥ £ T - + - |-
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Hu onHa M3 CIeayloLuxX 3a TPeHAOM MoJeleii mo noptdeio B LeIoM He
ObuUTa IPUGBUTEHOI. Boree moapoGHOe MccienoBaHKe MOKA3BIBACT, YTO IS
MoJiesied, OCHOBAHHBIX Ha MePeCceIeHNH, MCIOIb30BaHNE TIMMUTHBIX MPHKa-
30B NMPUBOAMIIO K PE3KOMY YJIYYLIEHUIO B TIpe/iesiaX BbIGOpkU. 1o cpaBHEHMIO
C BXOIaMH MPH OTKPBITHU WM IO CTON-MPHUKA3y MCIOIb30BaHUE TUMUTHOTO
NpUKa3a CHUXATO CPEIHUI YOBITOK MOYTH BABOE. BHe mpenesnioB BHIOOPKU
yiIydieHre ObUIO He CTOJIb BHIPaKEHO, HO BCE XK€ 3HAYMTENbHO. TO Xe camoe
oT™Mevasioch U uist mokasatesist JJOX %: HauMeHbILUe YObITKU ObUTH MOJTy4eHbI
[PU MCIIOJIb30BaHUM JIMMHUTHOTO MpUKasa. [list MoJiesiell, OCHOBaHHBIX Ha Ha-
KJIOHE, JTUMUTHBII TPUKa3 paboTall HAMIYIIINM 00pa3oM BHE TIPEIeioB BbI-

Tabauua 6—2. Dgpexmusnocmob eHe npedenos bl00OPKU NO MECMam U PbIHKAM

[sym Jo1]o2]03f o4l 05f06]07] 08 09f 10] 11{12] 1314 15] 16] 17] 18] 197 20] 21 22] 23] 24
[sp_J¢ J¢ |- - - |4 44 14 - - - - |- - |-
Y~ |+ |- |- b [= a4 [44 Jaa [+ Jaa | |4 _ - - |-
us |- |-k [ - T-F1-1 T ENN SN 4 |=
B | |+ |= [+ | [= ===t =]~ f- |-
TY = = |= = = = = = == [« [ P [~ ] i
BP |- |- |+ - - 1 -1 F =1 |+ 4 4 Ja
™ - 44 4 - - - - 1 -
SF 44 4 = - = |- B 4 - 4 - |-
JY 44 44 |44 [4 Jaa Jad Jaa 44 Jaa faa J4 44 s Jaale [+ v fa]e |+ |+
oo [ |- - |- |- 4 - - - - 44 | e |- |- =
ED = |= [= [= |[= l= 1= w = [ e o P e Je e T e [T =
CL - ++ }44 f44 B - - - |- -k -
HO 4 - [ e = ¢ 4§ [#+]4 [#+ ¢ [+ |- 44 |4 44 3
. = 44 Ja [aa Taq Jad faaaa = J¢« ¢4 ]4 |4 4
GC  |= |- [ | 2 e bd - - | - -
st [+ |4 |4 44 B e 4 - - - 44 T
PL 44 = = =] |- [¢ J44 = - |- - - - [«
PA 4 o J4 = 44 Jaa |- Jaa Jaa T4 44 - Ja4 |+
FC 4+ = 1= F F [- - - - = - - - =]
LC_ |- [4 |- - — =1 - |- - - -
LH  [++ [44 a4 [44 Jaa Jad Jada Jaa =" [ad Jaa |4 = 44 [44 44 - 44
PB 4 [44 44 Jo 44 = =0 41 44 4§ 44
s |- = o 44 = = = - = 4 4 44 4
sM 4 faa T4 44 |Z oG 4 44 |a Tda (4 |44 ++ |4
BO - - 44 B = [« = 4 4
- = |- - 1= |- - | I~ 4 44 e ¢ [« |- |5 -
0 = = | |= — = [~ - |- |- S O S e O —
W ¢ |+ + |+ |+ + + I s 4 4
KW |4 44 [44 [44 J4q Jaa Jo Jaa - a4 - - 4
MW 4 - |- 11 |- |~ |= ~ = I - = | - -
KC 44 4% [da Joa Jaa JadTaa [ad4 [« |4 [44 [44 44 Jaa ]2 4 |+ 4
CcC__ il i o 4 4 il il i o
SB 4 Jaa o 4 4 4 | 4 - - |- )
Jo |- - ¥ - =1 | |+ |- 4 - 1= - 1 | |- |-
CT - |44 == |44 |r 4 = - = - |44
1B 44 4 4 [4 [ |- - =
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6opku. [TpuObUIL ObLIA HECKOJIBLKO JIyUllle MPU UCIOIb30BAHUM CTOM-TTPUKa3a
(TIOCKOJIbKY 3HAa4Y€HUsT MPUOBbUTA B MPOLIEHTAX TOIOBBIX MPH OLIEHKE YObITOU-
HBIX CHUCTEM, €CTECTBEHHO, MCKAXAIOTCS) U XyKe IPH BXOJE TI0 LIEHEe OTKPbI-
Tusi. B npenenax BIGOPKM JTyyllie Bcero paboTall CTon-nprKas, Ho C MUHUMAaJTb-
HBIM TPEUMYLIECTBOM.

B npenesnax BBIOOPKHM MO MMOKA3aTe/I0 CPeAHEN MPUObLIM CO CAETKM Hau-
JIyYIe Pe3yJIbTaThl JATM CUCTEMBI HA OCHOBE MPOCTOTO CKOJIB3SIIIETO Cpel-
HEro, Hauxyjllrie — Ha OCHOBE alalTUBHOTO CKOJIB3SIIIEro cpeaHero. Jdpyrue
J1Ba BapUaHTa CKOJIB3SLIMX CPEAHUX AATM MPOMEXYTOUHbIE PE3Yy/IbTaThl, MpH-
YeM JKCIIOHEHIMATbHOE CpenHee paboTaio Jydlle B MOJESIX HAa OCHOBE Tie-

Tabauya 6—3. Dddexmusnocms caedyrowux 3a mpendom mooeaeli 6 3a6ucumocmu
0m 6uda npuKa3zoe, 6UOA CKOAb3AUUX CPEOHUX, MUNA MOOeAU U

8b160pKU OGHHBIX
Mogenb B npenenax BbIGOpKn BHe npenenos BbIG0pKK Cpeatee | Cpenree
pbrrve |1 i Cron Orpuirvie | Namurhsi]  Cron B Bre
nee [I0X% Y ETI X <23.0 -21.4] -19.7] <78 214
lMepecey SCHEN -1785] .926| -1045 -1628| =1213] -1337 +1245.3] -1382.7
3CC 10X% 9.2 .75 -9.1 -20.4] <224] -190.9 86l 200
Mepeced | $CAEN -1570[ .705] -1534 -1269| -1755| -1223 -1289.7] -1415.7
TCCMNB [OX% .9.3 -8.2| -9.2 21.6] -18.0] -25.4 -8.9 -21.0

Mepecey | $caEn -16686( .s00] -1720 -1984] .1265| -2719] -1425.3_[_-1988.5'

ACC [10X% -9.6| 7.1 -8.3 -22.5] -19.0] -23.5 —8.3' 21.7

Nepeced | $CAEN <1942  -769] -1731 -1788| -1071] -2350| 80.7| -1739.7]
CcC. 0X% 2101 -8.7 -9.5 .22.4] -19.2| .23.8 -9.4 -21.8
Hakrion SCAEN -1867| -906{ -1076 -1083) -615] -2528 -1216.3| -1406.7]
3cc LI0X% -10.1 -9.6 -8.5 -23.11 -20.5] -20.5 -9.4] -21.4
Hakno SCREN -2137| -1629[ -1289 -1714] -1096] <1199 -1685.0] -1336.3
Tcens LlOX% -10.0] 93] .80 -234] .10.2] 3.5 01 154
Haxnon | scmen | -1842] —1ses| -120a| | -1ea7) 1561] -91| | -1470.0f ;1099.7
ACC LI0X% -10.1 9.8 8.7 -23.4( -22.9] -23.0 9.5 -23.1
Hakno $COEN -2353;3 -1531] -1603 -1872] -1391] -2002 -1829.0{ -1755.0|
nepece4yeHusa

Cpearsia AOX% -9.4 -7.6 -8.3 -21.9] -20.2] -21.6 -8.4 -21.2
Cpenugs $CAEN. -1738] -823[ .1s08 -1670| -1326] -1906 -1355] -1634
Mogenm HakioHa

Cpenusa I0X% -10 -9 -9 -23 -20 -18 -9 -20
Cpegnsia SCAEN -2000] 13581 -1293 -15791 -1166] -1455 -1550]

10 - 5441
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peceyeHus, a TPeyrojabHOe C MePeIHUM B3BEIIMBAHUEM — B MOJEJSIX Ha OC-
HOBe HakJioHa. M3 Bcex Mofeneil Ha OCHOBE MepeceyeHust 1o MoKasaTesto
JI0X% Taxkke nydilie BCEro paboTalu MPOCThIe CKOJb3SIINE cpeanue. B 06-
1LIEM, MOJIEJIM HAa OCHOBE TepeceYeHMsl paboTallu TaK Xe WIA HEMHOTO JIyylle,
YeM MOJIEIM Ha OCHOBE HAaKJIOHa, BO3MOXHO, BBUJY UX 0oJiee ObICTPOil peak-
LMY Ha PBIHOYHBIE U3MEHEHUsI. BHe npeneioB BEIOOPKHU MTPOCTOE CKOJIB3SIIIEE
cpenHee ObUIO OIHO3HAYHO JIYYIIMM [UTSl MOJIEJIeil, OCHOBaHHBIX Ha Iepeceye-
HUM, a TPEYTOJIbHOE C MEPELHUM B3BEIIMBAaHUEM — JIYYLLIMM U MOZIENIei, Oc-
HOBaHHBIX Ha HakJloHe. [1o nokazarento JOX% 5KCMOHEHUMATbHOE CKOJIb3sI-
1ee cpeiHee, BUAMMO, ObUIO JIYYIIMM [UISl MOJENIEH, OCHOBAaHHBIX Ha Iepece-
YEHUMU, a TPEYTOJILHOE C MEPETHUM B3BEIIMBAHUEM — OIISTh-TaKH JIYYLIMM 151
MoJieIeii, OCHOBAHHBIX Ha HAKJIOHE.

IIpu paccMOTpeHUM OTAENBHBIX TECTOB OOHAPYXXMUBAETCSI, YTO BHE IMpeie-
JIOB BBIOOPKY HAMTYYLIME TOKA3aTe I MMeNa MOZIeNb, CTIbITAHHas! B TecTe 21:
OCHOBaHHasl Ha HaKJIOHE, UCIIOJb3YIOLIasl TPEYTOJIbHOE CKOJIB3SIILEe CpeaHee
C MepeHUM B3BELIMBAaHUEM U BXOJ 10 CTOIN-NpUKa3y. Pe3yibraTel BHE Mpese-
JIOB BBIOOPKY JUTSI MOZETIeit Ha TPEYTOIbHOM CKOJIB3SIIIEM CPETHEM C TIepeIHUM
B3BELUMBaHKEM ObUIM, B OOLLEM, JIyyllle NPU BCEX BUAAX MpUKa3oB. Buaumo,
MeXIy pasiTuyHbIMU (haKTOpaMu BO BCEX TeCTaxX MPUCYTCTBOBAIN CUJIbHBIE
B3aMMOCBSI3U, HaIIPUMED /ISl MOJIEJIEl C MepeceYyeHreM B Ipejiesiax BIOOpKU
BXOJl TT0 PHIHOYHOMY TPHMKa3y MPU OTKPHITHM CJIEAYIOIIETO AHSI BCeraa ObuLl
HauXy[ALIMM, BXO[ MO CTOM-TPUKa3y JaBal CPEAHUE PE3yJIbTaThl U BXOA MO
JIMMUTHOMY MPUKa3y ObLT BCEraa HAWIYYIIUM BHE 3aBUCUMOCTH OT BUIA HC-
TOJIb30BAHHOTO CKOJIb3SLIETrO CPeHEro.

Bue nipenenioB BEIOOPKY pe3ysibTaThl ObUTH MeHee 3aKoHOMepHBI. [1pu uc-
MOJIb30BAaHUM MPOCTOrO CKOJIB3SLIETO CPEHEro pe3ysIbTaThl OblIM Gosee Bce-
TO OJIM3KY K TOJYYeHHBIM B TIpe/ieiaX BIOOPKH; MTPU UCTIONB30BAHUHN IKCIIO-
HEHLIMAJIbHOTO CPEeJHEro JIMMUTHbIE MPUKa3bl paboTaIM XyKe BCEro, a CToM-
TIPUKAa3bl Iy4Ille BCETO; PHIHOYHBIE TPUKAa3bl 1aBajM CPEAHNE Pe3yIbTaThl. BHe
MpeaesioB BIOOPKY MPY UCTIOIb30BaHUU TPEYTOJIBHOTO CKOJIB3SIILETO CPEIHe-
TO ¢ TIepeIHUM B3BEILIMBAHUEM CTOI-TTPUKA3bl ObLTM CaMBIMU XYIILIMH, a JI1-
MUTHBIE IPHKa3bl — Hanbosee 3PdeKTUBHBIMU. TakuM 06pa3oM, CyILEeCTBY-
€T B3aMMOJIEHCTBIE MEXJIY CKOJIB3SIINM CPEIHUM, BXOIOM U BPEMEHEM.

Mozenu, OCHOBaHHbBIE Ha HAaKJIOHE, BCEr/1a II0X0 PaboTaIi MTPU PHIHOYHOM
TpYKa3se; JMMUTHBIC U CTOTI-TTPUKA3bl 1aBaIM OJIM3KME PE3yJIbTaThl: B IBYX CIIy-
Yasix ObLI IPEANOYTUTENICH TMMUTHBIN MTPUKA3 (MPU MPOCTHIX CKOMB3SILLMX CPe/l-
HUX UM alalTUBHBIX CKOJIB3SLINX CPEAHMX) U B ABYX CIIydasix — CTOM-TIPUKa3
(TIpU 5KCMTOHEH LM ATBHBIX Y TPEYTOJIbHBIX CKOJIB3SLIUX CPeIHUX). Kak 1 paHee,
BHE TIpeJesioB BHIOOPKHM OTMeYasoch OoJiblliee pa3HOOOpa3ne pe3ysbTaToB.

J11st IPOCTBIX CKOJB3SILMX CPEIHUX JIy4llle BCEro paboTanu JUMUTHbIC
TIPUKAa3bl, aXyKe BCEro CTOM-TpuKa3bl. [1py NCNoNb30BaHNY 9KCTIOHEHIIMAb-
HBIX CPeHMX HabJI0falach OTMEUEHHAs! paHee TUIIMYHAsi KapTHHA: PbIHOY-
HBIf TpUKa3 paboTaeT XyxXe BceX, TMMUTHBIN NMpUKa3 — JIydIle BCex, a CTOI-
MpHKa3 IaeT CpeAHUE pe3yibTaThl. Kak yxke ObUIo CKa3aHO, TPEYroJbHOE CKOAB-
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3s111ee CpeaHee B COYETAHUU CO CTON-NPHKAa3oM paboTalio OuYeHb HEOOBIYHO.
U1 amanTUBHOTO CKOJIB3SIIIETO CPEMHET0 HAWIYYITUM ObLT TUMUTHBIN TIPHU-
Ka3, HAaUXyALIMM — CTOI-TIPUKa3, a PIHOUHBIN MPUKa3 P OTKPHITUY CIIe/Iy-
IOLLETro HS paboTajl HEMHOTO JIyyllle CTOI-NPpUKa3a.

B 1iesiomM 3T1 Moze M ObLIM YOBITOUHBIMU Ha OOJIBIITMHCTBE PHIHKOB. TOJb-
KO PBIHOK MEHBI ¥ CBUHOM TPYAUHKY ObUT MPUOBLTHHBIM KakK B TIpeaesiax, Tak 1
BHe TIPEIesIOB BEIOOPKH; B TIpesiesiaX BBIOOPKY HUKAKKeE APYTHe phIHKY He ObUTN
npuObUTbHBIMU. BHe BbIOOpKYM HeboJIblIast TPUObLIbL OblIa MOJyYyeHa Ha PhIH-
Kax mMasyTa, OeH3WHa, NMalaaus, XUBbIX CBUHEN, COEBON MYKH, MIIEHULIbI U
xode. Beicokast mpuObLUTL Ha peIHKE KO(e Kak B Ipefiesax, Tak U BHE BEIOOPKHU
MOXET ObITb, CKOpee BCEro, 00bsICHEHA KPYITHBIM MOBBIILIEHHEM LIeH B TO Bpe-
Ms1, CBSI3aHHBIM ¢ 3acyxoil. Ha ocHOBe MHIMBUIyaTbHBIX MOJIEIEH OO0IbILE BCE-
IO BBITOTHBIX COUETaHU ObLJIO HAIEHO /1Sl PRIHKOB XXUBBIX CBUHEH, SITIOHC-
KOIi MeHbI, CBUHOW TPYIMHKY, Koe 1 Jeca. 11t ppIHKa OBCa He yIaioch Haii-
TU HU OTHOYM MPUOBLTLHON MOJIEIH.

ITo mokasatessiM MPUOBLIN, YCPETHEHHON ISl BCeX MOJEEN U CKOJb3sI-
LIMX CPEIHMX, XYXe BCEro paboTaiy BXOIBI MO PHIHOYHOMY NpPHMKa3y Ha OT-
KPBITUU. BX0/bl M0 TMMUTHOMY WM CTOM-NPUKA3y paboTai MPpUMEPHO OIU-
HaKOBO, C HEKOTOPBIM IPENMYILECTBOM JIMMUTHOTO MPHKa3a, OCOOEHHO B Ha-
yajie BbIOOpkU. CienyeT OTMETUTD, YTO TIPU PACCMOTPEHUU rpadMKOB U3Me-
HEHMsI KaruTaia yObITOYHBIX CCTEM BO3HMKAET MCKaXXeHue B olleHKe ahdex-
TUBHOCTHU CUCTEMBI (B HallleM aHajli3e Mbl oOpalajyi BHUMaHUe Ha ToKa3a-
TeJIb CpeiHell MPUOBUIN CIEJKH, Ha COOTHOLIEHNE PUCKa/TIPUOBITN, TOTO0BOM
WM OOILIEl TOXOMHOCTH UMEHHO MO 3TUM COOOpaKeHUsIM). DTO UCKaKEHUE
3aTparuBaeT KOJMYECTBO MPOBEAEHHBIX CHEIOK: YOBITOYHAsI cUCTeMa, KOTO-
pasi MPOBOIUT MEHBIIIE CIEIOK, OyAeT BBIISACTh MO Psdy MoKas3aTenei JIyd-
11e, 4eM YOBITOUHAsl CUCTeMa, KOTOpasl TIPOBOJUT MHOTO CIENOK, JaxXe eciu
«Iy4lliask» cUCTeMa TepsieT 0oJibllie Ha Kaxnoil cuenke. CuibHbIe YOBITKY MPU
BXOJIe C TTOMOIIBIO PHIHOYHOTO MPHUKa3a MOTYT ObITh HE CBSI3aHBI C T€M, UTO
MpuKa3 cam Mo cede MIoxX, — CUTyalllsi MOXET MOMPOCTY OTPaXaThb TOT (akT,
YTO TIPY MCIIOJB30BAaHUM 3TOTO MPHUKa3a CUCTEMa MPOBOIUT OOJIBILE CIENOK,
4yeM MpU MCTIOIb30BAaHUY AMMITHOTO WJIM CTOI-IIPUKA3a.

Ha puc. 6-1 uzo6paxeHsl rpaduKy M3MEHEHUsI KalUTaja IJIsl BCEX BOCh-
MU COUYETaHWIA MOJIEJIEi U CKOJIB3SLIMX CPpeIHUX. [ padrku ycpetHeHbI 110 BU-
[1aM TIprKa30B. Puc. 6-1 mokaspiBaeT, Kak cO BpeMeHEeM MPOUCXOIUT U3MEHe-
HUE cucTeM. BONBIIMHCTBO CUCTEM MTOHECN CaMble TSIXKEJIble YObITKU B ITEPU-
on ¢ KoH1a 1988 r. no Hauvana 1995 r. Kak Buaure, Bpems jyuiueii ahdekTus-
HocTh — 1o 1988 1., B mocneaHue roapl 3G dOEKTUBHOCTh CUCTEM ObLTa Cpei-
Heil. Ha rpaduke 3 oTpaxeHbl pe3yabTaThl MOJETH MEPECEUCHUST TPOCTHIX
CKOJIB3SILIMX CPEAHUX — SIPKO BBIPAXXEHHOE U3MEHEHUE C TEYEHUEM BpeMe-
HMU JIeJIaeT 3Ty KPUBYIO TPUMEPOM, Ha KOTOPOM YE€TKO BUIIHBI BCE TPU MEPUO-
J1a — MepBOHAYaIbHbIE PUObUIM, CUJIbHBIE YOBITKM U HEOOJIbILast TPUOBLIL B
koHI1ie. O4eBUIHO, YTO CUCTEMbI, OCHOBAaHHBIC Ha TIepeceYeHNn (KPUBbIe
1 —4), Hec/u ropasao MeHbLINE YOBITKY, YeM MOJIEIM, OCHOBAHHBIE HA HAKJIO-

o
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Pucynok 6-1. T'pacduky u3MeHeHUs KaluTaaa Jjisl BCeX MoJeIeil U CKOJIb3SIIUX CPEeIHUX.

He (KpUBBIE 5 — 8), XOTsI 3TO BBI3BAHO OOJIBIINM KOJTMYECTBOM CIEJIOK, a He 00JTb-
MM YOBITKOM B KaXI0il chenke.

TECTbl NPOTUBOTPEHAOBbLIX MOAEJEN

IIpoTuBOTPEHIOBbIE MOMEIH, TaK Xe KaK M CIEAYIOIIUe 3a TPEHIOM, MOIYT
HCIIOJIb30BaTh PA3/IMUHBIE BUIbI CKOJNB3SILUX CPENHUX, Pa3jIMYHbIe MpaBuia
reHepaluy CUTHAIOB U pa3/MyHble BUIbI MPUKA30B LIS BXoAa B PbIHOK. Mc-
T10JIb30BAHBI T€ K€ BUJIbl CKOMB3SIIMX CPEHUX, YTO U paHee; TECTUPOBAIUCH
MOJIE/IY Ha OCHOBE M OAMHOYHBIX, U IBOMHBIX CKOMB3SIIUX cpefHUX. Vcronb-
30BAJIUCh PHIHOYHBIE, TUMUTHbIE U CTOI-TIPUKA3BI.

Tectbl ¢ 25 mo 36 paccMaTpUBAIOT CTAHAAPTHYIO MOJENb MEPECCUSHUS
CKOJIB3IIIETO CPEIHETO C MPOTUBOIMOIOXHO HAMpPaBIeHHBIMU cUrHaiaMu. Kak
U paHee, CUTHaJI Ha BXOJI TIOCTYIIAeT MPU MePeceyeHn LieHaMU JIMHUU CKOJIb-
3S1IETO CPEAHETO MAK MPU MEPECEYEHUH OBICTPOTO ¥ MEUICHHOTO CKOJIB3SILIIMX
cpeHuX. B TpaaMLIMOHHBIX CIEAYIOIMX 33 TPEHIOM MOJENSAX TPEiaep MoKy-
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TaeT, Korja LieHa (WM ObICTpOe cpelHee) TepeceKaeT MeIEHHOe CperHee
BBEPX U MPOJAET, KOIIa MepecekaeT BHU3. B 3Toii ke Monenu Ha oopamHom
nepecevenuu BCE CIEAHO HA000POT. B TecTax MCONBb30BaHA ONTUMU3ALMS C
JIOOOBBIM TOIXOIOM, MEPUOJ OBICTPOTO CPEHEr0 ONTUMU3UPOBAJICS B TIpe/e-
nax 1 —7 ¢ warom 1, nepuos MeUIeHHOro B npesienax S —50 ¢ 1arom 5. Pac-
CMaTPUBAJIMCh TOJIBKO CITyyau, KOTIa JUIMHHBIE CKOJIBb3SILIME CPEAHUE 10 pa3-
Mepy NPEBbIIATN KOpOTKYe. [TapaMeTphbl HOIOUPATICH TAKUM 00pa3oM, UTo-
Obl MUHUMU3UPOBATh BEPOSITHOCTh TOTO, YTO KAKUE-TMOO0 M3 HAGIONABIINXCS
MPUOBLTBHBIX TOKA3aTeNell OKA3aIiCh TAKOBBIMU CITy4aitHO. Mozienb Obia ar-
poOMpoBaHa Ha JaHHBIX BHE MPEEIOB BBIOOPKY C MUCMOIb30BAHUEM JIYUIIINX
Ha0OPOB MTAPAMETPOB, OMPEIENCHHBIX C TIOMOLIBIO JAHHBIX U3 BEIOOPKH.

B tectax mozenu noanepxxku/conpotusienus (¢ 37 mo 48) tpeiiaep noky-
TaeT, KOrja IIeHbl OTCKAKMBAIOT BBEPX OT CKOJB3SIIIETO CPEIHETO, W MPOIACT,
KOIJIa OHM KacaloTCsl CKOMB3SILETO CPEIHEro MPU ABUXEHUU CHU3Y BBEpX. B
9TOM CJIydae CKOJB3SIIIee CPEIHee UIPaeT POoiib YPOBHS MOANEPKKU WIH CO-
MPOTHUBJICHUSI, HA KOTOPOM LICHOBOIi TPEHJ MOXET pa3BepHyThcs. [paBuia
TIOYTHU TaKUe Xe, Kak JUisl TeCTOB ¢ 25 1o 36, 3a TeM UCKITIOYEHUEM, UTO HE KaX-
NI0€ MePeceyeHne CKOMB3SILETO CPEHETO MPUBOAUT K BXOdy. Ecan nensl Bbilie
CKOJIB3SILIETO CPEITHETO U MePeceKaloT ero, reHeprpyeTcst MOKYIKa, OfHaKo,
KOTJIa LIEHbl OTCKAKMBAIOT Ha3a/l M CHOBA OKa3bIBAIOTCSI HAJT CKOJIB3SIIIIMM CPE/I-
HUM, BTOPOTO IepecevyeHys] HeIOCTaTOYHO Il MHUIMAIMY Tiponaxu. Ecim
LIEHBI TIEPECEKAIOT CKOMB3SIIEee CPefHee CHU3Y BBEPX, TO OCYLIECTBIISETCS
npozpaxka. OIHaKoO MpY OOpaTHOM IepecevYeHUU MOKYIKA He TeHepUpYeTCsl.
Takoe MoBeeHNE MOJIEM JOCTUTAETCS ITyTeM JT00aBICHUS OMHOTO YCIOBHUS K
00paTHOIT MONENM TiepecedeHusi. DTO YCIOBUE 3aKIIIOYACTCS B TOM, UTO CHT-
HaJl GOPMUPYETCs TOJBKO TOI/IA, KOTJIAa OH COBIMAIAET C HAMpPaBIeHUEM HaKJIO-
Ha MEUIEHHOTO CKOJIB3SIIEro cpeaHero. [1oMcKy HaumydIero pemeHust mpo-
BOIMJIMCH METOIOM MPSIMOIA ONITUMM3ALIMH 110 JaHHBIM BbIOOpKH. [lepuon Ko-
POTKOTO CKOJIB3SILIETO CPEHET0 M3MEeHsIICS OT 1 10 5 ¢ miarom 1. [epuon umH-
HOTO CKOJB3SIIET0 CpeHero udMeHsiics ot 5 1o 50 ¢ marom 5. Ecnu nepuon
CKOJB3SIIIET0 CPEIHETo PaBeH 1, TO JaHHOE CPelHee SKBUBAJIEHTHO CaMoit
ueHe. CreoBarTesbHO, MPU ONTUMU3ALIMY TECTUPOBAINCH MOIEb, B KOTOPOI
LleHa CPAaBHUBAJTACh CO CKOJB3SIIIMM CPEIHUM, U MOJIENb, B KOTOPOU OITHO
CKOJIB3SALIEE CPENHEE CPABHMBAIOCH C ApyruM. MccienoBanich ToMbKo Te City-
Yau, B KOTOPBIX MEPUOJ IUTMHHOTO CKOJIB3SIIIETO CPEIHEro ObUT GObIIE, YeM
nepuroJ; KOPOTKOTO cpeiHero. Mbl MoaOUpaIy napaMeTphbl CUCTEMBI C LIEJIbIO
MUHUMU3ALUH BEPOSTHOCTH TOTO, YTO CUCTEMA TIPUHOCUT TIPUOBLUTH CITydaii-
HO. 3aTeM Moze/lb OblUla MPOBEPEHa Ha JaHHBIX BHE BBIOOPKH C MCIONB30Ba-
HUEM JIyqIlero Habopa mapamMeTpoB, HalIEHHOTO B Mpe/iesiaX BHIOOPKH.

B Ta6n. 64 u 6-5 wist TecToB ¢ 25 10 48 TpenCTaBIeHBI Pe3yIbTATHI [eii-
CTBUSI CUCTEMbI HA PBIHKAX Pa3INYHBIX (GUHAHCOBBIX MHCTPYMEHTOB, KaK B
npezenax BbIOOpKHU (Tabin. 6-4), Tak v BHe Hee (Tadn. 6-5). CumBOIIBI, 0003HA-
yarolme BeJIMIMHY NPUObLIM (+ U —), MOTYT ObITh MHTEPIIPETUPOBAHBI Ta-
KHM Xe 00pa3oM, Kak ¥ Uist a0, 6-1 u 6-2.
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Tabauua 6—4. Dghghexmuenocmo cucmem 6 npedenax evibopku. Pesyrvmamot
0MOeNbHbIX MeCmo8 U PbIHKO8

§YM 25| 26! 271 28; 29| 30} 31} 32| 33| 34] 35| 38| 37| 38| 39] 40| 41/ 42| 43] 44| 45| 48] 47 481
§ + + = - - - = hid
YX_ |- + + — - = = - ++
US + = - ++ + |+
Ti — - | I= |- I= |= |= J= = J= b=~ [= 1. 31— B oy
Tv_— = - == |- - - = | = [+ - -
I8P - ++F |- [+
bM_ [+ [+ + + = + [++ [+¢]= ++ T+
SF - - |+ - | ++ [- T++
JY - #4 [+ T+ e |+ ++
CD |- |- - e |= |+ |- + - -
ED |- |= |= [= |= [= |= =]+ |- = ~ Fee
CL + = {- |+ |+ |+ |++ - o
HO + |+ * ++ ++ [+ | ++ ad
AU T + |+ e = n - -
fe'a) - e e e P - —
s—+4+ 1= |- + f4e ]+ |- [ e fe T " =
o I - - [+ [ + |- T = |*
DA + |+ ++ |+ + = — oo
- - — - = 43 [— ++ ++
IE - ++1- + |+ + [ |- T4+ [+ - [+
[k — === - + - - -
lpe = = ] [ [+ - ++ |+ ++ = |-
S |- - |- - - - = - |+t
el B 2 - = - = |- = —
- - [~ |+ + [+ =
c— |- = - -l - = = —
S = — I- |- [« F == = = |- I -« |+ |
Iy - |- v e Is — 1= =
kw_1- [~ - |- - |- |- +4 |- e
aw - = T+ = | 5 I- - e = = |- — _
KC - - + ] ++ |+ 4+ [ [+
cC |- |- - | - ++ = + |+ |+ 1+t =] [+
SB = = F |= |~ |= [+ | J= [— - [= | ey A g
JO + |+ -+ T+ T+ = |-
CcT + + + +  [++ + |+t [+
LB - |- - + - ++

B Tab:1. 6-6 npeacTaBIeHbl Pe3ybTaThl Tl PA3TUYHbBIX CKOJIB3SIILUX CPE/l-
HMX, MOJIesield, IPUKA30B U BEIOOPOK. TTocienHue 1Be KOJOHKH CrpaBa 1 1oc-
JlefHUe YeThipe psiga uudp BHUIY SIBISIOTCS ycpenHeHHbIMU. Llndper BHU3Y
YCPEIHEHBI 10 BCEM KOMOMHALIMSIM Pa3HbIX TUTOB CKOJB3SILMX CPEAHUX U
Mozesneil. JlaHHble B BYX MOC/IEHUX KOJIOHKAX CIpaBa YCPEAHEHbI 10 TUTIAM
MPUKAa30B. ’

JlyqiimMuy MoziesisiMu B TipefiesiaX BBIOOPKM ObUTM MOZEIb MOAIEPKKU/Co-
MIPOTUBJICHNS HA OCHOBE ITPOCTOTO CKOJIB3SIIIETO CPEIHET0 M MOJEb MOAAEPK-
K1/COMPOTUBIEHUSI HA OCHOBE TPEYTOJIbHOTO CKOJIB3SILLEr0 CPEAHETO C Mepe-
nHeM B3BelnBanueM. Crucrema noanepkKK1,/CONPOTUBIIEHHSI HA OCHOBE MPO-
CTOTO CKOJIB3SILIETO CPeTHETO CO CTOI-ITPUKA30M B OTJIMUME OT JPYTHUX CUCTEM
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Tabauya 6—5. Dghpexmusrnocmo cucmem éne pru. Pes 0 X
mecmoe u poinKos
[SYM 25| 26] 27] 28] 29| 30 31] 32] 33| 34] 35} 38} 3/, 5| |
ISP IF | | [++ s o [v I+ [+ [ = ot I* |l o los,
YX + + o S S T e e e e e o - |-
Ui N o - 4 |++ [+ |- . - -
T8 |- I A I s P P —
A o e ~EFE T FITF 12 — |aalx
Br [ |- = [+ |- - - [— -
IE_M - + + + [+ e |0+ |+ |- 4444
SF |+ [++ |- =+ |+ |- - F - ¥ - vy —
Jy T+ - = = ¥ |+, 71 Y
cD F F |- ++ |— - + - - ||~
ED f» I I |~ Il |=f* |~ |~ |~ [+ = |4
CL |~ - P~ - - - =1 |- = 1 = l+e il P28 bl
HO S N e o " =
HU_ |- |= = 1= F = = |- - I~ [+ +H 4 [+
GC_ |~ - F = T - - -
BT T o 2 -
PL + - -l ++ |4+ |= |- = +a - N [ M
PA ++ + + - s |44 j:'. M
FC_I+ - kd i ol — |+ ~ |+
LC |- |- - |= ++ - |- e
H - |- < [~ — D T —1 =
PB |- |- - - IF 1= === _ -
s = [+ |— - [ = [+ . |-
SM [+ |+ It |- . |- |- F TFF 1< |- = 1= mn
B |- [~ 44 [+ |+ + [+ [» * |- = + 4
(] R N . [+ - |~ = — T = 1% =
Q = + e [ [ O P =
w |- FF = F I E N 5 O P =
kw |- = [+ - -1 - 44, 44144 ..
fuw £ ] - |- + [+ [+
KC |- = |7+ — - |- - - _ oy
cC I~ = = |- = — = - ] = — 1
B - F |- = = &= | - - |- & + |- 4
10 =T T 1 *F F F [ = = [+
CT + - [= + [+ e |- a- -
e |- |- P e S N - Al e

rokasaja HeOoJsibllMe MPUObUIM B 00eMX BBIOOPKAX: /ISl JAaHHBIX B Mpeaeax
BBIOOPKM CPEIHsIsl CleIKa PUHEC/a PpUObLIb $227, 10X0I B MPOLIEHTaX TOA0-
BbIX paBeH 4,2%; COOTBETCTBYIOLIME MOKA3aTeJU VISl AAHHBIX BHE BHIOOPKU
paBHbI $482 1 14,8%. TpeyronbHOe CKOJIb3s1Iee CPEAHEE C MEPEIHUM B3BEILI-
BaHHWEM U CTOI-TPUKA30M ObLIO MPUOBLILHBIM B BHIOOPKE, HO JaBajio 00Jb-
e YObITKM BHE npeesioB BbIoopku. O6e Monesm, 0COOeHHO B KOMOMHALIUU
CO CTOM-NPHKA30M, JaBAIM OTHOCHUTEIBHO MaIO CHEJIOK; CJIEA0BATENbHO, UX
Ppe3yJIbTaThl CTATUCTUYECKU MEHEe CTaOMJIbHBI.

B BoIOOpKE CTOTI-TIpHKA3 OBL JTy4IIUM TSI IPOTUBOTPEHAOBOI CUCTEMBI,
OCHOBaHHO Ha IMePeCceYeHHUsIX CKOMB3SIIMX CPEAHUX, U ISl MOIEIei TOAAEPIK-
K1/ COINpPOTHBAEHHS, B KOTOPBIX CTOM-NPUKA3 NPUBOANIIB CPEIHEM K IPUOBLIL-
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Tabauua 6—6. Ipgdhexmusrocms npomueompeHoo8uix mooenei 8 3a8UCUMOCIU
om euda npukazoe, U0a CKOAL3AUUX CPEOHUX, MUna mooeau u
8bI00pPKU  OAHHBIX

Mogens Bn Bl BHe npenenos BbiGopky Cpeanee} CpenHee]
OtkpbiThe | IumuTHbIA]  CTon OTkpbiTHe | JWMUTHBIA| _ CTon B Bre
rcc-on 10X% -10.2 -9.6| -9.5 -22.70  -20.7{ -20.6 -9.8 -21.3
$CAEN_ | -2220] -1630[ -1120 -3221] .1917] -1731 1657 ] -2290
3cc-on J0X% -10.1 -10.1 -8.1 -22.8 -22.5 -23.1 00, -22.8
SCIEN -2350) -1905]| -1171 -2471] -2214] -3128 +1809] _ -2604|
TcenB-on B0X% 0.7 -0.1 -8.5 -20.9)  -16.7)  +19.0 91| -19.2
$CAEN | -2405} -18881 -1246] 1821 -871] 1343 -1840] -1378
Acc-on JIOX% -10.3] _ -10.3 -9.5 -23.0] .22.3] 208 $100] __-22.2|
SCAEN -1865] -1488] -1033 -2222]| -2254| -1604 ~14¢"2f_-23ﬁ
]
nce-n/c | AOX% 56 102 4.2 204] -168] 148 -5.2) -7.5
SCLEN -1099] .844 227 -1982[ -1512 482 -572] -907
3cc-n/c BOX% 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 -13.2] .13.8| -22.3 «08} -18.4|
$COEN -841 -261 1015 -1444] -1087] -3568] 0] 2032
ACC-1/C LOX% 0 0 0 0 0 0 0 0
SCIEN 0 0 0 0 [] 0 0 0
Mogenu ON
Cpenpsis J[0X% -10.1 -0.8 -9.2 -22.4 -20.7]  -21.1 -9.7| -21.4
Cpennssa $CAEN 22210 -1723] -1143 -2434| -1839] -1952 -1691.8| -2074.8
Mogenu M/C
CpegHss JI0X% -8.8 8.7 6.5 +16.8] -15.4 -3.7] -30 -12.0
Cpennss SCLEN -970 -553 621 1703} -1300] 1542 -300.5} -1514.ﬂ

HOMY pe3yJbTaTy. JIpyrue npuKasbl PUBOAWIA K TIOTEPSIM B JAaHHBIX CUCTE-
Max; HauXy/IIIUM ke ObUT PhIHOYHBIN MPUKA3 MO OTKPBITUIO CIICAYIOIIEro TOp-
TOBOTO AHsI. BHe BBIOOPKYM PBIHOYHBIN MPUKa3 ObIT HAUXYALINM KaK sl TIPO-
TUBOTPEHIOBOI MOJIEIT, TaK ¥ LTSI MOJIEJTH TTOIICPXKKY/conpoTrBieHus . Haun-
JTyqIliie pe3yJIbTaThl BHE BBIOOPKH OBUTH MOJYYEeHBI MPU UCITOJb30BAHUY JIH-
MUTHOTO Mpukaza. O6e MoJeau MPUBOIWIN K TOpa3ao OOJBIIMM MOTEPSIM
BHE BBIOOPKH, YE€M B Ipeesiax BHIOOPKH.

TTpoTHBOTPEHIOBbIE MOJEIN PAbOTAIU XYXKE, YeM CIIeMyIollne 3a TPeH-
oM. TeM He MeHee HAIUIMCh MPEBOCXOAHBIE COYETAHUSI TIPOTUBOTPEHIOBOM
MOJIENY, BU/Ia CKOJIB3SIIIIUX CPETHUX U TTpUKa3a Tl BXona, KOTOpble paboTaim
ropasJo Jyqie GOJBLUIMHCTBA JPYTHX MPOTECTUPOBAHHBIX KOMOMHALIMIA.
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Pucynok 6-2. I'padmkn M3MeHeHVsT KaruTaia Iisi KOMOUHALIMI MOZIENIeit M CKOJIB3SIIINX
CPEeIIHHMX.

PesynbTarhl TECTOB CUCTEM, OCHOBAaHHBIX Ha CKOJIB3SIIIIUX CPEAHUX U TIPO-
00s1X, MOKA3bIBAIOT, YTO MPU UCIIOJIB30BAHUM MOJEIE CIeIOBAHUS 3a TPEH-
JIOM JIMMUTHBIN MTPUKa3 BCET/Ia yIydlllaeT XapakKTepUCTUKM; TSI TPOTUBOTPEH-
TTOBBIX MOJIeJIel OTPOMHOE TIPEMMYIIIECTBO MHOTIA AGeT CTOI-TIPUKa3. DTa TeH-
JIEHLYSI MOXET ObITh PE3YJIbTATOM TOTrO, YTO Y MOJENIeil clieloBaHUs 3a TPEH-
JIOM YK€ €CTb 2JIEeMEHT OOHapy>KeHUsI TpeHIa: 100aBJIeHUE ellle OHOro OOHa-
PYXMBAIOILIETO WJIM ITPOBEPSIOLIETO 3JIEMEHTA (TaKOro, KaK BXOJ IO CTOI-TPHU-
Ka3zy) sIBJIsIeTCs U30BITOUHBIM; OHAKO A00aBJI€HUE TUMUTHOTO TIPUKa3a BHO-
CUT B CUCTEMY IPOTUBOTPEHIOBBII 2JIEMEHT U obecrieurBaeT 6oJiee BbITOI-
HBbIIi BXOJ1, TOBBILLIAsT, TEM caMbIM, 3()(heKTUBHOCTD. B ciyyae ¢ mpoTUBOTpeH-
JIOBBIMU MOJIEJISIMU TOOaBJIeHUE 3JIeMEeHTa TOATBEPKACHUST TPeHAa TPUIAeT
cUCTeMe HOBOE KayeCTBO W, CJIEeIOBATeJIbHO, yJyylllaeT pesysibrarel. MHorma
9TO HACTOJIBKO BBITOJTHO, YTO KOMITIEHCUPYET MeHee 0JIarornpusiTHbIE LIEHbI BXO-
71a, YeM TP UCTIOJb30BaHUU CTOI-TIPUKA30B.

J17151 TaKMX pHIHKOB, KaK PhIHOK Ka3HAaYe MICKMX OOJIUTaLIMIA, ASTTOHCKOM MEeHBI,
HeMeLIKOI MapKH, lIBeiilapcKoro dpaHKa, HE3TWIMPOBAHHOI0 OeH3MHA, Kode,
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arneJbCUHOBOIO COKA U CBUHOM IPYAMHKHU, MOXHO HalTU BBICOKOTPUObUIbHbIE
KOMOMHALIMM TUIIOB MOJEIU U NIPUKa3a.

Ha puc. 6-2 npencrasieHbl rpaduKu U3MEHEHMSI KaluTaua st pa3ind-
HBIX KOMOMHALIMI MOZIeIel M CKOJIb3AILIero cpefHero. Kanuran kaxnoi cuc-
TeMbl ObUT YCPEIHEH MO TUITY MpUKasa. JIydimmMu IByMst MOAEJISIMU ObLIM MO-
eI TIOI/IEPKKHY,/COTTPOTUBIICHHUS Ha OCHOBE TPEYTOIBHOTO CKOJIB3SIILETO CPeli-
HEro ¢ MepeJHUM B3BeLIMBAHUEM U MOJE/b MOAAEPXKKY/CONPOTUBICHUS Ha
OCHOBE MPOCTOTO CKOJIB3ALIET0 CPEIHEr0. DTU MOJEIM paboTalu 3HAYUTEb-
HO JIyyllle, YeM Jo0ble 13 MPOTUBOTPEHIOBBIX MOJE/NCH, OCHOBAaHHBIX Ha Ie-
peceyeHnn. MOXHO BbIICIUTb TPY BPEMEHHBIX MIEPUO/A, B KAKIOM U3 KOTO-
PbIX 9TU MOJENU BEIU cedsl Mo-pa3HOMY: OT Hauajla BbIOOPKU 10 OKTSOps
1987T., C OKTSOpsT 1987 T. 110 MtOHDb 1991 I. 1 ¢ MtoHs 1991 1. Mo nekadbpp 1998 1.
Hauxynuive pesynbTaTbl ObUIM TOIyYeHbl B TEYEHME MMOCJEAHErO Mepuoja.

I'paduku U3MEHEHUs KanuTana, MpeiCcTaBIeHHbIE Ha puc. 6-2, ToKa3bIBa-
10T, YTO MPOTMBOTPEHIOBbIE MOJIEIIM JIyyllle pabOTaIM B MPOILIOM, B TO BpEMsI
KaK MOJIEJIM CJIEIOBAHUS 32 TPEHJIOM JIydllle paboTaiu B rocnenHee spems. B
npejesnax BBIOOPKH CTOM-TPHKA3 0Ka3aJICsl HAWIYULIMM BUIOM BXOTHOTO TMPH-
Ka3a [wisl Kax1oii KOMOMHALMK MOJIE/IU U CKOJIB3SILLEro cpenHero. BHe npene-
JIOB BBIOOPKHM CTOM-TPUKA3 ObUT HAUXYILIMM JUIS TPEX KOMOMHAIIMIA MOJIEU U
CKOJIb3S1IIEr0 CPEIHEro U3 IecTu (1Mo IBYyM KOMOMHALMSAM He ObUIO CHEJIOK,
MO3TOMY OHM HE PacCMaTPUBAIUCH). PHIHOYHBIN MPUKA3 MO LIEHE OTKPBITUS
CJIE/IYIOIIETO JHSI OKa3aJCsl HaMXyAIIUMM BO BCEX CIyyasiX, 3a MCKJIIOYEHUEM
nByx. CTon-npukas, Kak MpaBuiio, ObUT JIydille JIMMUTHOTO TIpUKasa B Tpe/e-
Jlax BbIOOpKU. OnHAKO BHE BBIOOPKYU JMMUTHBIM MPUKa3 ObUT HEMHOTO JIyyllle
CTON-TNpUKa3sa.

3AKJTIOHEHUE

B obuieM, Mozenu cienoBaHysl 3a TPEHIOM B TecTax ¢ 1 1o 24 paboTtanu JTyyiue,
4yeM MPOTUBOTPEHIOBbIE MOJIESIN B TeCTax C 25 1o 48, 3a HEKOTOPBIMU UCKITIO-
YEHUSIMU, PACCMOTPEHHBIMHU BBILIIE.

Jlyuive Moznenyu, HECOMHEHHO, COYETAIOT B ce0e Kak MPOTUBOTPEHIOBbIC
2JIEMEHTBI, TaK M 3JIEMEHTBI ClleJoBaHMs 3a TpeHaoM. Harpumep, nokynka npu
OTKaTe PhIHKA C MCIIOIb30BaHUEM JIMMUTHOTO TIPHKa3a Mocyie Mpoosi CKOMb-
3AIIIIET0 CPEMHEro 00ECEeYnBALT JTYUIUe Pe3y/IbTaThl, YeM APYrue KOMOUHa-
uuu. [IpoTMBOTPEHIOBBIE MO, OCHOBAaHHbBIE Ha CKOJIB3SILIMX CPEAHUX U
VMEIOIINE JIEMEHT CJIEIOBAaHMS 32 TPEHAOM (HarpyMep, CTON-TIPHKa3), Tak-
K€ MOKA3bIBAIOT HAWTYYIINE Pe3y/IbTaThl. YUCTbIE TPOTUBOTPEHIOBBIE MOJIe-
JIM ¥ MOJIEJTM CJIEIOBAHMSI 32 TPEHIOM 3HAYUTENBbHO UM ycTymaloT. bosee Toro,
no6aBIeHNe TPEHIOBOTO (GUIBTPA K CUCTEME CIEIOBaHUs 3a TPEHIOM He JaeT
TIPEUMYILECTB, HO MOXET YBEIMUMBATD 3aTpaThl MpH Bxoze. C Apyroil cropo-
Hbl, KOMOMHALMSI IPOTUBOTPEHIOBBIX MOJIENIEH C TPEHIOBBIM (DMIIbTpOM ADX
MOXeT NOBBICUTh 3 (HeKTUBHOCTb cucTeMbl. XoTs GuiIbTp ADX He UMeeT
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cMbIcia J00aBIIATh B CUCTEMY, OCHOBAHHYIO Ha IIPo00sIX (KaK M CTOI-NpHKa3,
OH MpPEJCTABIISIET COOOH elle OJMH JIEMEHT Cle[JoBaHUs 3a TPEHIOM), B IpO-
TUBOTPEHOBO MOJIEN TAKOW 3JIEMEHT MOXET JaTh ONpPEAEIEHHBIE MTPEUMY-
umiecTsa. B cucreme, ocHOBaHHOI Ha Mpo0osiX, Jydle paboTaeT IUMUTHbII
MpHKa3, 3a UCKIIOYEHUEM CIIy4yaeB, KOIJla CTOI-TNPHKa3 BBITOAEH Onarofapst
CBOUM XapaKTEePUCTUKAM CJIEIOBAHUS 3a TPEHIOM.

Pesynbrarbl NIpUBOIAT K HEKOTOPBIM 000011eHUAM. MIHOTIA CTON-TpHKa3
MOKeT 00ecreynBaTh JOCTaTOUHYIO MPUOBUIB U1l KOMIIEHCALMU CBSI3aHHO ¢
HUM 3aBbILIEHHOI CTOMMOCTH TpaH3aKLMi. TeM He MeHee B OOJIBIIMHCTBE CITy-
YyaeB JIMMUTHBIE MPUKA3bl 00bIYHO Oosiee 3 heKTUBHBI O1aromapsi CBoei crio-
COOHOCTH BXOAUTB B PBIHOK 110 ONTHUMaJIbHOM LieHe. Takoe 060011eHne MOXET
OMOYb Tpeiiiepy caenath BeiGop. OHAKO HEOOXOAUMO MOCTOSTHHO OTCIIEXM-
BaTb MOTEHLMAJIbHBIE B3aUMOIEHUCTBUS Pa3IMUHBIX NTApaMETPOB B KOMOMHA-
LUSIX CKOJIB3SILIETO CPEHEr0, MOJEIU U TIPHKa3a, KOTOPbIe MOIYT CIIPOBOLIM-
poBaTh MPOBaJ 3TUX 00001LIeHMiA. Kaxkaplit mapamMeTp mo-cBoeMy Bo3aeicTBY-
eT Ha 3((HEKTUBHOCTb TOPrOBOIl CUCTEMbI, HO B COYETAaHUU C IPYTUMU Napa-
METpaMU JTaHHOE BO3AEHCTBUE MOXET CUJIBHO MEHSTHCS C TEUEHUEM BpeMe-
HU. 7151 TOCTUXEHUS ycriexa B CUCTEMHOM TOProBJie Tpeep A0JKEeH MocTo-
SITHHO JI€pKaTbh PYKY Ha ITyJIbCE 3THX U3MEHEHUMA.

YTO Mbl Y3HANW?

+  IIpu noctpoeHnM MozeM BXOa MbITAUTECH MPOIYKTUBHO KOMOU-
HUPOBATh MPOTHBOTPEHIOBBI JIEMEHT C JIEMEHTOM CJIeOBAHMST
32 TPEHIOM. DTO MOXKET ObITh OCYILECTBIEHO MHOXECTBOM CIIOCO-
00B, HaNIPMMeP MOKYITKON Ha KPaTKOCPOUYHOM MPOTUBOTPEHIOBOM
IBUKEHWH, KOTIIa Pa3BUBACTCS TOITOCPOUHBIN TPEH/; BXOIOM IIPU
npoGoe, Korjna pa3BUBaeTCsl MPOTUBOTPEHIOBOE IBUXEHUE, WU
MPUMEHEHHEM TPEHIOBOTO (IIbTPA B MPOTUBOTPEHIOBOI MOJIEIH.

+  Eciu BO3MOXHO, MCHONB3YITE MPUKA3bl, KOTOPbIE TTOHMUXAIOT
TpaH3aKLMOHHbIE 3aTpaThl, HATPUMEP IMMUTHBII TPUKa3 TSI BXO-
na. OmHako B 9TOM ciydae TpeOyercst THOKui momxon. Ompene-
JIEHHbIE CUCTEMBbI MOTYT paboTaTs Jydllie MIPU UCTIOIb30BAHUH IPY-
THIX TUIIOB ITPUKA30B: HAIIPHUMEP, €CIIN TPEOyeTCs 2IEMEHT CIIeo-
BaHUS 32 TPEHIOM, CJIelyeT MCIIOIb30BaTh CTOM-IIPHKa3.

«  BynpTe rotoBbl K HEOXUIAHHOCTSIM. MBI Monaraju, 4Yto JUist Mozie-
Jieil, OCHOBAHHBIX HA HAKJIOHAX, aNalTUBHOE CKOJb3sIIIee CPeIHee,
nMmerolee 6osnee OBICTPBINA OTKIIMK, OyIeT obecriednBaTh Jydlliue
pesynbTathl. Ha caMoM ejie cictema ¢ ananTHBHBIM CPEIHUM OKa-
3aJ1aCh OTHOW W3 XYMILIKX.

* Jlaxxe HECMOTPS Ha TO, YTO TPAIULIMOHHBIE MHANKATOPBI, UCTIOJIb-
3yeMble CTaHAAPTHBIM 00pa3oM, OOBIYHO MIPUBOMAT K Heyaue (Ha-
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MpuMep, TaKue cTapble CUCTEMbI, KaK MPOOOU BOJATUIILHOCTH),
KJIaCCUYECKKME KOHIETIUU TOIePKKHU/COMPOTUBIICHUSI MOTYT
ObITh BeCbMa BbITOMHBIMU. [IpoOoM ypoBHEit MOaAEpKKHU,/COMpPO-
TUBJICHUS TIPOSIBJISIIOT ce0sl JTydllle, YeM, Harpumep, podou Bojia-
TUIBHOCTU. AHAIOTUYHO, MOJIENTU CKOJTB3SIIETO CPEHETO, UCTIONb-
3yI0IIIMe KOHLIETIIMIO MOAAEPKKH/CONMPOTUBIIEHUSI, pA0OTAIOT Ty4-
e mpounx. Peanuzaiins MeTona MOMAEPXKKHU/COMPOTUBICHUS
OblTa pyIMMEHTapHOM, TeM HE MEHee B CaMbIX YIAUHbIX COYeTa-
HUSIX OHA A@eT OJTHU U3 JIy4IlIMX Pe3y/IbTaToB. BeposiTHO, nanbHeii-
1ast pa3paboTka TaHHOTO METOJa CMOXKET 3HAYUTENIbHO MTOBBICUTH
3(b(GEKTUBHOCTh OCHOBAaHHBIX Ha HEM TOPTOBBIX CUCTEM. XOTS
METO]I TIO/IIEPKKM/COTIPOTUBIIEHUST LITMPOKO U3BECTEH Ha TPOTSI-
>KEHUM MHOTUX JIeT, €ro JajJbHelilee pa3BUTHE MOXET 0Ka3aThCsl
JOCTATOYHO CJIOXHBIM. OCHOBHOII 3a1ayueil 31ech MOXKHO Ha3BaTh
MOMCK aBTOMAaTM3UPOBAHHOTO «MEXaHMYEeCKOTro» MeToda TMoucka
TEKYIUX YPOBHEU TOAAEPKKHU/COMPOTUBIICHUS.

FNMABA 7

papnn——

BXoOnOsl Ha OCHOBE OCIUIINIATOPOB

OcUWLISITOPBI TIOMYJISIPHBL Y TPEUIEPOB, MCIIONB3YIOIINX TEXHUYECKUE CHUC-
TEMbI, B Te4eHUE MHOTUX JieT. CTaTbK, TMOCBSIIEHHbIE OCLIMIUISITOpPAM, Hepe/l-
KO TIOSIBJISIIOTCSI B TaKUX XypHanax, Kak Technical Analysis of Stocks and
Commodities 1 Futures. OnMcaHUI0 OCHWIISTOPOB TIOCBSIIEHO MHOXECTBO
KHUT TI0 TEXHUYECKOMY aHATM3Y.

HaubGosnee m1poko MPUMEHSIOTCS B KJIACCUYECKOM BUJIE U PAa3IMYHbIX Ba-
puaHTax ocuusuisitop Anmenst (1990) — ocLMIIIATOP CXOXIAEHUSI-PACXOXK/ie-
HUS CKOJIB3SMINX cpeHMX (Tak HasbiBaeMblii MACD) u ructorpamma MACD
(MACD-H). Kpome Toro, momyJisipHbl CToXacTuueckKuit ocumuisitop JIsitHa u
MHJEKC OTHOCUTENIbHOM cuiibl Buassimca (RSI). B nuteparype ynomuHaercst
MHOXECTBO MX BapUaHTOB. Takxke CleryeT yOMSHYTh MHIEKC TOBAPHBIX Ka-
Hayios Jlambepra (CCI), MHIEKC cydaifHOro OyXIaHusl, KOTOPbIii TOXE MOX-
HO CUMTaTh OCLWJLIATOPOM, U ocLbisATOp [enua Ha OCHOBE perpecCMOHHBIX
kaHasoB (1997). B atoii miaBe GyayT pacCMOTPEHBI B IIEPBYIO OYEpPE/lb TPU Ca-
MBIX U3BECTHBIX ocuuiLisitopa — MACD, croxactuyeckuii u RSIL

YTO TAKOE OCLUMUIIIATOP?

OCUMJIISITOP — 3TO MWHAMKATOP, OOBIYHO OCHOBAHHBIIA Ha LIEHAX U UMEIOIINI
TEHIEHLIUIO KOJIE0AThCS MM «OCLIMIMPOBaTh» B HEKOTOPBIX (PMKCUPOBAHHBIX
WM JIOCTATOYHO XECTKO OrpaHMYEHHbIX npenenax. OCLUMIUISTOPbI XapaKTe-
PU3YIOTCS HOpMalIM3aLMeil q1uana3oHa 1 ylaJeHueM J0JITOBPEMEHHBIX TPEH-
JIOB YPOBHSI LIeH — MH(MOpMaLMs U3BJIEKAETCsl OCLLIISITOPAMU U3 TaKUX 3de-
MEPHBIX MIOKa3aTeseii, Kak UMITYJIbC U MepeHanpsikeHue. Amnyisc — 3To co-
CTOSIHME, KOIZa 1IEHbl MOIIHO JABUTAIOTCS B JaHHOM HarpaBieHuu. [lepena-
npAjNceHue — 3TO COCTOSIHME M30BITOYHO BBICOKMX WJIM HU3KHX LeH («repe-
KYIUICHHOCTb» U <«II€PENPOJaHHOCTb»), KOTIa LIEHbI TOTOBbI PE3KO BEPHYTHCS
Ha GoJjiee pa3yMHblil ypOBEHb.

BUAbl OCUWTNATOPOB

CylLeCTBYIOT [1Ba [VIaBHBIX BMIA OCLMLIATOPOB. ONUH U3 HUX — JIMHEIHbIE
10JI0COBbIE (DUIIBTPBI, aHATU3UPYIOLIKE YacToTy KojebaHuii. K atomy kiaccy
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otHocsaTcst MACD n MACD-H. JIpyroii Ki1acc MPUBOAMT K HEKOTOPOIt HOpMa-
JIN30BAHHOM IIKajIe KaKOi-I1M00 acreKT MoBeAeHUsI 1ieH (K 3TOMy KJ1accy OT-
Hocsrest RSI, croxactuueckuit ocummsitop u CCI); B oTMume oT nepBoit Kate-
TOPUU 3TH OCLIWJUISITOPBI HE SIBJISIIOTCSI, TI0 CYTH, JIMHEMHBIMU DUIBTPaAMH C O~
pesiesieHHbIM (ha30BbIM M YACTOTHBIM ajroputMoM. O6a BHAA OCLIJLISITOPOB
pearupyioT Ha MMITYJIbC LieH U LIMKJINYEeCKKE IBYKSHMsI, TIPY 3TOM CHUXasT POJIb
TPEHIOB ¥ UTHOPUPYsI JOJITOBPEMEHHbBIE CABUTH; B OOILEM, TTOCTPOCHHBIE UMK
rpadVK1 UMEIOT JIOMAHBI, KOJIEOIIOIIMIACS BUIL.

Ocmuiatop MACD (octmuiaTop CXOXKISHMST/PACXOKIEHUS CKOJTB3SIIUX
cpenHux) u ero rucrorpamma MACD-H pa6orator Kak rpy0ble MoJOCOBbIe
(uabTpLI, yaass TPEHIbl U CABUTH, a TAKXE BBICOKOYACTOTHBII 1iym. [Ipu
9TOM aHAJTM3UPYIOTCSI BOJHBI WM LIUKJIBI C YACTOTOM, OJM3KOM K cepennHe
nojiockl miporryckanust. MACD criakuBaeT TaHHbIE, MMOTOOHO CKOJIB3SIIEMY
cpeHeEMY, B HEKOTOPOii CTENIEHU YAAIsIeT TPEHIbI, BBIIESET LIMKIIbI U MTHOTIa
He 3ara3[blBacT M0 OTHOIIEHUIO K PHIHKY. XOPOIIMM UCTOYHUKOM T10 3TOMY
OCLIJLISITOPY MOXHO CYMTaTh paboTy Daepca (Ehlers,1989).

MACD paccuyuTbIBaeTCs IYyTEM BBIYUTAHUS CKOJIB3SILIETO CPEIHETO C JUTMH-
HBIM TIEPHOIOM M3 CKOJIB3SIIIEr0 CpeaHero ¢ 0osice KOPOTKUM Mepuoaom. B
MIPUHIIMITE MOXHO KMCIOJIb30BaTh JTIO0bIe BUIBI CPEAHUX WK (DUIBTPOB HU3-
KuX yacToT (B ki1accnieckoM MACD ucnob30BaHbl 9KCIIOHEHIIMATbHBIE
cKoub3sile cpennue). Pan BapuantoB MACD nocTpoeH Ha Gosiee CIOXHBIX
cpenHux, Harpumep VIDYA (paccMOTPEHO B IJIaBe O CKOJB3SIIUX CPEAHUX), a
TakXe Ha TpeyroabHbIX cpenHux. [Tomumo cooctBeHHO MACD uncrnonb3yetcst
ructorpaMma — pazHoctb MACD u ero ckosb3siiiero cpenHero. Bo MHorux
ciydasix ckosbssiiiee cpeaHee MACD Ha3blBaeTCsl CUCHAAbHOU AUHUEL.

Cmoxacmuyeckuii ocyuaramop 4acro eue HasblBalT um)ulcamapom ne-
pekynaennocmu/nepenpogannocmu. CornacHo Ayno (Lupo, 1994), «croxac-
THYECKHMH -OCLILISATOP OMNPEIESSIET MOJIOKEHHE TOC/EIHETO PHIHOYHOTO JIeii-
CTBUSI 10 OTHOIIEHUIO K MUHUMAJIbHOM M MAKCUMAJIbHOM LICHE 3a MOCIeHUE
IHEi». B 3TOM OTHOIIEHUU CTOXaCTMYECKHIT OCLIMILIATOP U3MEPSIET UMITYJIbC
LIEHBI, OH MIOKA3bIBAET, CTPEMUTCSI JTM PHIHOK K HOBOMY MAKCUMYMY MJTK MUHU-
MyMY WJIM HaXOAWTCS IJIe-TO TOCepeHe.

K cToxacTuueckum OTHOCHUTCS Psifl POACTBEHHBIX MHANKATOPOB: BbICTpbIit
%K, Mennennsiit %K (Takxke HazbiBaeMblit BoicTpbiM % D) 1 MemieHHbli %D.
BricTpbiit %K n3MepsieT B IPOLIeHTaX pacrooXeHUe MOCIeIHE! LeHbI 3aK-
PBITHSI OTHOCUTEIBHO MaKCUMAJILHOTO MaKCMMyMa M MUHUMAaJIbHOTO MUHU-
MyMa 3a MOCJIeAHUE 1 AHEH, Te # — JUIMHA 331aHHOTO MePUoia UHANKATOpA.
Memnennsiit %K, oH xe BreicTpblit %D, paccunTbIBaeTCSl aHAJIOTUYHO BhIcT-
pomy %K, 3a TeM MCKIIOUEHHMEM, YTO YMCIUTENb M 3HAMEHATeN b (DOPMYJIbI
st Beictporo %K npeaBaputesibHO YCpeJHSIIOTC 3a nociaeaHue 3 aHs. Men-
neHHblit % D — npocto ckonbasiiee cpeanee MemneHnoro %K ¢ nepuogom
3 nusi. Ero MHOrIa UCMOb3YIOT KaK CUTHAIBHYIO JIMHUIO, ITOI0OHO TOMY, KaK
ckonb3siee cpeqHee MACD Mcnonb3yloT KaK CUTHAJIbHYIO JIMHUIO IS
MACD.
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W3BecTHO MHOTO BApMAHTOB CTOXAaCTUUECKOTO OCLMJUISITOPA; HaNpuMep,
bnay (Blau) B 1993 . onuchIBaj Bap1aHT C IBOMHBIM CIJIaXXMBaHUEM. YpaBHe-
HUS JUISl KJIACCUYECKOTO CTOXACTUYECKOro ocLuisTopa JIsiiHa onybiankosa-
HBI B cTaTbe Meiibaxa (Meibahr, 1992). Huxe npuBeieHa oara U3 BEPCUI 9TUX
YPaBHEHUIA:

A(i) = Maxkcumym u3 H{i), H{i - 1), ... H{1 - 1+ 1)

B(i) = Munmumym a3 L(i), L(i - 1), .. L(1 -1+ 1)
, D) = [A(l) +AG - 1) + AG - 2)]1/3

Efi) = [Bfi) + Bfi - 1) + Bfi - 2)]/3

Fa) [C()+C(i- 1) + C(i — 2)]/3

BoicTpeit %K mst i-ro nus = 100 X [C(i) - B{i)[/[A{i) - B{i)]
Memnennsiit %K = Boictpsiit %D = 100 X [F(i) - E(i)]/[D(i) - E(i)]
Memnennslii %D = npoctoe cKoub3siiee cpeaHee MemieHHoro %K
C MepUoaoM 3 THS

B oTHX ypaBHEHUSIX Z 0O3HAYaeT HOMEp TOProBoro maHsi, H(i) — MakCuMyM
nHs i, L(i) — muaumyM nHs 1, C(i) — 1eHy 3akpbITus aHs i. Bce ocrainbHble
TepeMeHHbIe — TPOU3BOJIHBIC CEpUM NAHHBIX, HEOOXOAMMBIE ISl pacyeTa
Pa3IMYHBIX CTOXaCTUUECKUX OCHMILISATOpOoB. Kak BUAHO U3 ypaBHEHU, CTO-
XaCTUYECKUE OCLWUISTOPBI BBIIEISIOT OTHOCUTEIBHOE MOJOXEHKE LIEHbI 3a-
KDBITUSI B NIpeesiaxX, YCTAaHOBJIEHHBIX HelaBHUMU MaKCUMyMaMy M MUHUMY-
MaMu: Bbicokue 3HadeHus1 (1o 100) BO3HMKAIOT, KOTna IieHa 3aKpbITHS O113Ka
K BBICIIIUM 3HAUEHUSIM HEaBHUX 1IeH, H13kue (1o 0) — Koraa 1eHa 3aKpbITUs
OJIM3Ka K HU3LIMM.

Hnoexc omnocumenvhoii cunvt (RSI) — eliie OOUH MOMY/SIPHBIA OCLIILISI-
TOp, KOTOPBII OLIEHUBAET 10 MPOLIEHTHOM IKajle OTHOCUTENILHOE IBUXKEHUE
BBepx wiu BHU3. Kinaccnueckuit RSI vicnonb3yeT sKCMOHEHIIMATbHBIE CKOJb-
3s1IMe CPeHKe, OTIEIbHO PACCUMTAHHbIC ISl IBVDKEHUST BBEpX U BHU3. WX
cyMMa U AaeT MPOLEeHT o01ero apuxeHusi. OOMH U3 BApUaHTOB MCIONb3YeT
IUTS BRBIYUCIICHUS TIPOCTBIE CKOJIB3sIMe cpeaHue. Popmyna kiaccudeckoro RSI
MpUBEAEHA HUXE:

U{i) = Maxkcumym u3 0, C{i) - Cfi - 1)

D{i) = Makcumym u3 0, Cfi - 1) - C{i)
AUG@ = [( - 1) XAUG - 1) + U@Dj/n
ADG) = [{n - 1) X AD[i - 1) + D[)]/n
RSI(i) = 100 x AUfi)/[AUf)) +AD@]

IMepuon nHnmKaTopa 0603Ha4YeH Kak Ji, IBUXeHUe BBepx — U, IBIKeHUE
BHM3 — D, cpelHee ABMXKeHMe BBepX — AU, cpeaHee BUXeHUEe BHU3 — AD.
Howmep ToproBoro nHs1 0603HaueH OykBoii i, O6bMHO paccumnTthiBaetcst RSI ¢
nepuoaoM 14 aueit (1 = 14). Y Crapa (Star, 1993) MoXHO HaiiTu moaApoOHOE
00CyXIeHHe 3TOro MHIMKaTopa.
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Kpome Toro, cyuiectByet uxdekc mosaphoix kananos, umn CCI, paccmor-
peHHbIit B padote esuca (Davies, 1993). DToT ocumyuIsiTop TOn00€eH croxac-
THYECKOMY C YCHJICHHBIM aKIIEHTOM Ha CTaTMCTUKY: BMECTO OLEHKH TIOCIeI-
Hell LeHbI 3aKPbITHS B paMKax HeJJaBHUX MAKCUMYMOB 1 MUHUMYMOB OH OLIie-
HUBACT €€ OTHOCUTEIBbHO TPAHULI, ONPEAEIIEMbIX MEANAHOW U CPEIHUM OT-
KJIOHEHHUEM IIEHBI 3a Moc/eiHee BpeMs. XOTs Jajiee 3TOT OCLMLIATOp He Oy-
JIET paccMaTpUBaThCs, ISl 3aMHTEPECOBAHHBIX YUTATEN e MbI IIPUBOIUM €r0
orpeiesieHuE:

X{i)=H(i) + L(i) + C(i)
A(i) = Tlpoctoe ckonb3siiiee cpefHee oT X(7) ¢ MeproIoM JI JHei
D(i) = Cpennee ot \X{i - k) — A())\ ik or0mon - 1

CCIfy) = [X(i) - A(1)]/[0,015 X DfD)]

B ypaBHeHHUsIX MHIEKCA TOBApHBIX KAHATOB X — TakK HasbiBaeMasi MeIn-
aHHas 1eHa, A — ckonb3siee cpenHee X, D — cpenHee abCOMIOTHOE OTKIIO-
HEHUe, J1 — TIePUOJ MHIMKATOPa, I — HOMEP TOPTOBOTO JIHSI.

Ha puc.7-1 uzobpaxen rpacduk S&P 500, K KoTopoMy IPUIIOXKEHBI Ipa-
dbuku Tpex Hanbosee TOMYISIPHBIX OCLIUISITOPOB C MPUIATAIOIIMMHUCS K HUM
CUTHAJIbHBIMU JIMHUSIMU, MEUIEHHBIMU BepcusiMu 1 T.11. Ha rpaduke croxac-
TUYECKOTO OCHWUIATOPA TakXe M300pakeHbl (GUKCHUpOBaAaHHbIE MOPOTH Ha
ypoBHsix 80 u 20, w1 RSI 3111 oporu TpaIuIIMOHHO MOMEILAIOT Ha ypoBHSX 70
n 30. PucyHok mokasbiBaeT rpadMKK OCLMLIATOPOB U UX peaklMio Ha M3Me-
HEHUS LIEH, a TAKXE WLTIOCTPUPYET METOMI pACX0XHCOeHUs, O KOTOPOM PeUb MO~
NIET HIKE.

MNOJIYYEHUE CUTHAJIOB BXOOA
nPU NOMOLLM OCLUNNATOPOB

CylILEeCTBYIOT pa3jiMYHbIe CIIOCOOBI MPUMEHEHUS OCLUJLISATOPOB VIS MOJTyde-
HHSI TOPTOBBIX CUTHAJIOB. B 3TOM T1aBe GyIyT pacCMOTPEHBI TPU U3 HHUX.

OIMH METOJ COCTOUT B TOM, YTOOBI UCTIOIB30BATh OCLIMIUISITOP KaK MHIM-
KaTOP epeKyIAeHHOCTH/ HepenpopaHHOCTH. [T0KyITKa MPOMCXOAUT, eCJTv 3Ha-
YEeHUE OCLIMJUISITOPA OIMYCKAeTCs HUXXE HEKOTOPOTro MOpora B 30HY Mepernpo-
AQHHOCTH U 3aTeM Bo3Bpalaercst o0patHo. [Tpomaxa mpoucxomur, eciau oc-
LWJLIATOP MOAHUMAETCS BbIILIE OPOTa NMEePeKYIICHHOCTH 1 3aTEM OITyCKaeTCsl
o6patHo. CyllecTBYIOT TPAAULMOHHBIE MOPOTH, UCIOJIb3yeMble C Pa3HBIMU
OCUWJIISITOpaMHU.

Taxkxe ocUMLIATOp (BEpHEE, €ro CKOJb3SIIee CPeHEe) MOXET CIYXXUTh
CUTHAJILHOW JIMHUEH, U, €CITY OCLIJLISATOP MEPECEKAET CBOE CPpeIHEe BBEPX MK
BHU3, MIOJAIOTCSI COOTBETCTBYIOIME CUTHATbL. DTH CUTHAIBI MOTYT MCIIOJNB30-
BAThCSI OJTHOBPEMEHHO JUTS BXOJIA M BBIXO/IA, @ TAKKE TOJIBKO JUTSI BXOJa CO CTaH-
JIAPTHBIM BBIXOAOM.
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Pucynok 7-1. OCUMIIATOPBI M PacXoXAeHHe rpadUKOB LEHBI ¥ OCLUUISITOPOB.

E1iie onuH U3BECTHBII METON — MOMCK PACXOXICHUI OCLIMILISTOPA U LIEHBI,
onucaHHblii MakXoprepoM (McWhorter, 1994). Pacxoscdenue monydaercs
TOra, KOr/a 1eHbl 00pa3yloT HOBbIA MMHUMYM (HMKE MPEeIbIIyILMX MUHUMY-
MOB), a OCLMJUISITOP — 00Jiee BHICOKMIT MUHUMYM (BBILLE MPEbITYILIUX MUHU-
MyMoB). Takoe pacxoxieHue aeT CUTHAI K MOKYIKe. B npoTuBonosoxHoit
CUTyallly, KOTJa LieHbl 00pa3yloT HOBBIII MAKCUMYyM, a OCLMJUISITOPY HE yaa-
eTCsl JOCTUYb TMPEbIIYILET0 MaKCUMyMa, YTO SIBJSIETCS MPU3HAKOM MOTEPU
LIEHOBOTO UMITYJIbCa, FEHEPUPYETCS CUTHAI K Ipoaxe. PacxoxieHue nHora
JIETKO YBUJATH IJ1a3aMU, HO JUISl IPOrPaMMbl C MPOCThIMU MPaBUJIaMU HAUTH
€ro MOYTH BCerja 3aTpyJHUTEIbHO. MexaHuyeckasi TeHepalusl CUTHAIOB Ha
OCHOBE PacXOXIEHHUsS TpeOyeT aropuTMa pacrosHaBaHUs 0Opa3oB, 4TO yc-
JIOXHSIET CUCTEMY U, CJIe[JOBATEIbHO, 3aTPYIHSIET e TeCTUpoBaHue. Bripouewm,
OJIy4aTh TAKME CUTHAIBI MOXHO, XOPOLUIMM MPUMEPOM CJIYyXUT Iporpamma
Divergengine ot Ruggiero Associates. [Ipimep pacxoxneHus MOXHO YBUIETh
Hapuc.7-1.

B ncnonb3oBaHNM OCLMIUTSITOPOB AJISI TTOTYYEHHUST CUTHAJIOB CYLLIECTBYET PSII
MPUHLMIHAATIbHBIX MOMEHTOB, HAlIPUMEp CIJIaKMBAHUE JaHHbIX ¥ CBOEBPEMEH -
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HocTh BxonoB. Hampumep, MACD uHorna obecrieurBaeT CrylaXMBaHUe daH-
HBIX B pEaJIbHOM BPEMEHH, YTO MO3BOJISIET MOJIY4aTh JIy4llIMe PE3yJIbTaThl, YeM
MPY UCTOJIb30BAaHUU MOJIEJIEi, OCHOBAHHBIX Ha CKOJIB3SIILMX CPEHUX, 1€ TUKU
1 MPOBaJIbl Ha rpadMKe 3HAYMTENBHO 3aMa3/IblBaloOT 10 CPABHEHUIO C LIEHAMH,
a no3aHKMe BXoabl CHUXAIOT 3¢ dekTuBHOCcTE. MACD, O CBOEIi CTOPOHBI, ITPU
COBITAJIEHUU COOCTBEHHOIrO MNepuoja ¢ LUMKJINYECKON aKTUBHOCTBIO PbIHKA
obecrieynBaeT NPUMEPHOE COBMALeHUE MUKOB M MPOBAJIOB U CIIAXUBAHUE
rpaduka, 4To TakXKe MO3BOJSET M30€XaTh XapaKTEPHBIX IS CKOJb3SILLUX
CpeqHUX MHOTOUMCIIEHHBIX C/IEIOK, BbI3BAHHBIX 1LIyMOM, Y TIOBBICUTH TPUOBLIb
3a CYET CBOEBPEMEHHOCTU CIEJIOK.

IMomumo MACD, npyrue ocuMLIATOPbI TAKXKE, KaK MPAaBUIIO, HE OTCTAIOT
WM 1aXe ONepexXaloT LeHbl. [1o paccMOTPEHHBIM HMXEe NPUYMHAM OOTOHS-
I01LIME WM OHOBPEMEHHbIE MHIMKATOPbI BOBCE HE 00513aTeNIbHO AAIOT 60Jb-
1uKe MpuObLIM, YEM 3ara3[blBaloLIMe CKOJIb3SIIME CPEIHUE — CBOEBPEMEH-
HOCTb CUTHAJIOB He 00513aTeJIbHO 03Ha4yaeT UX MpHOBIABHOCTE. [IpobieMa B
TOM, YTO Jaxe MPH HAJIMYMK HEKOTOPBIX aOCOMIOTHO TOYHBIX CUTHAJIOB, OC-
LWUISTOPB OYIyT FeHepUpOBaTh MHOXECTBO JIOXHbBIX. B ycnoBusix cuiibHO-
ro TPeHIa MHOTME U3 OXMAAEMbIX Pa3BOPOTOB HUKOIAA HE MPOMCXOIAT, U
cucTeMa BXOUT B PbIHOK B HEBEPHOM HanpasieHuu. Takum o6pa3om, 3a cuet
TOYHOCTH TePSIETCS HalEeXHOCTb. UTO BaxXHee — MO3[AHUI, HO HaJEXHBII
BXO[l WM PaHHUIi, HO MEHee HaIeXHbI — BOMPOC OTAEIbHOTO SMIUPUYEC-
KOro ucciefopaHusl. B npuHuune sta npodiemMa BO3HUKAET MPU UCTIOIb30-
BaHUM JI0OOTO MPOTHOCTUYECKOrO MeTona — 4eM 0oJiblie 3aiepxkka, TeM
TouHee (M Oecriojie3Hee) MPOTHO3 M, YeM OOoJIblile ONepekeHrWe, TeM OH I0-
ne3Hee (4 ommbouHee). DTa Joruka HAaOMUHAET MPUHLMIT HEOMPEALICHHO-
ctu TeitseHOepra.

B kauecTBe nprumepa MoIy4eHUs: CUTHAIOB BXOJIA PACCMOTPUM CTOXacTU-
YEeCKUIl OCLMUISATOP: TIPOCTasi MOJENb MPOM3BOAUT MOKYIIKY, €C/IM 3HAUYeHUE
OCLMJUIATOPA MafaeT HUXe TPAIULMOHHOIO 1opora MepernpojaHHOCTH Ha
ypoBHe 20 u 3aTeM noaHumaetcs. [Iponaxka mpon3BoaMTCs, KOraa 3HaueHUe
OCLWJLIATOpA MOJHUMAETCS BbILIE TPAIULMOHHOIO M0pOora MepeKkyrnieHHOCTH
Ha ypoBHe 80 u 3ateM cHoBa omyckaeTcs. [TocKoabKy Mpu TaKMX TOPTOBBIX
MpaBUjiaX CUTHAI Ha 3aKPbITUE TEKYLIEH TO3ULIMU BPSIJL JIU MTOSIBUTCSI CKOPO,
TpeOyeTcsl BBOAMTh He3aBUCUMBIN KpUTepHii Bbixona. Tpeiiaepsl TakKe UIIyT
MOJIeJb, Ha3bIBAEMYIO «CTOXACTMYECKUii KPIOK»: OCLMJUISTOP AOCTUTAET MU-
HHUMyMa, HEMHOTO TOTHMMAETCsI, a 3aTeM 0o0pa3yeT ellle OIWH MUHUMYM Ha
6oJ1ee BBICOKOM ypoBHe. Kak TosbKo onpezesnsieTcss BTopoit MUHUMYM, T10fia-
€Tcsl CUTHAJ Ha TOKYnNKy. Korma 9ta xe Mozesnb BCTpeyaeTcsl B IepeBEPHYTOM
BUJE, TPOU3BOAUTCS MPOAAXKA.

Kak u B ciiyyae ¢ npoOosIMU M CKOJIB3SILUMM CPEIHUMH, JUISI OCYILECTBIIE-
HUS BXOJIOB MOTYT OBITh MCIIOIb30BaHbl PA3IMYHbIE MPUKA3bl, & UMEHHO Dbl-
HOYHBII NIPUKa3 [0 LieHe OTKPBITHUS, IMMUTHBIN IPUKa3 U cTon-npukas. [1pe-
MMYILECTBA Y HEJOCTATKU 3TUX BXOIOB YX€ OOCYXIAIUCh B JABYX HPEABIAY-
LIMX IJ1aBax.
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XAPAKTEPUCTUKN BXOAOB HA OCHOBE OCLWUIATOPOB

OcHOBaHHbBIE Ha OCLMJUIATOPAX BXOABI OOJIANAIOT MPEUMYILECTBAMU OIepe-
SKEHMSI WU COBIAJIEHUS [0 BPEMEHH C [TOBEECHUEM LIEHBI, CJ1e[I0BAaTeIbHO, OHU
MIPUTO/IHBI UIS1 BXOIOB, HAMPaBICHHBIX MPOTUB TPEHIA, U TEOPETUYECKU MO-
ryT obecrneyrBaTh BHICOKUIT IPOLIEHT BBITOAHBIX C1eJI0K. OCLMILISTOPbI 00bIY-
HO PabOTAIOT HAMIYYIIMM OOpa30M Ha LIMKJINYECKUX WU HE TOABEPKEHHBIX
TpeHIaM pblHKax. Ha 3TUX phlHKaX OCLMJUISITOPBI YKa3bIBAOT HA MAaKCUMYM
WIM MUHUMYM el1lie 0 Havyasla IBMKEHUs 1ieH. TakuM o6pa3oM, MpoCKaib3bl-
BaHME MUHUMAJILHO WJIU JaXKe OTPULIATeIbHO, U MIEPEOLIeHKa MO3ULIMU CTaHO-
BUTCS TOJIOXHUTEIBHOM YK€ MPU OYSHb MAJIOM JIBMXEHUM LIeHbl. B Takux ciy-
Yasix JIErKo IMOJYYUTh COMMAHYI0 MPUOBUIL Jaxe MPU HEONTUMAIbHOM cTpate-
ruu Bbixoga. CumTaercs, YTO Ha PhIHKAX TPEHIbl MPUCYTCTBYIOT BCETO OKOJIO
30% BpeMeHU; MO HAILMM JaHHBIM, Ha MHOTHX PBIHKaX — elie pexe. [1pu uc-
TOJIb30BAHUM COOTBETCTBYIOIIMX (DUIBTPOB JUTSI M30€XKaHMS OCLIMIUISTOPHBIX
BXOJIOB BO BPEMsI CUJIBHOTO TPEH/Ia, BUIMMO, MOXHO CO3[aTh 3aMeYaTe/IbHyI0
Mozesb Bxozia. Takoe (GuibTpoBaHME — IMpsiMasi MPOTUBOIONIOXHOCTb TOMY,
KOTOPOE UCIOJB3YIOT MPU TECTUPOBAHUU CUCTEM, OCHOBAHHBIX Ha MPOOOSsX,
KOrla HEOOXOAMMBIM YCJIOBMEM ObLIO HATMYKME TPEHIOB, a HE X OTCYTCTBHUE.

OcHOBHast c1aboCTb MPOCTBIX OCLUJLISTOPHBIX BXOIOB B TOM, YTO OHU Ma-
7103 HEeKTUBHBI NIPU ITUTETBHBIX TPEHIAX M YaCTO BBIIAIOT MHOXECTBO JIOX-
HBIX CUTHAJIOB pa3BopoTa. HekoTopble oCUMJUISTOPBI JIETKO 3aCTPEBalOT Ha
KpaiiHUX 3HAUeHHUSIX, HAIIPUMEP CTOXaCTMYECKMil HEPEAKO MMeeT 3HaYeHUe
100 oueHb 10ro, €cIU Ha PbIHKE NPOUCXOIUT CHIIBHOE HAIPaBIEHHOE IBUXE-
Hue. Kpome Toro, GONBIIMHCTBO OCLMUISITOPHBIX MOZIEJICi HE PErUCTPUPYET
TPEH/Ibl, B OTJIMYME OT CUCTEM Ha CKOJIB3SIILMX CPEAHUX U NPOOOSIX, KOTOPbIE
HE MPOMYCTAT MPAaKTUYECKX HU OJHOTO 3HAYMMOTO TpeHaa. MHorue Tpeiine-
PbI FOBOPSIT, UTO «TPEHI — TBOW APYT», YTO GOJIbLLIAS YACTh JOXOI0B BOZHUKA-
€T Tocjie «OONBIION BOJIHBI» M YTO MPHUOBLIb OT TAKOTO KPYITHOTO ycrexa Mo-
KPbIBAET YacTble U MEJKHE YObITKY, CBOMCTBEHHbIE [UIsI CIEIYIOLIMX 32 TPEH-
oM cucteM. TToCKOJbKY OCHMILIATOPHbBIE BXOIbI HAITPABICHBI TPOTUB TPEH/A,
HACTPOEHbl Ha MeJIKUE JBIKEHUS PbIHKA, 0cO00E 3HAYEHUE UMEET XOpolLast
CTpaTerysi BHIXOIOB IS CHUKEHUSI YPOHA, KOTOPbIi BOBHUKHET TPH ABUXE-
HUU TPEHJA IPOTUB CIEJIOK.

METOAWKA TECTUPOBAHUSA

Bce npuBeneHHbIE HUXE TECTBI ObUIM OCYLIECTBJIEHBI C MIOMOLIBIO OCLIMJLIS-
TOPHBIX MOJieJIel Ha MopTdelie pa3sHOOOpa3HbIX LEHHBIX Oymar. MOXHO Jin
T10JTy4YaTh MPUOBLIbHBIE CAEIKU C OCLMUIITOPHBIMU MoziesisiMu? Kak oHu pa-
00TalOT BO BPEMEHM — YXYILIAETCS WM Yaydllaercss UX GyHKUMOHUPOBA-
HMe 3a mnociaeaHue ronsl? Llenbio Haliero TecTUpoBaHusl ObUT OTBET Ha 3TH
BOIPOCHI.

n
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Bo Bcex TecTax MCIHOJTB30BAICS CTAHTAPTHBINA BBIXON, OIMCAHHBIN B Ipe-
IBITYIIMX T1aBax. [IpaBuia BXOmoOB OyayT pacCMOTPEHBI MapayieIbHO € KO-
TIOM MOJIENI M OTAETbHBIMU TecTaMu. CHEeNKM 3aKpbIBAJIMCH NP TOCTYIUICHUN
MpUKa3a Ha BXOI B OOPaTHOM HaIpaBJICHWY WIN MPU MCIOJHEHNUU CTaHAApT-
Horo Bbixoza. [lmardopma TecTupoBaHUS TOXe ObUIa CTaHAAPTHOM.

3a mocienHue TOAbI MBI 3aKOAMPOBaIM Ha si3biKe C++ psin ocuMIATo-
poB, onucaHHbIX B Technical Analysis of Stocks and Commodities v B psine
IIPyruX UCTOYHUKOB. B 3TOil rmaBe Mbl cpaBHUBaeM padoty Bepcuit C++ oc-
mmuisitopoB MACD, RSI u croxactuueckoro ¢ ux Bepcusimu B TradeStation.
B GombimHCTBe citydaeB pe3yJbTaThl UIeaTbHO COBIANATN, HO B OJHOM CIy-
4yae, a UMEHHO 111 MemieHHoro %K, pe3ynbrar pa3uTenbHO oTinyaics. Pas-
6op Koza nokasai, uyto TradeStation paccuntbiBaeT MemieHHbIH %K Kak 3Kc-
TIOHEHIIMATbHOE CKOJb3siiiee cpeaHee oT beictporo %K. B Hammem ke kome
OT/IENTbHO PACCYMTHIBAIOTCS MTPOCTBIE CKOJIB3SIIINE CPENHUE C TIEPUOAOM 3 ITHS
VTS YucauTesst 1 3HaMeHaresst hopmyasl Beictporo %K. CornacHo ypaBHe-
HUSIM, TIpuBeIeHHbIM Meiibaxom (Meibahr, 1992) u apyrumMu MCTOYHUKAMMU,
TPaBUILHOI siBJIsieTcsl Hatia Bepcust Ha C++. Eciii unTaTem 3ax0TsT MOBTO-
puTh Hamm pacueTsl B TradeStation 1 oOHapyXkaT pacXoXIeHUsI, Mbl HACTO-
SITEJIBHO PEKOMEHIyeM MpOBepUTh (YHKUMU MHAMKaTopoB TradeStation.
Kpome Toro, mpu MOIBITKE 3aKOAMPOBATh MPABIIbHYIO BepcHio MeUleHHO-
ro %K mis TradeStation Ha EasyLanguage Mbl HEOXUIaHHO OOHAPYXWIH,
yto TradeStation 6e3 TpeaynpeXaeHUs] MOXET BbIIATh HEBEPHBIE pe3yJbTa-
Thl, €CJTM OJHA TOJIb30BaTeNbCcKash (PYHKIIMS BbI3bIBaeT npyryto. Korma Mbl u3-
MEHWIN KOJ TaK, YTOOBI PaCCUMTHIBATIACH TPOMEXYTOYHAsSI TEPEMEHHasT (UTo-
OBl M30eXaTh COBMECTHBIX BBI30BOB), OBUIM ITOJYYEHBI TPABUWIbHBIC PE3YJib-
TaThl. B aTMX Tectax mcnomnb3oBasach Bepcust TradeStation 4.02 ot 29 wtons
1996 r.

Huxecnenyrommii Kox BKIIOYAaeT OOJBIIMHCTBO MCIIOJIB30BAaHHBIX B Tec-
Tax MoJeJiell BXOJIOB Ha OCHOBE OCHWIIATOPOB. PealbHBIN pacyeT OCHUUISTO-
POB JIOCTHTaeTCsl MyTeM BBI30Ba BHEIIHUX (DYHKIIUI.

static void Model (flcat sparms, float *dt, float *gm, float *hi,
float *lo, float *cis, float *vo1, float *oi, float *dlrv, int nb,
TRDSIM &ts, float *eqcis) {

// BHIIONHEHME TEeCTMPOBAHMS MOOeJsieil Ha OCLMIISTOpax
// File = x1imod0l.c
// parms- Habop [1.. MAXPRM] mapaMeTpoB

// dt - mabop [1. .nbl mar B dopmaTe TTMMII

// opn Ha6op I[eH OTKDHTHS

J/ hi = Habop MAKCUMATBHEX LEH

;/ lo - mabop MVHUMATIEHEX LeH

// cls  — nabop LeH 33KphTUS

// vol - Habop sHauenuit obbeMa

s/ oi - mabop .o 3HAYEHW/i OTKDHTOTO VHTEpeca

// dlrv na6op l1. .nbl CpemHUX [ONIAPOBO BONATIIBHOCTH
// nb — KONMYeCTBO AHEV B Habope NaHHHX

/) ts - CCHJIKA HAa KJlacC TOPTOBOTO CHUMYIISTODA

// eqcls - mabop [1. .nb ypoBHe# kammMTana MpU 3aKPHTHX TO3UIMTX
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// OBLSBISiEM JOKaNLHHE MepeMeHHHEe
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] ;
// xomvpyeM fapameTuhl E joxajibHHE [IepeMeHHbHe st yOo6HOTO obpameHns
lenl = parms [1] ; // 6onee KOPOTKMil Iyisi MEPBOTO NAapaMEeTDPa IJIAHE
len2 parns(2] ; // 6omee mMVHHEIT ATS BTOPOTO TMAPAMETDA IJIVHE
len3 = parms [3] ; // nnmyHa TecTa OVBEepTeHLMN
modeltype = parms[7]; // TWUI OCLUMIISTODPHOM MONEeny BXOIa
osctype = parms([8] ; // Ty ocuminATOpPa
ordertype = parms[9] ; // TV BXOOHOTO IpUKa3sa
maxhold =10; // Teprom kiaxCHMaNsHOIO yIepKaHus [O3MLNA
ptlim =4; // uenebad NpubHNb B eOVHULIAX BOJATMIIBHOCTH
mms tp =1 // BamuTHAS OCTaHOBKA B emnumax BOJIATHMALHICTH

// TpOTyCKaeM HENPABWTBHEHE KOMOVHALWI MapaMeTpOB,

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

// BHIIOJIHSIEM BHYMCIIEHMSI IUIsl BCeX H@HHEIX, MCIIOJNb3Ysl MPOLENypH BHCTDON 06paboTKu
// maccuBoB

AvgTrueRangesS (exitatr, hi,lo,cl1s,50,nb) ; // cpemuWui MCTUHHHI OUATIAZ0H AT BEXOIA
switch (osctype) [ // BHOMDaeM OCLMIIISTOD
case 1: // xnaccuyeckye OGBCTDHE CTOXaCTUKMU
StochCOsc (oscline, hi, lo,cls,1,1lenl,nb); / /BHCTpHI %K
MovAvg (sigline, oscline, 1, 3, nb) ; //BEICTDEDT %D
set_vector (upperband, 1, nb, 80.0); //BepxHss TpaHMIa
lowerband, 1, nb, 20.0); //TIpo6oi HMKHEN TpaHWULE
case 2: // Kjlaccudeckue MemJIeHHEE CTOXACTVKMI
StochOsc (oscline, hi, lo,cls, 2, lenl, nb) ; //Mennensrit %K
MovAvg (sigline, oscline, 1, 3, nb); / /Mennexsnit %D
set_vector (upperband, 1, nb, 80.0); //BEpXHSIST TpaHMIa
set_vector (lowerband, 1, nb, 20.0); //Tipo6oit HMKHEN TPaHWLE
break;
case 3: // xnaccuueckuit RSI
RsiOsc(oscline, cls, 1, lenl, nb) ; //RSI
MovAvgtsigline, oscline, 1, 3, nb); //3- mHeBHoe IICC
set_vector (upperband, 1, nb, 70.0); //BEpXHAS TpaHuUIa
set_vector (lowerband, 1, nb, 30.0); //TIpo60oit HMEKHEN TPaHMIIE
break;
case 4: // xnaccuyaeckmit MACD
MacdOsc (oscline,cls,1,lenl,len2,nb) ; / /xnaccudeckmuit MACD
MovAvg (sigline, oscline, 2, 9, nb); //9-nHeBHOE 3CC
for(i=1; i<=nb; i++)
lowerband[i]=1.5*fabs(oscline[i]) ; //moporu
MovAvg (upperband, lowerband, 1,120, nb) ; //xax pmomrocpouHas
for(i=1; i<=nb; i++) //oTKIOHEHNEe OT CpemHero
lowerband [i]= -upperband(i]; //monoce
break;

default: nrerror(“Invalid moving average selected”);
)i
// TpoxomuM uYepes WTPMXM (OHM) , YTOGE CMOLENMPOBATEH DEaIbHY0 TOPTIOBIIO
for(cb = 1; cb <= nb; cb++) {

//He OTKpHBAEM MO3WIpI N0 HAYana MEpHOMa BHOODKU
// ... TO ¥e camoe, YTO M ycTaHOBKa MaxBarsBack B TradeStation
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if (dt[cb] < IS_DATE) { eqcls[cb] = 0.0; continue; )

// BHIIOIHSIEM OXMIALIME IPMKas3e M CHATAEM HAKOIUIEHHH KaIrmTas
rc = ts.update(opnfcb] , hilcb] , lolcb]l, cls(cb], cb) ;

if(rc '= 0) nrerror(”Trade buffer overflow”);

egcls[cb] = ts. currentequity (EQ_CLOSETOTAL) ;

// CuMTaeM KOMMYECTBO KOHTDAKTOB IS MO3MLIAK .
(//._4',' MBI XOTMM TOPTOBaTh SKBMBAJIEHTOM [OJIIAPOBOJ BOJIATUIBHOCTH
2 HOBHX KOHTPakTOB S&P-500 or 12/31/98

Y
ncontracts = RoundToInteger (5673.0 / dlrvich]);

if (ncontracts < 1) ncontracts = 1;

// wms3beraeM ycTaHaBNIMBATB NPMKa3bl Ha OHM C OTPaAHMYEHHON TOPIOBIEN
if (hi[ecb+1] == lol[cb+l]) continue;

// TreHepupyeM BXOJHHE CMIHAaJE, LEHH CTON- M JIMMATHEIX IIPMKa30B,

// Wcrone3ysi ONpelleNleHHyl MOellb BXOola Ha OCLMIUISTOPax
#define CrossesAbove (a,b,c) (alc]>=blc] && a [c-1]<b [c-1])

#define CrossesBelow(a,b, c) (a[cl<blc] && a [c-1}>=b[c-1])
#define TurnsUp(a,c) (alcl>=alc-1] && a [c-1]<a[c-2])
#define TurnsDn(a,c) (alcl<alc-1] && a [c-1] >=a [c-2] )
signal=0;

switch (modeltype) {
case l: // MOmeNb NEepeKyNJIEeHHOCTH-MEePeNpONAHHOCTH
if (CrossesAbove (oscline, lowerband, cb))
signal = 1;
else if (CrossesBelow(oscline, upperband, cb))
signal = -1;
limprice = 0.5 * (hi [cb] + 1o [cb] ) ;
stpprice = cls [cb] +0.5 * signal * exitatr(cb] ;
break;
case 2: // MoHeNnb CUTHAIBHON J
if (CrossesAbove (oscline, si

signal = 1;

else if (CrossesBelow(oscline, sigline, cb))
signal = -1;

limprice = 0.5 * (hi [cb] + lo [cb]);

arpprice — <lafch] + 0.5 * =igral + exikcatz'ch]:

break;
case 3: // Monens AMBEDTEHLIMM
i = LowestBar(cls, len3, cb) ;
= LowestBar (oscline, len3, cb);
£(1i < cb && i > cb-6 && j > ch-len3+l && i-j > 4
&& TurnsUp (oscline, cb)) signal = 1;

i = Higt

j = HighestBar(oscline, len3, cb);

if(i < cb && 1 > cb-6 && j > cb-len3+l && i-j > 4
&s TurnsDn (oscline, cb)) signal =-1;

1

linmprice = 0.5 * (hi [ch] + lo[ch] ) ;
stpprice = cls[cb] + 0.5 * signal * exitatr[ch];
br eak;

default: nrerror(”Invalid nodel selected");

estBar (cls, len3, cb);

#undef CrossesAbove
ttundef OrossesBel ow
#undef Turnsup
#undef TurnsDn

/'l Bxomm B cmenxy, WCIONB3Ysl ONPEMNENIEHHB THUII NPUKa3a
if (ts.position() <= 0 && signal == 1) (
switch(ordertype) ( // BubupaeMm HyXHEI BUI [DUKa3a
<casc 1 te.buyopon(lT, neontracts): hreak;
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.position() >= 0 && signal 1) {
switch(ordertype) { // BHO6upaeM XeJaeMeil TUIl IPUKA3a
case 1: ts.sellopen('4’ , ncontracts); break;
case 2: ts.selllimit('5', limprice, ncontracts); break;
case 3: sells ('6", stpprice, ncontracts); break;
defaulk: nrerro nvalid sell order solectedw):

]

// CHMYJISITOp MCIIOJIb3YeT CTAHIAPTHYIO CTPAaTeruio BbIXoda
tmp = exitatricb];
ts.stdexitcls{'X', ptlim*tmp, mmstp*tmp, maxhold);
1 // obpabarbiBaeM clienylolMii IeHb
i

Jloruka Koza BecbMa HallOMUHAET MPOTrpamMMy, MCIIOJIb30BaHHYO LIS Tec-
TUPOBAHUS CKOMB3ALIMX cpenHux. CHayana KOMUPYeTCs Psil apaMeTpoB B
MECTHbIE MMePEeMEHHbIE Ul MPOCTOThI CChUIOK M CUMTBIBAHMS JaJbHEULINM
KOIOM. 3aTeM MPOBEPSIETCS] HAIMYME HETIPUTOIHBIX COYETAHUII MapaMeTpoB,
HanpumMep 11t MACD (osctype = 4) imHa KOPOTKOTO CKOJIb3SILLETO CpeIHe-
TO JOJXHA OBITh MEHBIIIE, YeM JUIMHHOTO, MHaue TecT OyIeT npomnyiiueH. B cie-
ZYIOLLIEM KPYITHOM OJIOKE osctype BbIOMPAET BUIL PACCUMTBIBAEMOTO OCLIMILISI-
Topa (1 — OBICTPBIIl CTOXaCTUYECKMiA, 2 — MEUICHHBIN CTOXaCTUYECKUi, 3 —
kinaccuueckuii RSI, 4 — kimaccuueckuit MACD). Ocuuiuisitop oscline 3ateM
paccyMThIBAaeTCS B BUIE Psia TAHHBIX WM BEKTOPA, T€HEPUPYIOTCS TOMOIHU-
TeJIbHbIE KPUBBIE, CBSI3aHHbBIE C HUM, HAallpUMep CUTHaJIbHAs IMHUS sigline uin
MeUIeHHas1 Bepeust ocLuisitopa. Bepxuuit (upperband) v HuxHMi {lowerband)
TIOPOry JIMOO PaCCUMUTBIBAIOTCS, JIMOO 3amatorcst. st cToXacTUYeCKOro OCLI-
JIATOpa MCTIONb3yloTes craHnaptHbie moporu 80 u 20, mis RSI — moporu Ha
ypoBHe 70 u 30. Xors MACD kak TakoBOi1 He UMEET [IOPOroB, IIOPOTH JUIsI HETO
YCTAHABJIMBAIOTCSI HA YPOBHE IUTIOC-MUHYC TIOJITOPA CTAHIAPTHBIX OTKJIOHE-
HUSL OT HyJIsl. 3aTeM HauMHaeTCsl IIpoliecc Mepedopa JaHHBIX, JIeHb 3a THEM.

B 1mkie nepebopa JaHHbIX MPEICTABISIOT HHTEPEC [Ba IIaBHBIX 0JI0Ka —
MePBblii TeHEPUPYET CUTHAJIBI TIOKYITKU U TIPOAAXHM, a TAKXKE LIEHbI U151 JIMMUT-
HOTO U CTON-TIIPUKAa30B, UCIMOJIb3yeMbIX BbIOpaHHOI Mozenblo. [Tapamerp
modeltype BbIOMpaeT MOENb: 1 — MOJIE/b NEPEKYIIEHHOCTH/TIePenpoaaHHO-
CTH, 2 — MOJIEJIb CUTHAJIBHO# JIMHUHU, 3 — MOJIeNb Ha pacxoxaeHuu. [1pu atom
MCHOJIB3YETCSl OIMH U3 BBILIENEPEUUCICHHBIX OCLIMIUISTOPOB, BbIOPAHHBII
napameTpoM osctype. TlocnenHuii 00K MPOM3BOAUT BXOI B PHIHOK COIIACHO
BBIOpAaHHOMY 3HaY€HMIO NTapaMeTpa ordertype: 1 — Ui BXo[a 110 LigHEe OTKPbI-
THsI, 2 — MO JIMMUTHOMY MpUKa3y, 3 — MO CTON-NPUKa3y. 3aTeM CUMYJISITOP
HCIIOJIb3YeT CTAHIAPTHYIO MOJIEJb BbIXOAA [UISl 3aKPbITUS CIEIOK.

TouHbIe JIOTUYECKUE OCHOBAHMUS ISl BXOAA OYIYT OOCYXIAaThCsl HUXE B
KOHTEKCTE MHIAMBUAYAIbHBIX TECTOB, YTO HE TPEOYET OT YMTaTessl IOHUMAHMsI
WK 00paLeHUs K KOLy.
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PE3YJIbTATbI TECTOB

ITpoBomMIOCH TECTUPOBAHUE TPEX OCLMJIIATOPHBIX MOJIENEH BXOAA: Ha OCHO-
BE TIOHSTUS MEPEKYIJIEHHOCTH,/TiepenpoaaHHocT (ocuuuisitopbl RSI 1 cro-
XaCTUYECKHUIA) , HA OCHOBE B3aMMOIEHCTBUS OCIIMJLISITOPA C CUTHAJIBHOM JIMHU-
eil (croxactuueckuii ocuusisitop 1 MACD) 1 Ha OCHOBE pacXoxIeHus (cra-
tuctuaeckuii octarop, RSI 1 MACD). Bee nnamByayanbHble KOMOMHALIAN
ObLIN UCCIeIOBaHBI C BXOAAMU IO LIeHE OTKPBITHSL, 110 JUMUTHOMY MTPUKAa3y U
mo cron-npukasy. CpaBHEHUE Pe3y/bTaTOB BCEX TPEX BUIOB BXOIOB MPUBE-
JIEHO HYXE B IaHHOI! IJ1aBe.

Tabn. 7-1 u 7-2 conepxar pe3yibTathl Kaxaoro u3 21 tectos. JlaHHbIe pac-
TIpeiesIeHbl 10 TOPryeMbIM (PMHAHCOBBIM MHCTPYMEHTaM, 110 MOJEJISIM, MOKa-
3aBILIUM NMPUOBUTL U YOBITOK B TIpesieiaX BEIOOPKH (Tabn. 7-1) u BHe mpenenos
BbIOOPKU (Tabn. 7-2). Ilepssiit cronberr (SYM) — 3T0 CUMBOJI paccMaTpuBae-
MOTO PbIHKA, TepBasi CTpoka — Homep TecTa. CTeneHb MPUObLILHOCTH U YObI-
TOYHOCTH PBIHKOB JUIsl KaX/I0/ MOJENM yKa3aHa CJIeIyIolnM 00pa3oM: OIUH
MmuHyc (-) o3Hadaer yObITOK B $2000 - 4000, 1Ba MUHYyca (——) — YOBITOK
6onee $4000; omun mmoc (+) o3HavaeT npubbLIL $1000 — 2000, ABa IUTIO-
ca (++) — mpu6bLTh Gonee $2000; mycTas srueiika o3HaYaeT IPUOEUTb A0 $ 1000
Wi yobIToK 10 $1999 co caenku.

TECTUPOBAHUE MOJEJIEA, OCHOBAHHbIX HA MOHATUU
NEPEKYMJIEHHOCTU/NEPENPOQAHHOCTUN

Bxompl reHepupoBavch, KOrna oCUMIISTOp TepeceKal BepXHUi Topor BHU3
WM HUXKHM# TIOPOT BBEPX. DTH MOJIEIH SIBJISIIOTCS] IPOTUBOTPEHIOBbIMU. Kor-
Jla OCLIWJUTSATOP YKa3bIBaeT Ha UMITYJIbC 1I€H, HaMpaBJIeHHbIN BHU3, TPOU3BO-
NIATCS TIOKYTIKA. B IpOTHBOMONIOXHOM cilydae Mpou3BOAUTCS Mpoaxka. B Tec-
Tax oT | 10 6 UCITOJIb30BAIMCH CTOXaCTUUECKU T ocMILISITOp U RSI, MOCKOIbKY
IUTSl HAX CYLIECTBYIOT CTaHIapPTHBIE MOPOTH, YACTO MPUMEHSIEMbIE BBIIICOTU-
CaHHBIM CITOCOOOM.

Tecmot 1—3. Cmoxacmuueckue modeau Ha OCHOBe NOHAMUsSL NepeKyn-
JNeHHocmu/nepenpodanHocmuy.  DTH TECTbl OLIEHWBAIOT PabOTy MOIETH C
BXOIIOM T10 1I€HE OTKPBITHS (TecT 1), TI0 TMMUTHOMY ITPHKa3y (TeCT 2) U 1o CTOTI-
npuka3sy (tect 3). Mcronb3oBan opurnHaibHbIi BeicTphiit %K 1o JIsiiny, mne-
puoa — ot 5 1o 25 ¢ marom 1. Hamrydime 3HaueHUsT Uit TecToB 1, 2 1 3 cocTa-
Buuin 25, 20 1 16 cooTBeTCTBEHHO. IS CTOXaCTUUYECKOTO OCLIMIIISTOPA TPaIn-
LIMOHHBIE TIOPOTOBBIE 3HaUeHUs1 cocTaisiior 20 (HikHee) U 80 (BepxHee). B
LIEJIOM 3TH MOJIEJIV HECJTH TsKeJTble YOBITKM KaK B TIpelie/iaX, TaK U BHE BHIOOP-
k¥ (Tabmn. 7-3). Kak v B MpeabIyImX TecTax, BXO/ 10 JMMUTHOMY TTPUKa3y ObUT
HaWIyqIIM (T.e. IMeJI MUHUMAJTbHBIN YOBITOK CO ceKM). [TporieHT MprobLTh-
HBIX cnenok (37% B mpenenax, 36% BHe NPEIeoB CAETKN) TaKXe ObLT MAKCH-
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Tabnuuya 7—if. 9ppekTBHOCTL B Npesenax BbIGOPKM no TECTaM U PbIHKaM

SYM_; 01] 02] 037 04] 06| 08| 07| 08] 09] 10] 11] 12] 13| 14} 16] 16[ 17] 18] 19] 20] 21

SP_ |- - - = + |- |t 7 -
YX_|- - [ - E O L - + 5
Us - |- |- - -0 - - R ! o G 44 1=
T8 |- |- = |- |= |= [« |« j= |= |o= |= |= - = |- [44 44
TY |— - =1 ol G O o S - |- 4 |aa
BP i- |- - = I S O 44
DM - - = |- + — + (4 a4
SF__ - + 1 -]+ - + - |+ Jada [aa
N7 . - fe R N e
e - f- =1 - 1- |- - - - - - i - |-
D |- - [-1-[- - T-FFF-FFFFFF=I-1
CL - e = o e - - - - |- ++ |+ [+t [+t [44 {44
HO - |- I- - - 4 |++ |+ 1++ [++ [44 |aa
e N A + 4 b+ [+ . n
- 1- |- ++ 1= - - - ++ |- ++ [++ Ta4 |44
- - ad = - |- - = ]- F = [+ a2
B - |- - i I |- - |- Jaa f-qaa
- - |- |- FF |- |- - - =1 |- FF |- - | [
- [+ = — - ]- 4 (44 Jaa
+ - . = [+t - - |- - - - - 44 144 |-

e - I = =T 1- 1 44 - | - =TT -
L - - T+ |- ++ |- |+ [|++ [++ |44 |4 {44
& - — - - [44 jaa [ {e [a Jew 4 Jag |-

I [ N N + 44 [+ [- |- [+ [44 J44
SM N — PR S = |- T+ 144 [4 - |44
O = = - = - )= &= = |« e |= e = |- [+ — - |-
o - - - = e == = [ fe= |- - q- |-
W - =T 1 1 q1- — |- |- - =] I -
KW -~ |- - | |- | + |- - - I-F |- |- |- |- —~
MW |- — - - = - |- - - 1 |- = 1= |- = |-
KC |- — [ ]- + - - + [+ 44 ¥ J44
cC - - =k -1 I -t 44 |-
IsB |- |- |- |- - |F F [ o O O T |- [F* [44 a4 |44
O - I1-1T1- [ [- - + fm |- |- |- Jas]- - B |-
CcT - - - - — |- |- . - — - — M+ — |+ 144 |+ [44
LB |- - |- N ++ . |- [- [= |- [- |— 144 |44 44

MaABHBIM TIPY MCTIOJIB30BAHMM 3TOTO BXO/A. BXOM Mo CTOM-NpuKasy mai mpo-
MEXYTOYHBIE Pe3yJIbTaThI, 10 LIEHE OTKPBITUS — Hamxyuiie. Toprosast cTpa-
Terust paboTaja JOCTaTOYHO TUIOXO B 00EMX BHIOOPKAX M Ha BCEX PhIHKaX. BHe
TIpe/IeIOB BEIOOPKM HEOGOIbIIIME MPUOBUTN ObLIN MOMYYeHBl HAa PHIHKE OpUTaH-
cKoro (hyHTa 1 arebCMHOBOTO COKa CO BCEMM BHIAMH BXOJIOB, a ITPU BXOJIE MO
CTOn-NpPHMKa3y — Ha PBIHKE Jieca, COeBBIX O0OOB M XMBBIX CBUHEM; OTMeyYa-
JIVCh €llle HEKOTOPBIe HEeYMOpsiIOYeHHbIE MeJIKUe TIPpUObUT. B oOIieM, sta
MOJIe]Tb TIPMHAJIEXKUT K YUCITY XYILUIMX U3 TECTUPOBABIINXCS.
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Tabauuya 7—2. Dgppexmusnocms ene npedenog 6bi0OPKU RO MECMam U PbIHKAM

[SYM | a1 02] 03, 04 05 06].07] 08] 09 10 1] 14 13 14 14 17 18 19 20] 21}
sp (- |— |- [—1_]- _ - - — — - |-
YX  |— |—= 1= |- - |- - - - — = 1_ (- |- ]- laa
us_ - . = -1-_1- |= - - - =1 - 4 |-
B = - |= [~ |= o t= | 1= = 1= [- [- |- faa]- Jaa]aa]- |-
™ - |- - = - JRNN O PR S S P A e 7 N
[BP_ 1+ [4+]aat- laa|— 4 14 jaal- |- 44— |- laa
DM 4 |- [- |- |- - 44|aalaa{aalaala_[aa]aa]-
s |- - |- - laa - 14 |- 44
oy = |- - = = M = 4424
cD - 4 441~ |- -4 4 - |- 44 - jaa
ED——-————-—-————++—————
[ S N S P S ) P - — - 1= |- — laalaala
HO - ] 4414 - =T- 1 |- laat laa
e - 1+ [ |44 4 4 14 taald |4 2404 |-
 so—= - faafaal |- - Jaal- = |- - jaal-
g = iy - a4]- - 44aataa(a4]24
= 1= [ laplaafe b [ - laafd laa] |- laalaal-
> NI P = = 0= b 14 laalaa aa]- I- -
4 | (- Jaa] 1- — |- - laal- 1- Jaal-_I- I
e CEE == 1=1-1=1 4 laalaalaatas
- |- laaf- |+ |- - 14 14 14 Jaal- - |. |- - - - 1=
'E:I + - 1= - 4 4 === =1 I- - =
g - - |-I- 4 44]aald Jaalaalaalaa
 sv—— = 1= [- |4 |4 [4 [aalaald |- |- |- |4 laa]| laalaa|-
o—= - - o laalaal {4 laa]. |- Jaa]-
RO aal+ |- |- J - - = 1-3_ |- 4 laa
o Y T I 7 e S L O S O S o e S e S
w - [. |- - -1-F - == 1-J=-1-1-14
ew_= [-_[¢ — Jaa]- - - - - = 44,
- |- - |-Ja [. -] - [« |- -+ |- = - {-
C - = |- laa 44144 lsataa|- - - 44l4aalaa
cc |- |- = 1= B a4 - -1l
SB__I- N - - 1= 1=1 - - =
Jo_ |+ [4 [4 {aalaaaa - 14 |4 jaald |aajaa]| [aal- aalaald
[ S O N P O B - - - 1-1-1a
1B_14 ++ 144 14+ §44 4414414 4 14 44 44

Tecmot 4—6. Modeau RSIna ocnose nonsamus nepexyniennocmu/nepe-
npodanrocmu. DTa MOJETb OLIEHNBAIACh C BXOIOM IO LIEHE OTKPHITHUS (TecT 4),
10 TIMMUTHOMY TIpMKa3y {TecT 5) u 1o cron-npukasy (tect 6). Paccuntsiascst
opurnHaibHbIi RSI o Buawbsmcy, neprog — ot 5 no 25 ¢ marom 1. Hammyu-
1Iee 3HaYeHMe AJIs1 BCeX TeCTOB COCTaBMIIO 25. Mcnonb30BaHbl TpagULIMOHHBIE
noporoBsie 3HayeHus: 30 (HukHee) u 70 (BepxHee). Momenb paGoTtana elie
XyXe, 4eM CTOXaCTHUYecKasi, MPOLEHT MPUOBbUIbHBIX CIEJIOK B OOLIEM CiTydae
Konebascs ot 26 no 37%. CpenHuii yobIToK B caenke nocturan $7000. O6uas
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MPUOBLTH ObLIA JTydIlle, yeM B TECTE CTOXaCTUUECKOTO OCHWIUISATOPA, U, TIOCKOJb-
Ky OBbUIO COBEpIIEHO MEHbILIE CIEJOK, XOTsI YOBITOK Ha CHEeJIKY ObLT OOJIbLe,
0011MiT YOBITOK OKa3ajicsi MeHbllle. MoJiesib He Halllla KaKoro-Jimbo «caaboro
MecTa®» PBIHKA, KOTOPOE MOXHO ObUIO ObI MCIIOJIB30BATh ISl OJIYYSHUs TIPU-
6butn. Jlyuire Bcero paboTasn BXOX MO JIMMUTHOMY IPHUKa3y, Mpoure — TpH-
MepHO OMHaKOBO. [1puOBLUTE MOTydYeHa Ha 3HAYUTETHHO OOJTBIIIEM KOJTMIECTBE
OT/E/bHBIX PHIHKOB, OCOOEHHO B TE€CTE 5, Ijie TIPU BXOJE 11O JTUMUTHOMY IPHU-
Ka3y NpUOBbUIBHBIMU ObUIM B TIpeeiax BHIOOPKM Ka3HaueiicKue OOJIUraluu,
30510TO, cepebpo, IUIaTUHA, CKOT, OBeC U Kode; BHE MPe/IesioB BBIOOPKU — 30-
JI0TO, cepebpo, IUIaThHa, CKOT U oBec. Kpome Toro, BHe MpeaesioB BEIOOPKU
MpUOBLIL yAatoch nmoayduts Ha peiikax NYFE, 6putaHckoro ¢yHrta, Masyra,
KYKYypy3bl, caxapa, anejbCMHOBOTO COKa U Jieca.

TecTbl Moaenel Ha OCHOBE CUrHaJIbHOW JINHUUN

B npuHLMIe, 3170 MOZIEIN, OCHOBaHHbIE Ha TTEPeCeUYeHUH LIEHbI U CKOJIB3SIIIIETO
CpeHero, ¢ TeM OTJIMYMEM, YTO LICHOBOM Psiji 3aMEHSITCsI 3HAYSHUSIMU OCLIAII-
Jiitopa. B TakoM citydae CKOJIb3siiiee CpeHee HA3bIBACTCS CUCHAAbHOU AUHU-
eii. Korna ocliiyuisiTop oryckaeTcst HUXe CUTHAIBHOW IMHUY, OTKPBIBAIOT KO-
POTKYIO MO3UIINIO, KOTIa MOAHUMAETCS BbILE, OTKPHIBAIOT IUTMHHYIO TTO3UIIUIO.
OCLWLISITOPbl UMEIOT MEHbIIIee 3ana3ablBaHNUe, YeM CKOJIb3SIIINE CPeIHUE, U
MEHee 3alllyMJIEHbI, YeM COOCTBEHHO LieHbI. [103TOMY IIpY MCTIOIB30BaHUY TaH-
HOW TOProBOii CCTEMBI MOXHO HaNEsIThCS Ha MOJTydeHUe 6ojiee CBOEBPEMEH-
HBIX U HalleXXHBbIX CUTHAJIOB. B Tectax 7-12 MCMOAB30BaHbI CTOXaCTUYECKUIA
ocumutsitop 1 MACD. MemieHHbiit %K 00bIYHO MMeeT CUIbHO BhIPAXKEHHOE
LIMKJIMYECKOE TIOBEICHUE, YTO JIeJIaeT ero MPUTOIHBIM ISl BXOJIOB Ha OCHOBE
curHasibHOM IMHUK. ['padhrik MACD 0OBIYHO CTPOUTCS C CUTHAIBHOM JIMHUEIH,
JIaxke Korma repecevyeHusi He paccMaTpUBAIOTCSI KaK KPUTEPHUIid BXOJa.

Tecmovt 7—9. Moodeau na ocHoge crmoxacmu4ecKo2o OCUUAIAMOpPa ¢ cuz-
HAAbHOU Aunueli. DTa MOIENb OLEHMBAIaCh C BXOIOM IO LIEHE OTKPBITHS
(tect 7), IO IMMUTHOMY ITpUKa3y (TecT 8) u 1o crorn-npukasy (tect 9). Paccuu-
THIBAJICS] OpUTMHATIBHBIN MemteHHblit %K 1o JIaiiHy, OCKOJIBKY B ITpeiBapu-
TeJIbHOM TecTupoBaHuM bricTpriii %K npuBomiI K M30BITOYHOMY YUCITY Clie-
JIOK, BBI3BaHHBIX BBICOKMM YPOBHEM Iiryma. CUrHajIbHast JIMHMS MTPEACTaBIIsIa
coboli mpocToe ckomb3silee cpenHee MemtenHoro %K c nepuonom 3 nus. [e-
puon ocumMyuisiTopa — oT 5 10 25 ¢ marom 1. Hawrydmive 3Ha4YeHUs 1Sl TECTOB
7, 8 n 9 cocraBuim 15, 14 1 11 cooTBeTCTBEeHHO. B 11€710M Moziesb Hecia TsoKe-
Jible YOBITKM B pacueTe Ha OfHY cAeIKy. BBumy O0JIbILIOro KoJauMuecTBa CAeNI0K
YOBITKM ObUIM aCTPOHOMMYECKMMM. Bxon mo iMMUTHOMY npukasy ObL1 Hau-
JIydIIMM (T.€. UMeJI MUHMMAJIbHBIN YOBITOK B CIEJIKE U MaKCMMAJIbHBII MpO-
LIEHT MPUOBUIBHBIX CIEJIOK). XyKe BCEro padboTall BXOJ 10 LIEHE OTKPHITHS. DTa
MOJIEJTb TTOJIOKUTEIbHO pearupyer Ha MCIOJIb30BaHUE CTOIM-TIPUKa3oB. Bos-
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MOXHO, 3TO CBSI3aHO C T€M, YTO OHU AEHCTBYIOT NOL0OHO (GUIBTPaM TPEHIOB:
ec/y 00HapyXeHO ABIDKEHHE MPOTUB TPEeH.a, TpexXae, YeM cpaboTaeT BXOI,
Pa3BOPOT PHIHKA JIOJKEH MOATBEPAUTHCSI. BXombl 1O cTOM-MpuKasy Takxe pa-
GoTay JIy4llle B CHCTEMax Ha TMepeceYeHNH CKOMb3SIIIMX cpeAHuX. B obmiem,
TOJILKO Ha JIBYX PbIHKaX ObLIa MoJyyeHa MpUObLIb B Mpeenax BBIOOPKH, BHE
TMIpeIeNIoB — HECKOJILKO MEJIKMX IIPUObLICH Ha IPYTUX PhIHKAX; Ha phIHKe Kode
ynanoch nomyuuts Gonee $2000 B crenke.

Tecmot 10—12. Modeau MACD na ocnoée cucHaivHoii aunuu. Dra MO-
JieJTb OLIEHUBAJIACh C BXOJIOM 110 LieHe OTKPbITUS (TecT 10), 110 IMMUTHOMY NPU-
kasy (rect 11) u nmo cron-npukasy (tect 12). PaccuuThbIBajiCsl KIacCUYECKUA
MACD c ucrnosib30BaHHeM 3KCITOHEHLIMATbHBIX CKOJIb3SIMX CpefHUX. [lepu-
Ol KOPOTKOTO CKOJIB3SIIIEr0 CPEMHETO MPOTOHSIICS OT 3 10 15 ¢ marom 2, mepu-
o[l JLTMHHOTO CKOJb3siiiero cpeaHero — ot 10 go 40 ¢ mwarom 5. Ckosb3siee
cpeziHee, ciyXallee CUTHAIbHON JMHUEH, UMeIo TpagulMOHHbIN hukcupo-
BaHHBbII1 Nepuoz, paBHblii 9. B o01ieM, 3T0T ocLmuIsTOp paboTa jiydiie, yem
KaKOIi-JIM00 M3 UCTIBITAHHBIX 10 CHX TOp. B mpenenax BBIOOPKY JTydLIUM ObLT
BXO[I 110 JJUMUTHOMY NpUKa3y, Xy[LUIUM — IO LeHEe OTKPbITUSl. BHe npenenos
BBIOOPKHM BXOIl 1O CTOI-MPUKa3y AaBaj MaKCUMaJbHbI (M3 TOMYyYEHHBIX 0
CHIX TIOp) MPOLEHT NPUOBUTBHBIX cATOK (40%) M MUHUMAJBHBIN CPEqHUIT yObI-
TOK B cliefike. B npezieniax BIOOPKHM TOJBKO PHIHOK Jieca IaBaJl OLLyTUMYIO ITPU-
ObLJIb TP BXOZIE 10 IMMUTHOMY Npukasy. [1pu BXoze 1o cron-npukasy B npe-
Jniesiax BBIOOPKHM ObUTY MPUOBLIbHBI TAKXKE PHIHKY KMBbBIX CBUHEH, CBUHOI Tpy-
IMHKY, Kode U caxapa. M3 HUX BHE NpesesioB BbIOGOPKU OCTAIUCh PUObLTb-
HBIMM JIEC, XKUBbIE CBUHbM, CBUHAs TPYIMHKA U Kode. MHOrME PbIHKU, YObI-
TOYHBIE B Ipe/iesax BbIOOPKH, iy NpUObLUIb BHE ee. [1ooXUTeIbHbIE pe3yJib-
TaThl MO MaKCUMAJIbHOMY KOJIMYECTBY PIHKOB OBbUIM TOJTYYEHBI MPU UCO/b-
30BaHMU BXOIA O CTOI-TIPUKA3Yy.

TECTbl MOAEJIEA, OCHOBAHHBbIX HA PACXOXXAEHUUN

Tectbl 13-21 paccMaTpUBaIOT pacXoXxaeHus rpaUMKOB eHsI M CTOXaCTUYeC-
koro ocumuisitopa, RSI u MACD. PacxoxneHue — 3T0 KOHLEMLMsI, UCTIONb-
3yeMasi TeXHUUeCKUMMU TPeiIepaMul ISl OTTMCaHUsI SIBJICHUS, JIETKO 3aMETHO-
ro Ha rpaduke, HO TPYIHO MOANAIOIIETOCS aITOPUTMUYECKOMY ONPEAeICHUI0
u aHaiusy. [Ipumepsl pacxoxaeHus: u300paxkeHbl Ha puc. 7-1. Pacxoxcoenue
MOSIBIISIETCS!, KOIa PhIHOK 00pa3yeT NpoBall, 6ojiee HU3KUI, YeM TPOBAJ WK
rapa rpoBajioB, 00pa30BaHHbIX B 3TO BPEMSsl OCLIIUISITOPOM, YKa3bIBasi, TAKUM
o6pa3oM, Ha MOKynkKy. CUrHal K Mpojaxe BOSHUKAET B MPOTHUBOIMOIOXKHOIA
cutyauuu. [TockosbKy hOpMbl BOJIH MOTYT ObITb CAMbIMU Pa3HbIMU, ONpee-
JIEHUE PACXOXIEHUIl — HeTpUBUMaIbHAsl 3a1aya. XOTS HAlll aITOPUTM YCTPO-
€H 2JIEMEHTApHO U JIajieK OT COBEPLIEHCTBA, MPY MCCIEN0BAHUY IPadUKOB OH
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JIaeT JOCTaTOYHO HANEXHbIE PE3yJIbTaThl, YTOOBI CYIUTh O KAYeCTBE OCHOBAH-
HBIX Ha PACXOXIECHUU CUCTEM.

Ml Gynem 00CyKIaTh TOJILKO CUTHAJIbI TOKYITKH, ITOCKOJIbKY CUTHAJIBI ITPO-
JTaX¥W TIPEJCTABIISIIOT COOOM MX TOUYHYIO TIPOTMBOIOIOXHOCTD. Jloruka anro-
pUTMa TaKoBa: B TeUeHUE 0003peBaEMOT0 NCTOPUIECKOro repuroaa {len3) Ha-
XOMSIT IHU C MMHUMAIbHBIM 3HAYEHHMEM B LIEHOBOM CEPUM U B 3HAUYEHUSIX OC-
HWUIATOPA. 3aTeM TPOBEPSIIOT PSill YCJIOBUIA: BO-TIEPBBIX, MUHUMYM LIEHOBOTO
psiia He 1OJDKEeH MPUXOAUTBCS Ha TEKYLIHiA JeHb (T.e. OJDKHO HaYaThCsl MOBbI-
IIEHKE) , HO MOMA/aTh B IPEIEJIbl MPOILIBIX LIECTH JHEH {T.e. 3TOT POBaJ 101~
JK€H ObITh OJIM30K K TeKyIIeMy MOMEHTY). MUHUMYM B LIEHOBOIi MoOC/Ien0Ba-
TEJIbHOCTU IOJDKEH UMETh MECTO He MEHee YeM Yepe3 UeThIpe JIHs B MOC/Ie0-
BaTeJIbHOCTU 3HAYEHUI OoCLMJUIATOpa (TIyOOouaifllvii MpoBal OCUMILISITOpa
TOJIKEH oTepexaTth ITyOoyaiiliunii mpoBa LeH). Ellie omHO yClIoBME COCTOUT B
TOM, YTOObI MUHMMAaJIbHOE 3HAUYEHUE OCLWLISITOpA HEe MPUXOIUIOCh Ha Tep-
BBIif IeHb B 0003peBacMOM Tepuoje (T.e. JOJKeH ObITh chOPMUPOBAH MUHU-
MyM). Jlydiiie, 4ToObl OCLUMILIATOP ObUT B CAMOM Havasie 0OpaTHOTO JBVKEHUS
(4TO OTpesessieT BTOPO MpoBal Kak CUTHaN K MoKymke). Eciu Bce ycinoBus
BBITIOJTHEHbBI, TO PACXOXIECHUE HAIMLIO U OTHAETCSI MPUKa3 Ha MOKynky. Ecmu
MpUKa3 Ha MOKYIKY He OTIaH, TO MOIOOHBIM Xe 00pa3oM MPOU3BOIUTCS TO-
MCK PacXOISIIMXCS TMKOB, U TIPU UX OOHAPYXEHUU U COOTBETCTBUU IMOI00-
HBIM KPUTEPUSAM OTIaeTCsl MPUKa3 Ha Mpoaaxy. Takas MeTommka JOCTaTOYHO
XOPOILIO HAXOIUT PACXOXAEHUsT Ha rpadukax. 3a UCKIIOYEHWEM BUIa BXOIOB,
€IMHCTBEHHOE pa3yinuue B Tectax ¢ 13 mo 21 — 3T0 UCTONb3yeMblil BUA OC-
LMJLISITOpA.

Tecmovr 13—15. Modeau pacxodxcoeHusa UeHbl U CMOXACMUYECKO20 OC-
yuaasamopa. Co CTaHIAPTHBIMU BXOIaMK uctionb3oBaicst beictprrit %K. Omn-
TUMM3ALUS COCTOSUIA B TIPOTOHKE TMEPUOJIA CTOXAaCTUUECKOTO OCLMILISTOpA OT
510 25 ¢ marom 1 1 0603peBaeMOro neproaa pacxoxaeHus ot 15 go 25 ¢ ma-
roM 5. Jlydive mapaMeTpbl ISl Tepruoa v JUTMHbI coctaBuiiu 20 1 15 11t BXxo-
1a 10 LIeHe OTKPBITHS, 24 1 15 1115 BXOJa MO IMMUTHOMY NpUKa3sy u 25 u 15 s
BXojia 1o cron-npukaszy. Kak B npenenax, Tak U BHe NpeneaoB BbIOOPKU (-
(eKTUBHOCTB 3TOI MozeM Oblia B UMC/IE XYIIIMX; B Mpeaesiax BEIOOPKU He-
CKOJIBKO JIy4llle paboTasl BXOJ 110 JIMMUTHOMY TPUKa3y, BHE NPEAESIOB — BXOL
110 cTom-npukasy. B npenenax BoIOGOPKY MPU UCIOJIb30BAHUM BCEX BUIIOB BXO-
JIOB IPUOBLTH ObLIA MOJTyYeHa Ha PhIHKAX HEATUJIMPOBAHHOTO OEH3MHA, COEBbIX
6000B 1 COEBOII MyKH; MPU BXOAE 1O JIUMUTHOMY TIPUKa3y TaKKe ObUTH TpHU-
OBUTbHBI PBIHKM 30JI0TA M CBUHOM TPYIMHKM. BHe mpenenio BHIOOPKY HE3TH-
JIMPOBAaHHBIN OEH3UH ObUI MPUOBUIBHBIM CO BCEMU BUIAaMU BXOIOB, COEBbIE
000bI — TpU BXOJAAX MO LIEHE OTKPBITUS U MO CTOM-Mpukasy. BHe npenenos
BBIOOPKM MPUOBLUTH Oblla TOJTyYeHa Ha GOJIbILEM KOJIMYECTBE PHIHKOB, IPUYEM
HaWIy4LIMX Pe3yJIbTaToB YAAJI0Ch JOCTUYb IIPU UCTIOIb30BAaHUU BXOZIA IO CTOI-
nipuka3y. Takoe siBjieH1e, HECCOMHEHHO, IT0Ka3bIBAET, YTO ONTUMMU3ALIMS HE OKa-
3bIBaJIa BIMSIHUS Ha PE3YJIbTAThl, & TAKXKE TO, YTO HA PhIHKAX B MOCJIETHUE TObI
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MIPOM3OLLIN U3MEHEHUS, TTOBBICUBLINE (P (HEKTUBHOCTD UCIIOIb30BAHUS T10-
TOOHBIX Mozeseil. DTO MOXET OBbITh OOBSICHEHO CHIDKEHMEM YKciia TPEHIOB U
0oJsiee HEPOBHBIM XapaKTEePOM TOPTOBJIM Ha MHOTHX PBIHKAX.

Tecmot 16—18. Modeau pacxoxcoenus yenwt u RSI. OrituMusanus CocTosi-
na B nporoHke nepuoaa RSI or 5 no 25 ¢ warom 1 1 o6o3peBaemoro nepuoaa
pacxoxaeHus ot 15 o 25 ¢ marom 5. B o61iem, pesyabratsl ObUTH II0XUMU. B
npezenax BHIOOPKM HauMeHee YOBITOYHBIM GBbIA BXOJ 10 CTOIN-TIPUKA3y, 33 HUM
cJieoBajl BXOJ MO JTUMUTHOMY TpuKasy. [Tockosnbky RSI — onuH u3 usmo6-
JIEHHBIX MHIMKATOPOB, UCIOJIb3yEMbIX ITPU IOMCKAX PACXOXACHHUS, TAKKE TU10-
XU€ Pe3yJbTaThl JOCTOHHBI 0COO0r0 BHMMaHUS. Ma3syT MpUHOCKII MPUObLIN
CO BCEMU BUIAMU BXOJIOB, HEATMJIMPOBAHHBII OEH3UH ObLT BeCbMa MPUObLICH
P BXOJIE IO LIEHE OTKPbITHS U O CTOI-NPUKA3Y, Chipasi HeTb — MpU BXOIE
10 JIMMUTHOMY TPUKa3y U IO CTON-TpHKasy. B npenenax BbIGOPKM cO BceMU
BXOJaMU ObLTM MPUOBUIBHBI COEBbIE GO0bI, C BXOIOM IO CTOIN-IIPUKA3y HEILIO-
X0 paboTany anejJbCMHOBBIN COK, KYKypy3a, COEBOE MAac/io U CBUHAs TPYIMH-
Ka. BHe mpenenoB BHIOOPKY PHIHOK HE(TEPOAYKTOB HE TPUHOCKI YCTONYM-
BbIX IIPUOBLIEH, a coeBble 600bI OCTABAIMUCH IPUOBLIBHBIMU CO BCEMU BUIAMU
BXOJIOB; arnejbCMHOBBII COK U COEBOE MACJI0 MO-IPEXHEMY TPUHOCUIN NIPU-
ObLIb MPU BXOZE O CTOM-TIPUKA3Y.

Tecmot 19—21. Moodeau pacxoxncdenus uenot u MACD. Ilepuon KOPOTKOTO
CKOJIb3SLIEI0 CPEAHEro MPOroHsUIcs OT 3 10 15 ¢ 1maroM 2; nepuos JIMHHOTO
ckomb3sero cpeqHero — ot 10 mo 40 ¢ mraroM 5; 0603peBaeMblii Iepruo pac-
xoxneHust — ot 15 1o 25 ¢ marom 5. MccienoBaiuch TOJBKO Te HAOOPHI Mapa-
METPOB, IJIe MePUO IVTMHHOTO CKOJIB3SILLET0 CPeIHEro ObLT 3HAYUTETbHO 0OJTb-
11e, YeM Mepuosi KOpoTKOro.

Hakoney-mo modeau, komopsie pabomarom, nPpUHOCA NONOHCUMENBHYIO
npubbLab u 6 npedenax, u exe npedenoes evibopiu! Ipu BXoe 1Mo HeHe OTKPbI-
TUSI TOPTOBJISt ObUIa MPUOBLUILHOM B 000MX 00pa3lax JaHHbIX. B mpenesnax Bbi-
OGOpKM cpeaHsist caeska mpuHocuiaa $1393, mpuObLIbHBIMY ObLTH 45% CHENoK, a
BEPOSITHOCTD CITYYaifHOCTU Pe3yJIbTaToB OblIa Beero 8,7% (mocie KOppeKiuu
99,9%). Y niiMHHbIE, ¥ KOPOTKHME MO3ULIMHU ObUTH MTPUOBLTbHBEIMU. HecMoTpst Ha
HU3KYIO CTaTUCTUYECKYIO JOCTOBEPHOCTDb B Ipe/eiaXx BHIOOPKU, BHE e Ipe-
NIEJIOB MPUOBLIN MPOAOJIKAIKMCE: € YYETOM MPOCKAIb3bIBAHUS U KOMUCCHOH-
HBIX CpeIHss PUOBLIb B cenke coctaBuia $140 rpu 38% npuObLIBHBIX Clie-
JIOK (TOJIBKO KOPOTKME MO3MLUH ObUTH PUOBUILHBI).

Bxon no aMMuUTHOMY NpUKa3y B Mpenenax BbIOOPKM paboTan HECKOJIbKO
XyXe, HO BHE ITpeNesioB BBIOOPKM — 3HAUMTEIbHO Jydniie. Ha puc. 7-2 n3obpa-
KeH rpaduK U3MEHEHUs Kanuraia Ui TeCTa ¢ BXOJOM I10 JUMUTHOMY IPUKa-
3y. B npenesax BIOOPKY CpeiHsist MPUOBLTB B CeIKe cocTaBmIa $1250 npu 47%
MPUOBUIBHBIX CEJIOK (MAKCMMAaJIbHOE U3 TOJYYEHHbIX 3HAUCHUI); MPUObLIb-
HBIMU ObUIM U JUIMHHBIC, X KOPOTKUE MO3ULIMHU, TIPUYEM BEPOSITHOCTD Clydaii-
HocTH npubbLieit coctaBuia 13,1% (mocne xoppekimu 99,9%). Be npenenos
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Pucynok 7-2. I'paduk u3MeHeHUs! KaluTaua JUisi Tecta pacXoxneHus neHsl 1 MACD co
BXOIOM MO JMMHUTHOMY MPUKa3y.

BBIOOPKHM MOJIe/b MpUHOCHIA B cpenHeM $985 B crenke, ObUia MPUOBUTLHOI B
44% cnenok, a BepOSTHOCTDb CIy4aitHOCTM TPMOBLIM COCTaBisiia Bcero 27,7%.

B nipenenax BbIOOPKM BXO[ IO CTOMN-MPUKA3y JaBajl MAKCUMAJIbHYIO CpPell-
HIOIO NMPUOBLIb B CAEJKE, HO BEJl K MUHUMAJIbHOMY KOJIMYECTBY CIEJIOK, U3 KO-
TOPBIX NPUObLIbHBIMU OBbUIH TOJILKO KOPOTKHME. BHE mpesiesioB BBIOOPKM cUC-
TeMa Teprielia CpeIHuil YObITOK pazmepoM B $589 B crenke, puyeM mpuoObLTb-
HBIMU OBbLIY TOJILKO KOPOTKME MO3MLMU. BHe 3aBUCMMOCTH OT B1/la BXOJIOB 3Ta
MOJIe/Ib COBEpLIala CPABHUTEIbHO HEMHOTO CIOENOK.

AHaIM3 OTHEbHBIX PHIHKOB (Tabi. 7-1 u 7-2) moaTBepXkaaeT MOTEHLUAT
3TUX Mozeeit. B npenenax BBIOOPKU G0JIbLE PHIHKOB IPUHOCKIIM NPUObLIb, B
0001x 00pa3Lax JaHHbIX M0 BCEM TPEM BUIAaM BXOJOB BbITOIHbI ObLIM PBIHKU
ChIpoit HeTU 1 Koe, MHOTHE PHIHKU ObUTM MTPUOBUIBHBIMU C IBYMSI BUIAMU
BXOJIOB (HANpuMep, MasyT, XXUBOU CKOT, COeBble O00bI, COeBasi MyKa U JIeC).

CYMMAPHbIA AHANU3

Tabn. 7-3 comepXuT pe3y/ibTaThl, pa30UThIC 1O BUIY MOIEIN, BHIOOPKE MaH-
HBIX U BUAy Bxoza. [locienHue aBa CTOIOLA M TIOCJIESIHNE IBE CTPOKU COZIEp-
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Tabauuya 7—3. Dpghexmuenocmov ocyurismopnvix moodeneii no Mooeasim, 6xo0am u
o6pasyam OaHHbIX

Mogens B npeaenax BeiGopkn BHe npepaenos BbiGopku CpepHee | Cpepgxee
Omxpbrivie Jiumvmibiia - Cron- Orkpbrivie Juvmmieia  Cron- B Bre
npukaa npukas npukas  npuka3 | npeaenax | npepenos

Mepexyn/ -10.2 -10.1 -10.1 -23.7 -23.7 -22.5 -10.1 -23.3
nepenpoa. -3672 -2228 -2586 -3130 -2504 -2650 -2828.7 | -2761.3
CTOXaCTU4ECKOro
Mepexyn/ -10.1 -9.9 -9.9 -21.1 -18.3 -21.1 -10.0 -20.2
nepenpoa. RSI -7073  -4093 -6878 -3537 -1978 -3824 -6014.7 | -3113.0
CurHansHas -10,3 -10.3 -10.2 -23,5 -23.3 -23.5 -10.3 -23.5
JIMHMS 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
nvms MACD -1808 -1210 -1476 -1259 -1434 -533 -1498.0 | -1075.3
Pacxoxpenve -10.1 -10.1 -9.8 -21.7 -21.2 -19.9 -10.0 -20.9
cToxact. -3245  -2443 -3008 -3259 -3182 -2179 -2898.7 | -2873.3
Pacxoxpaenue -9.8 -8.9 =71 -21.7 -18.8 -20.1 -8.6 -20.2
RSl -2278  -1529 -1309 -3065 -3400 -2935 -1705.3 | -3133.3
Pacxoxpaexne 26,3 12,5 27.2 22 19.5 -5.3 22.0 5.5
MACD 1393 1250 2062 140 985 -589 1568.3 178.7
Cpepsn roposas
npu6binb,% -4.9 -6.6 -4.0 -18.8 -15.2 -18.7 -5.2 -17.6
Cpeppsia npuG.
B caenke, $ 2762.7 -1723.7 -2174.4 |-2347.7 -1834.7 -2096.9 -2220.3 | -2093.1

Kar cpeaHue 3HayeHus. KoloHKu cripaBa — ycpeTHeHuUs1 st BCeX BUIOB BXO-
noB. CTpOKM BHM3Y — YCPETHEHUS I BCEX BUIOB MOJIEICA.

Haunyyive pe3ynbraThl B 00eMX BbIOOPKAX TAHHBIX MOIYYEHBI UTSI MOJIe-
JI1 Ha pacxoxaeHu 1eHsl 1 MACD. Bxon 1o IMMUTHOMY MpuKasy AaeT Hau-
JIy4lIne pe3y/bTaThl, KaK B MpejesiaX, Tak U BHE MPEaesOB BbIOOPKHU: JIOXOM-
HOCTh B TIPOLIEHTAX TOMOBBIX — 12,5% W cpemHsist MprObLTh B creiike — $1250
B Mpezenax BbIOOPKU. [laHHBIE MTOKa3aTeln BHE MPENEIOB BHIOOPKU paBHbI
19,5% u $985 coorBercTBeHHO. Takue MoKasatey KapaUHAIBHO OTIMYAIOTCS
OT MPOYUX MOJEJICH.

Hawuxynweit (npy ycpeqHeHUM pe3ybTaToOB MO BUAAM MPUKA30B) OKa3bl-
BaeTCs1 MOIIENTb HA OCHOBE TepeKyIIeHHOCTH/TiepenponanHocTu RSI, ocobeH-
HO T10 TIOKA3aTeNi0 CPEIHEro yobiTKa B caenke. Takke cpefu XyAlux ObUT
MOJIEU PACXOXKIEHUS LEHbl M CTOXaCTUYECKOTO OCLIMILISTOpA, MEPeKyIUIeH-
HOCTH/TIEPETIPOJAHHOCTU Ha OCHOBE CTOXaCTMYECKOTO OCLIMJUISITOpA U pac-
XoxaeHust eHbl 1 RSL
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[pu cpaBHEHUM MeXIy COOOI BUIOB BXONOB (IIPU YCPEIHEHUU TIO MOJIe-
JISIM) JTy41Ie BCEro MPOSIBMII ce0s BXOJ TI0 IMMUTHOMY TIPUKa3y M XyXe BCero
BXO[I 11O 1LIEHE OTKPBITHS.

SAKJTIO4EHUE

Bxon no nMMuTHOMY NpuKa3dy 0ObIYHO paboTaeT JIydile BCero MpU MCMONb30-
BaHUM MOJENeil Ha OCHOBE NMPOOOEB M CKOMB3SILIMX CpeHUX. Bo3MoXHO, 310
CBSI3aHO C TE€M, YTO OH MUHMMU3UPYET TpaH3aKLMOHHBIE pacXonsl. Bxon mo
CTON-TIPMKA3y TakKe MHOTAA MOBbIIaeT 3(pGeKTUBHOCTD, YTO 3aBUCHT OT €TO
B3aMMOJIEHUCTBUS C MOJIEbIO BXOAA. [I/si HEKOTOPBIX OCLMJUTSITOPHBIX CUCTEM,
Hanpumep Uit TpUObLUIbHON cucteMbl HA MACD, npearnoyTutesieH BXoA 10
CTOI-TIPUKA3y, TaK KaK 3TOT TUII MPUKa3a sBJsieTcs: GUIBTPOM TPEHIOB.

Cyl1ecTByeT B3aMMOZEHCTBIE MEXIy OMpeaeeHHBIMI OCLMUITOpAaMU 1
MozensiMu. Mojienn Ha pacXoxXIeHU M, Harpumep, xopoto padoranu ¢ MACD,
Ho otBpatuTesbHO ¢ RSI. Takue pe3ynbraThl MOKA3bIBAIOT, YTO CIIEIYET TECTU-
poBaTh Bce COYETAHMSI MOETM U MHAMKATOPA, TTOCKOJIBbKY BO3MOXHbBI KOMOU-
Haimu, paboTatorire ropa3no 3(pheKTUBHEE APYTHX.

HYTO Mbl Y3HANN?

= JInst TOJTydeHUs] HaWIyqIIMX Pe3yJbTaToB TPeOYeTCsl MPUMEHSITh
BXOJI 110 JJMMUTHOMY NpHKa3y. Brpodyem, cliemyer Takke MpoTec-
THPOBATh BApMAHT CO CTOT-IIPMKAa30M, MTOCKOJIbKY MHOTIA OH pa-
OoTaeT Jy4iiie.

+  [Ipu TeCTUPOBAHUYU MOJIENIEHA, Te MPUMEHUMBI Pa3INYHbIEe MHI-
KaTopbl, CIeAyeT MPOBEPUTH HECKOJIBKO MHANKATOPOB B MIOMCKAX
OINTUMAITLHOTO.

« [lpITaiiTech aarOpUTMU3MPOBATH UIEH, OOBIYHO MCIIOIb3yeMbIE
CYOBEKTMBHO M OeccucteMHO. MHOIma 5T0 MOXeET OBbITh Ype3Bbl-
YaitHO CJIOXHBIM, MOTPEOYET PUMEHEHHUST METOIOB HEYETKOI JIo-
TMKW WM HEUPOHHBIX CETEM, a TaKKe IPYTUX CelnaIn3upoBaH-
HBIX METOIOB.
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FJIABA 8

CesoOHHOCTSH

IMpencraBbTe cebe, uto 3aBTpa — 7 MtoHs 1997 1. M nepen BaMu CTOUT BOTIPOC:
ToproBaTh Wi Het? Eciu Bl Oymere TOproBaTh, TO BXOIUTH HAIO OyIeT 1O
OTKPBITUIO M BBIXOAMTH 110 3aKPBITHIO. BaM Tak:ke HE0OXOIMMO PEeIINTh, Kak
BOMTH B pbIHOK. OTKPBITH AJTMHHYIO WM KOPOTKYIO no3uiinio? B kauecTse ya-
CTH TIpollecca MPUHSTUS pellieHusT Bol vccienyete moBeeHNe PhIHKA B KaX-
Ioe 7 WIOHST 32 HECKOJIBKO TTOCIIeIHMX JieT (Harpumep, 3a 10). Bol 3aHocute B
TabIUILy CIIemyloNre TaHHbIe: KOJTMYECTBO AHEH ¢ AaToi 7 MIOHS, KOTIa Mpo-
BOJIUJTUCH TOPTU, CPeHEe U3MEHEHHUE LIEHbI C OTKPBITUSI 10 3aKPBITUST U MPO-
IIEHT BPEMEHMU, KOTJIa PHIHOK IMOTHUMAJICS WK Tiafait. [Tpeamonoxum, 3a moc-
sierHue 107eT 6pUTo 8 CIydaeB, KOTIa PHIHOK ObLT OTKPBIT U MTPOBOAMINCH TOP-
. VI3 3TuX ciydaeB, IOMyCTUM, PHIHOK 3aKPBUICS BbIe OTKPBITHSI 6 pa3 (75%),
U cpeHee M3MEeHEeHUe LieHbl paBHsuioch 2,50 (mpaBaononobHast uudpa s
S&P 500). Ha ocHoBe 3T0ii MH(MOpPMaLIMK Bbl pa3MelllaeTe TOProBblil MpuKas
Ha TTOKYITKY 3aBTpa 110 OTKPBITUIO W BBIXOJI ITO 3aKPBITUIO. 3aBTPalTHUM Bede-
POM BBI MIOBTOPSIETE POLIEAYPY [UTS 8 MIOHSI, Ha CIIEAYIOLIMI Beuep st 9 MIOHST
u T.1. 910 ofHa U3 ¢opM ce30HHOI Toprosiu. Caenaere a1 Bol TakuMm obpa-
30M Baiiry Toprosito npuGbuibHOI? Byner iy Baiia TOproeiisi XoTb HEMHOTO
Jiydnie ciydaiiHon? Bot BOIpOCkI, KOTOpbIe BO3HUKAIOT TIPU OOCYXKICHUH Ce-
30HHOI TOPTOBJIM M Ha KOTOPBIE 3Ta IJIaBa MbITAETCS] OTBETUTD.

YTO TAKOE CE30OHHOCTb?

TepMUH «Ce30HHOCMbY WCITOJIBb3YETCsI TPeiepaMu Mmo-pasHomy. Hekotopbie
paccMaTpUBAIOT CE30HHOCTD KaK SIBJIEHUE, CTPOTO CBSI3AHHOE C YETBIPHbMSI Bpe-
MEHaMU Tojia; HalpuMep, yBeJIMUeHUe CIpoca Ha MasyT [UIsi CUCTEM OTOILIE-
HUsI 3MMOIA ¥ Ha GEH3WH JIeTOM. JIpyTHe J0IycKatoT 6oJiee IMPOKYIO TPAKTOB-
Ky, KOTOpasl y4UTHIBAET MTOTOIHbIE YCIIOBHSI U TIPEIBHIOOPHBIE CUTYALIU.
Tomamu MHOTOYMCIICHHBIE CTaThi B HAYYHBIX XypHaIax 1eMOHCTPUPOBa-
JIM, YTO aKIMW HamboJiee GBICTPO PACTYT B MEPBBIX YMCITaX KAXIOTO MecsIia.
TpeanpuHUMaTuch 06CYyXIeHNsT TaK Ha3biBaeMoro «3ddekra sHBapsi», co-
TJIACHO KOTOPOMY aKIIMU MMEIOT TEeHASHLIMIO K POCTy B siHBape. ['aHHyma

FNABA 8 CE30HHOCTb

(Hannula, 1991) ucnosnab3oBall ce30HHbBIE LIMKIIbI B CBOEI COOCTBEHHOM TOProB-
JIe, TIpeocTaBiisisa B KauecTBe nmpumMepa rpaduk tens! akuuii EXABYTE c or-
MEUYEHHBIMU CUJIBHBIMU CE30HHBIMU TTPOSIBIICHUSIMU. OH Tak:Ke 00CYKIa py-
roe sIBJIeHNe, MHOTIa Ha0JIo1aeMoe B CBSI3M ¢ CE30HHBIMU MOZIENISIMU, TIPU KO-
TOPOM MaKCHUMYyMbl I MUHUMYMbI MEHSIIOTCSI MECTaMU. DTy KapTUHY MbI TaK-
ke HaOJIIoa, ¥ OHAa, BO3MOXHO, MOXET 3acIyXMBaTh McciaenoBaHus. [py-
rve haKkTOpbl, KOTOPBIE BIUSIOT Ha Pa3IMIHbIe PHIHKU, BO3HUKAIOT B OIpeIe-
JIEHHBIE KaJIeHIapHbIe AaThl U, CJIEA0BATEIbHO, JOJKHBI BBI3BIBATH CE30HHBIE
addexrel. Hanpumep, 3amorHeHNe HAJIOTOBBIX ISKJIApallii ITOBTOPSIETCSI U3
rona B ToJl B OJJHO M TO Xe BpeMsl. JlereHnapHslii Tpelinep ['aHH SBHO yYUTHIBaIX
€3KeTOIHO TIOBTOPSTIONIMECs] OCOOEHHOCTHU B CBOEi TOprosie. B Kypce momarii-
Hero o0y4yeHus1 1o TipobsieMam ce3oHHocTH bepHcteitn (Bernstein, 1995) co-
BETyeT OTKPbIBAThH IMO3ULIUN MPU JOCTHKEHUU CYLIECTBEHHBIX MUHHMYMOB
1 MaKCMMYMOB, a TaKXe B cJIydae, KOria MMeeT MECTO CYIIECTBEHHOE JIBUXe-
HUe 1IeHbI B TeYCHHE Psifia JIeT. DTOT MOAX0l, Kak v nonxon [aHHYIIbI, MOXeT
TIPYBECTH K BKJIIOYEHUIO B PACCMOTPEHME CENIOK, TPOIOKUTEIBHOCTBIO OT
HECKOJIbKVX HeJleJTb IO HECKOJIbKUX MECSIIIeB.

B 1990 r. MbI TepBbIMU orTyOrKoBaiu Juaepammy Kasendaprvix Dghgex -
moe — Habop TabauLL ¥ rpaduK, KOTOPbIE MMOKA3bIBAIOT CBSI3b NOBEACHUS UH-
nekca S&Pc Texymieit KaeHaapHoii gaToil. JlmarpamMmma rmokasbeiBaeT OOIIUiA
BOCXOJSIIIIUI TPEH/I C STHBApPsI 10 CEHTSIOPb, a 3aTeM MeUIeHHOe TaaeHue 10
24 okTsIOpsi. 3aTeM PBIHOK, KaK MPaBUIIO, JOCTUTAET CBOETO JHA, MOCIE Yero
Pe3Ko pacTeT 10 KoHLA roxa. IIpu 6Gojiee AeTaIbHOM PAaCCMOTPEHHMH BHIHO,
YTO Pe3KUIi POCT IIEH CIydaeTcsl Ha TPOTSIKeHU U OOJIbIIIeH YacTh STHBapSI, Tep-
BOI1 TIOJIOBUHBI anpesist ¥ NMepBoii MOJ0BUHBI Uiosis. [Tuk nocturaercst 8 okrs16-
ps1, TIOCJIe Yero CliefyeT pe3Koe MaaeHue BIUIOTh 10 MUHUMyMa 24 OKTSOpS.
ITpu noaroroBke TaOIUL ¥ AMArPaMM VISl 3TOI MyOJIMKALMU BCe SKCTPEMallb-
HbIe U3MEHEHUSI LIeH ObUIM OrpaHMYeHbl Ha ypoBHE 2% Ul mpefoTBpalie-
HUST MX YPe3MEPHOTro BIMSIHUS Ha pe3ysibrathl. ClienoBaTe/IbHO, CE30HHOE M0~
HUXEHUeE IIeH B OKTSIOpE U IpYTHe YIIOMSTHYTHIC SIBJICHUST HE MOTYT OOBSICHSITHCS
OIVMHOYHBIMU COOBITUSIMU OTpENeSICHHBIX JIET, HanpuMep KpuzucoM 1987 r.
HekoTtopble naThl OTIMYAIOTCS YPE3BBIUAHO CTAOWIBHO TOBTOPSIOIIMMUCS
LEHOBBIMM MozieisiMu. Harmpumep, eciiv BXOZ B PbIHOK OCYILIECTBIISUICS T10 3a-
KPBITHIO 14 amipesisi, a BBIXOA — JHEM Mo33ke, B Oosee ueM 90% ciiydaeB MOXHO
ObLIO MOJY4YUTb ONPEAEICHHYIO MTPUObUTL. BXO 6 Mast ¢ BHIXOIOM Ha IeHb 1103~
Ke 1aBajl B pe3yybrare npuobLib B 100% ciydaes, Kak ¥ Bxon 13 uionst ¢ mpo-
naxeil Ha creyroluii ieHb. PoiHoK nanan B 90% ciydaes ¢ 18 o 19 okTsiopsi 1
B 89% ciydaeB ¢ 16 1o 17 okTsiGpst. Xotsi Kpusuc 1987 r. mpuBes1 K 3HAYUTENb-
HO 6GOJIbILIEMY, YeM OOBbIYHO, MAaJeHUIO LIeH, HaJTMYKe Crajia HAa MOMEHT KPU3H-
ca COBCeM He ObUIO HeOXMIaHHBIM. YTOOBI MOMBITATHCS! YJIOBUTH BBICOKYIO
BEPOSITHOCTb KPaTKOBPEMEHHBIX IBUXEHUII PbIHKA, MOXKHO MCITOJIb30BaTh
Luaepammy Kasendaphwix Dpgexmog IUist OTKPHITUS TIO3ULIMIA TIPOIOJDKUATEb-
HOCTBIO B OIWH WK ABa AHs. Hanpumep, Takast MeTonos10rust Moria 6bl ooy-
JINTh Tpeiiepa OTKPHITH KOPOTKYIO TO3ULINIO 16 OKTSIOPST M BBIATH M3 PhIHKA
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19 oxT40psi, MOJTYYMB KOJIOCCATIbHYIO NMPUOBLIL Ha 00Basie pbiHKa 1987 r. [lan-
HbIe, TIPEICTaBICHHbIE B 3TOM MyOJIMKALMU, MOIIM Obl TAaKXe TIOMOYb COXpa-
HSITb TO3ULIMU B TEUEHUE NEPHO/I0B 3HAUUTEIIbHBIX MOIEMOB U CIIAJIOB.

Buiau U IPYTUE UCCIIEI0BAHMS, YKa3bIBAIOIIME HA HATMYKE SIPKO BbIPAXEH-
HBIX CE30HHBIX 3((HEKTOB Ha PbIHKE, KOTOPBIE MOTYT ObITb MCIIOIb30BaHbI IS
npuobLUIbHO# Toproeiau. [1poBeaeHHbIe HaMu uccnenoBanus (Katz, McCormick,
anpenb 1997) nokasanu, 4To KpaTKOBPEMEHHOE CE30HHOE MOBEIEHUE MOXET
OBITb CMOJIIB30BAHO 1t TOproBiu uHaekcoM S&P 500. Cucrema ucmnosb3oBa-
Jla TiepeceyeHre ObICTPBIX CKOJB3SILIMX CPEIHMX, KOTOPblE BBIYMCIISIUCH Ha
OCHOBE LICHOBBIX IPOTHO30B, MPOBEACHHBIX C MOMOILBIO CE30HHOI METO0JIO-
ruu. B cBS3M ¢ TeM, YTO OXuIaeMble LEHbl MOTYT BBIYUCIATHCS, MO KpaitHeit
Mepe, Ha roi Brepel, 3anas3ablBaHKe MEePeceueHus] CKONb3SIIETO CPEIHETO
JIETKO KOMITEHCUPOBAJIOCh CMEILEHHUEM, YTO JAJI0 CUCTEME BO3MOXKHOCTD I1PO-
U3BOUTH CHEJIKU Ha MEPeCceYeHUsIX, MPOUCXOISIIIMX YePE3 HECKOIbKO JHE
niocsie akta. Coesku, BBITIONHSIEMbIe CUCTEMOM, OOBIYHO UISITCS 7 — 8 THEei —
BEChbMa KpPaTKOCPOUYHast MOJIEJb Ce30HHOM Topropiu. Cucrema okaszanach pu-
ObUIBHOI: OHa 3apaboTaia $329 900 Ha S&P 500 ¢ 3 ssHBapst 1986 1. 1o 8 HOSIOPst
1996 r. TecT He y4MTBIBaJ 3aTPAThl HA OCYIIECTBICHUE CIEJIOK, HO, €CIIU Bbl-
4ecTh 00IIe KoOMUCCHOHHbIE ($15) 1 3aTparhl Ha MpocKajib3bBaHue (Mo $75
Ha CJIEJIKY), BCE PaBHO TOJTydeHHast pUObLIbL cocTaBuT $298 310 (MOHMXKEHUE
okoiio 10%). doxox 3a Bech mepuop — 732%. Eciu MpeAnonoxuTh, 4To Top-
TOBJISL OCYLLECTBISIACH (PMKCUPOBAHHBIM KOJIMYECTBOM KOHTPAKTOB, 3TO JAET
B cpeiHeM Gosiee 70% TOIOBBIX NP YCJIOBUM OTCYTCTBUSI PEUHBECTHPOBAHYSI
npubbUM. bbuta ocymectsiaeHa 351 cnenka, 60% KOTOPBIX ObLIN BHIMTPBILIHBI-
MU. TIprOBUIBHBIMU ObLIM KaK JUIMHHBIE, TaK U KOPOTKUE Mo3uLuu. CpenHss
crenka nprHocuia $939 — HerIoxo Vst MPOCTOi Ce30HHO-OPUEHTUPOBAHHOM
TOproBoii cuctembl. [1010OHBIE OTKPBITHS TTO3BOJISIIOT MPEANONOXKUTD HATU-
YKe Ha PIHKE CUJIbHBIX CE30HHBIX TEHICHIMIA, KOTOPHIMU MOTYT BOCHOJIb30-
BaTbCs Tpeinepbl. Takum obGpa3oM, MccieoBaHUsI B 3TOi 00J1acTH BIOJNHE
OTpaBIAHBI.

J11s HAlIMX TEKYIIUX 1eJieil Ce30HHOCTh OIpPeaessieTcs] KaK LIMKIMYECKHii
WM TIOBTOpSIIOIIMiiCS PEHOMEH, XECTKO NMPUBSI3aHHbIN K KaJleHaaplo. DToT
TEPMUH UCTIOJIb3YETCsl B LIMPOKOM CMBbICIIE il 0003HAYEHUSI 0COOEHHOCTEN
MOBEJIEHUSI PbIHKA, PUBSI3aHHBIX K BDEMEHU ToJIa WJIM K KOHKPETHBIM JlaTaM,
BKJIIOYas TOIOBILMHBI KPUTHYECKUX COObITHIA (Hampumep, ooBan 16 okTsa0ps
1987 1.). Kopoue roBopsi, C€30HHOCTb ONpe/eieHa KaK KaJleHIapHO-3aBUCH-
Mblii HUKJIMYecKuil eHoMeH. [1pu 3TOM 04eBUIHO, UTO, XOTSI BCE CE30HHBIE
MIPOSIBICHUS SIBJISIIOTCS] LMKJIMYECKMMU, HE BCE LIMKJIBI SIBJISIOTCS CE30HHBIMMU.

POPMUPOBAHME CE3OHHbIX BXOAOB

Cyl1ecTByeT 60JIbLIOE KOJTMYECTBO CIIOCOOOB OMpeieieHUs: BpeMEHU BXOIa ¢
UCIOJIb30BaHUEM CE30HHBIX PUTMOB. [IpoaHanu3upyeM 1Ba OCHOBHBIX MOI-
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XOJIa: VIMITYJIbC LIEHBI M TiepecedeHue. Ui BBIYMCIICHUST MMITYJIbCa 1IEHBI TOJI-
CUMTBIBACTCSI PSAN LICHOBBIX M3MEHEHUWIl M WCIONB3YETCS UeHMPUpo8anHoe
cenaxcuganue (CTIAKMUBAHNE, KOTOPOE HE BHOCHT HUKAKUX 381 PXKEK VJTU CIIBH-
roB ¢asbl; B JaHHOM ClIyyae MCIIOJIb3YeTcsl LIEHTPUPOBAHHOE TPEYTrOIbHOE
cKosb3siee cpeaHee). Kaxnoe usMeHeHue (WM pa3HULIA) B sy LIEHOBBIX
U3MEHEHUI HOpMUPYETCS U IeTTUTCs Ha S0-HEBHbII CPeHUI UCTUHHBIN 1a-
na3oH. Jisi KaXkIoro TOProBOro JHsI ONpeensieTcsl KaleHnapHast aata. [Ipu-
Mepbl OIMHAKOBBIX KAJICHAAPHbIX AT UIIYTCS B TPOLLTOM. JUJIsl KaXI0ro Tako-
IO MOMEHTA PAacCMATPUBAETCSI LICHOBOI MMITYJIbC, BETMYMHA KOTOPOTO yCpe-
HSIETCSI VTS KaXOM KaJleHAApHOU JaThl. YCpeIHEHHbIN UMITYJIbC MOMEIIAETCs
B PSIJL CE30HHBIX UMITYJIbCOB JUISI TEKYILEH NaThl. PA0 Ce30HHbIX UMNYAbCO8 OIl-
peensieT 0XKUIaeMyto0 CKOPOCTh M3MEHEHUS 1IeH B 3aJaHHbIi MOMEHT BpeMe-

' H1. OCHOBaHUEM JIJIsI 3TOTO CJIYKUT UCTOPUA NABUXKEHUA IIeH B yKaSaHHbIﬁ JI€Hb

B pa3Hble rofibl. 3HaUeHNE CE30HHOTO MMITYJIbCA [Tl HEKOTOPOIi KaJleHIapHOM
NIaThl OTIPEIEISIETCS TOIBKO COOBITUSIMU OHOJNETHEN MM OOJbIIEH TaBHOCTH.
Bor nouemy BO3MOXXHO MCITIOJIb30BaHUE IEHTPUPOBAHHOTO CKOJIB3SIIIETO CPef-
HETO U APYTHMX METOIVK, 3alISIBIBAIOIINX BIIEPe BO BPEMEHU OTHOCUTEIBHO
paccMaTpuBaeMoro nHsl. Koraa ce3oHHbII MMITY/IbC TepeceKaeT CBEpXy He-
KU TIOJIOKUTEITBHBIN TIOPOT, TPOMCXOIUT MOKYyIKa. Korma umryise mepece-
KaeT CHMU3Y HEKUI OTPULATEIbHBII MOpOr, MPOUCXOMUT Mpoaaxa. [Tokynka
WM TIPOfiaxka MOTYT OCYIIECTBIISATHCS TI0 OTHOMY M3 TPEX CTaHIAPTHBIX MPH-
Ka30B: [0 OTKPBITUIO, IAMUTHOMY MIPUKA3y WM CTOI-TIPUKa3y. Bxomsl Moryt
TakXe OBbITh MOJYYEHBI ITYyTeM BBIYMCICHUST LIEHOBBIX Pa3iMYUil, UX HOPMHU-
POBKH, TPUMEHEHMST MPOLIELy Pl HHTETPUPOBAHMST WM CyMMHPOBAHUS PSITOB
(U151 TIOMyYeHWsI BADUAHTA TICEBIOLIEHOBBIX PSIIOB, OCHOBAHHBIX Ha BCEX MMe-
IOLIMXCST IPUMepax KXol KaJleHIAapHOi JaTbl) ¥ MOCIEAYIONIEro UCIIONb30-
BaHMUST MOJIEJIM TIEPECEUCHHUS CKOMB3SIIIMX cpeqHuX. [10CKOIbKy 3HaUeHUE ce-
30HHOTO MIMITYJIbCA JUTSl KAXI0M KAICHIAPHON AATEI B PSITY OTIPEIEISIETCSI TOMb-
KO TIO TOPTOBBIM [THSIM, OTHOCSIIMMCSI K TIPEIBIIyIIeMy WK Gojiee OTIaleH-
HBIM TOJaM, 3aAePXKa CHCTEeMbl MEPECEUCHUsT CKOMB3SIINX CPEAHUX MOXET

. OBITH KOMIIEHCHUpOBaHa HpOCTOﬁ SKCTpaHOJISIHI/ICfI Ha HECKOJIBKO THEN BIiEped.

O06a onuMcaHHBIX BBIILIE METONA 110 TIPUPOIE adanmugHsl, T.e. He TPEOYIOT
TOYHOU MH(MOPMaLMK O 1aTe pa3MeLIeHUs Opepa Ha MPOAAXKY WU MOKYTIKY.
AJanTUBHBIE CBOWCTBA BBIILEYNOMSHYTBIX METONOB BaXXHbI, MMOCKOJIBKY pa3-
HbIE PHIHKM [10-Pa3HOMY PEarupyioT Ha CE30HHbIE BIUSHYSL, YTO MOHSITHO JIO-
TMYECKM U TIOATBEPXKAAETCS MPEABIIYLIMMU MCCIEI0BaHUSAMU.

B 3TOM HCCIEN0BaHUM TaKXKe TECTUPOBAIUCH HECKOIBKO MPaBUJI, UCTIOJb-
3YIOLLMX MTOATBEPXIEHUS U MHBEPCUM JUISl TOMCKA BapUAHTOB, PabOTAOLIMX
JIydilie OCHOBHO# Monenu. [loomeepaicoerue 03HAYAET, UTO JUISI TIOMAEPXKKY Te-
HEPUPYEMOTO MOJIEJIBIO CUTHAIA MCTIOJIb3YIOTCS JOTONHUTENbHBIE JaHHbIe. Ha-
MpUMep, MpeicTaBbTe, YTO MOIEIb TeHEPUPYET CUTHAJ Ha TOKYIIKY JUIs JaH-
HOTO TOproBoro AHs. Ecu Bce MAET Tak, Kak 0XHUIAETCs, TO KO BPEMEHU T10-
KYIKU PBIHOK OyzieT 6J1M30K K MUHUMYMY. Eciu ke pbIHOK B 3TO BpeMsi oOpa-
3yeT BEPIIMHY, TO AOCTOBEPHOCTb CUTHAJIa HAXOAUTCS MOJ COMHEHMEM, I10-
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CKOJIBKY PBIHOK HE CJIelyeT TUMMMYHOMY CE30HHOMY moBesieHuio. [Ipu cyue-
CTBOBaHMM TaKMX BUAMMBIX MPOTMBOPEYMIA ObLIO Obl TMOJE3HO MMETh OO~
HUTEJbHbIC KPUTEPHUHU [UTSL TIPUHSITHSL pelueHust. Modeas Ha ochoge nepeceye-
HUs ¢ nodmeepicderuem VCTIONb3YeT MPUHLIMIT TIEPecedeH sl C AOTIOTHUTEb-
HBIM MPABIJIOM, KOTOPOE HODKHO BBITIONHSATHCS U151 CpabaThiBAaHUsI CUTHAJIA:
HarpuMep, eciv MOAAETCs CUTHA Ha MOKYIIKY, TO okasateb MeanernHoro %K
TIOJIKEH OBITh MeHee 25%, UTo 03HAavYaeT 6JIM30CTh PHIHKA K MUHUMYMY 3a T10C-
neaHee BpeMsi. COOTBETCTBEHHO, €CJIM MOJAETCS CUTHAJ Ha MPoIaxy, To Men-
neHHblit %K nomxeH ObITh Boille 75%, 03Havast GJIM30CTh PhIHKA K MAKCUMYMY
3a TOC/IeIHEEe BPEMS, COOTBETCTBEHHO OXMAAEMOMY LIMKJIMYECKOMY MOBEIe-
HU0. Modeaw Ha npunyune noomeepicoenus u uHgepcuu NOOABIISIET e1lie ONUH
3JIEMEHT: €C/IM OCHOBHAsl MOJEJb TOJAET CUTHAJ Ha MOKYIIKY, a B 3TO BpeMs
PBIHOK IO Toka3atenno MemienHoro %K 61130k Kk Makcumymy (6oree 75%),
TO CYMTAETCS, YTO MPOM30ILE] Pa3BOPOT, M BMECTO MPHUKa3a Ha MOKYIIKY OT/aa-
eTCsI CHTHAI Ha mponaxy. Eciv cuctemMa MoaeT CUrHaT Ha MPoIaxy, a PhIHOK
6m30k K MuHumymy (Memnennsiii %K meHee 25%), To oTmaeTcst mpuKa3s Ha

TOKYTIKY.

XAPAKTEPUCTUKU CE3OHHbIX BXOA4OB

IMpencraBbTe CUCTEMY, OCHOBAHHYIO Ha TIPOCTOM T€PECEYEHUU CKOJb3SIINX
cpennux. Takasi cucteMa OOBIYHO XOPOILO YJIABIMBAET TPEHIbI, HO OTCTAaeT
OT pbIHKa W MOJABEPXeHa MUI000pa3HbIM cKaykaM. Eciu mcmosnb3oBath 60-
Jlee [UIMHHBIE CKOJIB3SIIME CPEIHUE, TO MOXHO M30eXaTh CKAuKOB 3a CUeT
YBEJIMYEHUS 3ala3iblBaHUs CUCTEMbI. Terepb J00aBMM K CUCTEME CE30H-
HOCTh — MPUMEHUM CJIEAYIOIINE 3a TPEHIOM CKOJIB3SIINE CPEIHUE HE K Lie-
HaM, a K psily TaHHBIX, 0TOOpaXarolieMy Ce30HHbIE TIPUJIMBBI U OTJIMBbI PhIH-
Ka. 3aTeM paccuMTaeM CE€30HHBIN PSII JAHHBIX TaK, YTOObI CE30HHBIN a3 dhekT
MPOTHO3MPOBAJICS HA HECKOJIBKO JHEH BIEepel — JOCTATOYHO, YTOObI M36a-
BUTBCS OT 3ama3nbiBaHus! Takum oOpazom, OyneT co3maHa cucTema 0e3 3a-
Ma3abIBaHKs (HECMOTPSI HA MCIIOJb30BaHUE MEUICHHBIX, CTJIAXXKEHHBIX CKOJTb-
3SIIIMX CPEAHMX), KOTOpasi CJIEIyeT 3a CE30HHbIMU TpeHaaMu. CrocoOHOCTh
TaKUM 00pa3oM U30aBJIAThCS OT 3aMas3iblBaHKs CBSA3aHa C OIHOI U3 XapaKTe-
PHMCTHK CE30HHBIX CHCTEM — MpeNCcKa3yeMOCTbIO CE30HHBIX Momeneit. Jlpy-
MMM CJIOBaMH, CE30HHBIC MOJIEIIN NPOCHO3UPYIom PHIHOK, a HEe MPOCTO pea-
TUPYIOT Ha HEro.

CJie0BaTe/IbHO, CE30HHbBIE MOJIEIM MO3BOJISIIOT OMpPEIEUTh TOYKY Pa3Bo-
POTAa JI0 MX PealbHOrO BOSHUKHOBEHUS 1 MOTYT ObITh UCIIOJIb30BAHbI B Kaye-
CTBE OCHOBBI MPOTHBOTPEHIOBBIX TOPTOBBIX cHCTeM. Bosee TOro, MmporHo3bt
JIEJIAk0TCS 3a/I0JITO JI0 COOBITHIA, YTO TMO3BOJISIET IOCTUYb BHICOKOIT CTETIEHU CIVia-
SKUBaHUS, TIPEAYTPEXIAIOIIETO WK, 110 KpailHei Mepe, CMSIrYaromero MHO-
JKECTBO JIOKHBIX CUTHAJIOB, XapaKTEPHBIX Ul MEHEE «CIVIAKEHHBIX> CHCTEM.
Ewe onHa mosie3Hasi XapakKTepUCTHKa CE30HHBIX MOJENel — BO3MOXHOCTh
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OINPENENUTh ATy CAeJKM Ha THU, MECSLbl U JaXe Tobl BIepel, 4TO, HECOM-
HEHHO, TI0JIE3HO.

Ce30HHOCTb HE JIMIIeHa OTPULATEIbHBIX CTOPOH. CTeneHb MpeacKasye-
MOCTH JII000Tr0 KOHKPETHOTO PbIHKA TPU TIOMOIIM MOIEIM MOXET ObITh HU3-
Koii. TTprObLUIb WM BEPOSITHOCTD MPUOBUIBHOCTU CPEIHEH CIEeIKU TaKXkKe MO-
KeT ObITh HEBBICOKOM. ECM MpoucxomuT pa3BopoT, He MPEAyCMOTPEHHBIN B
TOProBOii CUCTEME, MOXHO IIOHECTHU TSIXKeJble YOBITKU, MOCKOJIbKY CHUCTEMA
MOXET MPUBECTH K BXOIaM TOYHO MO MaKCUMAaJIbHOM 1IEHE WJIM K BBIXOJaM TOY-
HO 10 MUHUMAJIbHOM.

CreneHb MONE3HOCTH U IOCTOBEPHOCTU MPOTHO30B CE30HHBIX MOZEIeid,
a TaKXe BEPOSITHOCTb BO3HMKHOBEHUS HENPEICKa3yeMbIX Pa3BOPOTOB U He-
00XOAMMOCTb MX YUMTBHIBATH OYIYT TeMaMM HAIIEro 3MIMPUUYECKOTO MCClie-
JIOBaHMUS.

BUAbl MPUKA30B, NCMNOJIb3YEMbIX
ANA OCYLECTBJIEHUA CE3OHHbIX BXOA0B

Bxozbl, OCHOBaHHBIE Ha CE30HHBIX CUTHAJIaX, MOTYT PeaAHM30BBLIBATHCH TPEMS
crnoco6aMu: Npy MOMOLIY CTON-IIPUKA30B, JUMUTHBIX WIM PHIHOYHBIX MTPUKa-
30B. [louck Hauboee MOAXOASAIIEro WSl JAHHOW MOJIEM BXOJIA SIBJISIETCS Ofl-
HOW M3 BaXHBIX 3a1a4 pa3paboTyuKa TOProBbIX CUCTEM.

IMpuka3sbl, obecrieunBaloIIMe BXO B PbIHOK, UMEIOT CBOM JOCTOMHCTBA U
Henoctatku. [TperMMyILecTBO pbiHOYHORO NPUKA3G B TOM, YTO HU OIMH CUTHAJ
Ha BXOJ1 He Oyziet npomnyiiueH. Crmon-npuka3 rapaHTUPYeT, YTO B CUCTEMaX CJie-
JIOBaHMSI 32 TPEH/IOM HU OIMH 3HAYMTEJIbHBII TPEH He OY/IeT MpoIylleH, a B
MPOTUBOTPEHIOBbIX CUCTEMAX MOJNE3HBIM MOXET OTKA3aTbCs TO, YTO HU OIUH
MpHKa3 He OyIeT BHIMOJHEH 0e3 MOATBEPXKACHMsI ABUXEHUS PhIHKA B GJ1aro-
MPUSTHOM HampasieHuu. HepoctaTkamu sIBISIIOTCS YBEIUUYEHHOE MTPOCKAb-
3bIBAHUE U MEHEe ONTUMaJbHble LeHbl BXoja. Jumummbsii npukas odecreyun-
BAaeT ONTUMAJIBHYIO LIEHY 1 MMHUMaJIbHbIE PACXOJIbl Ha CIIEJIKY, HO TPU OXKAa-
HUM OTKaTa [0 LIeHbI JUMUTHOTO MPUKa3a MOKHO MPOIMYCTUTb BaXXHbIE TPEH-
JIbl, @ IPU TOPTOBJIE MPOTKUB TPEH/IA UCIIOIb30BaHKME IMMUTHOTO MPKUKAa3a Mpu-
BEJIET K MEHee BbITOIHbIM LIeHaM BXo/1a. Bxox GyeT BbIIOJIHEH 110 LieHEe JTIMMUT-
HOTO MPUKa3a, a He 110 LieHe, ONpPe/leJIEeHHON OTPULIATEIbHBIM POCKaIb3blBa-
HUEM, KOTOPOE MHOTA BO3HUKAET MPU IBMKCHUU PbIHKA MIPOTUB CAEIKU Ha
MOMEHT BXOJia.

METOA0J10r'nd TECTUPOBAHUSA

J171s1 TECTMPOBAHMUST METOLIOB CE30HHBIX BXOIOB MCIIOb30BaHbI IaHHbIE ¢ | aB-
rycra 1985 1. no 31 nexadpst 1994r. (ONTUMU3ALMOHHAs BbIOOPKa) U ¢ | siHBa-
pst 19951. o 1 deppans 1999 r. (nepuox BHe npenenos BbIoopKu). st uccre-
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JIOBaHUSI CE30HHOCTH BBIGOPKA pa3MepOM OKOJIO 10 JIeT SIBJISIETCSI HEIOCTaTOu -
HO mporskennoi. [1py 06CcyXIeHN 1 CE30HHBIX CUTHAIOB YTIOMUHANACh TIpaK-
THKa pacyeta Ce30HHOrO MMIy/ibca (WM Ke CPeqHEro MmoBeAeHUs LieH) Ha 0c-
HOBE JaHHBIX 3a MpebIIylire roibl. BBUIY HEGOJBIIOTO pa3mMepa BHIGOPKU
pacueTbl OyIyT OCHOBBIBATHCSI HE TOJILKO Ha MPOLIEALLNX, HO U Ha OyaylIMX
ropax. J1st aTOrO MCTIONB3YeTCs CrieliaibHasi METOAMKA — TaK Ha3blBaeMbIii
TOIXOI «CKAAOH020 HOXKA».

Merton repeOupaet LesieBble AATH, TIEpeMEILAsCh BIOJIb BPDEMEHHOTO psifia.
Ecau npu ycpenHeHun ce30HHBIX 3(hdeKTOB MCMOIb30BaTh TOJIBKO COOTBET-
CTBYIOIIIME KaJeHIApHBIE MAaThl MPOILIBIX JIET, TO ISl TOUEK, MPUXOISAIIMXCS
Ha Hayajio BbIOOPKM, TaKMX JAHHBIX OYeHb Majio Win BooO1ie HeT. [TocKonbKy
IUTSI TIOJTy4EHUSI [TPUEMIIEMOTO CE30HHOTO CpeHEro TpedyeTcst He MeHee 6 JieT,
TO jutsi GOJIbLLIEH YacTu neproa Beioopku (Bcero 10 siet) pacyeT Oynet HEBO3-
MoxeH. CrenoBarebHO, TAaHHBIX VTSI ONTUMU3ALNY BaXKHBIX TApaMeTPOB WU
aHanu3a 3¢ deKTUBHOCTU pabOThl MOAEIM B IpeesiaX BbIOOPKU SIBHO HENO-
CTaToyHO. XOPOILIO M3BECTHBIM CTATUCTUYECKUN METOM «CKJIAIHOTO HOXa»
MOMOTaeT PEIIUTh MPOBIeMy C HEOCTATKOM JaHHBIX.

TpencraBbTe, YTO PACCUNTHIBAETCSI CE30HHOE TIOBEICHNE HAUMHAsI C 1 UIOHSI
1987 r. Ecau ucnosib30BaTh TOJIBKO AaHHBIE M3 MPEAeoB BBIOOPKH, TO MpPHU-
11I0Ch Obl OrPaHUYMTHCS JaHHBIMU 3a 1986 u 1985 rr. [Ipu nMcnonb3oBaHUU
METO/Ia «CKJIAMHOTO HOXa» B PacyeT MOXHO BKJTIOYATh AAThl HE TOJIBKO U3 MPO-
1IJIOT0, HO M M3 OTHOCHUTEJILHOTO «Oymyiiero», T.e. ¢ 1988 r. mo 1994 r. Ecm
rof, il KOTOPOTo 3HaueHuWe 11eJeBOi aThl paccuuThiBaeTcs (1987), ynaiurth
13 TIPEIENIOB BEIGOPKH, TO CE30HHOE TOBEIEHNE MOXHO OYIeT pacCUMThIBaTh
Ha OCHOBE 9 JIeT aHHbBIX, a 3TOro BoJHe noctatouHo. [TomoGHasi mporeaypa
OnpaBIaHHa, TOCKOJIbKY IaHHbIe, UCCIIeMyeMble VISl TIOTyUYeHUS] IPOrHo3a, He
3aBUCSIT OT MPOTHO3UPYEMBbIX AaHHBIX. JlaHHBIC, MCIIOIb3yeMble [JIsl MOyde-
HUSI TIPOTHO30B, OTCTOSIT OT 1IEJIEBOI JaThl HE MEHee YeM Ha roi — CJIeIoBa-
TeJIbHO, OHU HE «3arpsi3HeHbI» TEKYLIMM COCTOSIHUEM PbIHKA. DTOT METOJ M0~
3BOJISIET 3HAYMTEJILHO YBEJIUYUTH pa3Mep BbIOOPKU, HE CHUXKAs KOJIMYECTBO
CTEIeHel CBOGOARI.

Jist OLIEHKH BIIUSIHUSI CE30HHBIX (haKTOPOB BHE TPEIETIOB BEIOOPKH ObLUTH
MCIOJIb30BaHbl BCe Mpolieaie roasl. Hanpumep, misi monydeHus: JaHHBIX,
cooTBeTCTBYIOUINX 14 stHBapst 1999 r., ObUT UCTIOTIB30BAaH METOLL 8cex npouteo-
wuxaem: B aHaIN3 ObUIM BKJTIOYEHBI AaHHbIe ¢ 1998 . mo 1985 r. Takum obpa-
30M, HU OIMH U3 PacyeToB BHE MPEeIOB BHIOOPKU HE OCHOBBIBACTCS HA JIaH-
HBIX U3 OYIyIIero WM HACTOSIIIETO BPeMEHH.

Bee Tecthl, cremyolme HUXe, MPOBEACHBI ¢ MCIOIb30BAHMEM CE30HHBIX
BXOJIOB Ha OCHOBE pa3HoobOpa3Horo noprdenst pplHKOB. Mcrnonb3oBaHbl cTaH-
NApTHBIE BBIXOJbI, KaK U B APYTMX MCCIIEAOBAHUSX MOIEC B 3TO KHUTE.
IMo3uimy 3aKpbIBalOTCSl MPU cpabaThiBAHMKM CTAHAAPTHOTO BBIXOAA WM MPU
MOJTyYeHUY CUTHAJIa Ha BXOJ B MTPOTUBOIIONIOXHOM HarpasieHuu. Mcrmonb3o-
BaHa CTaHAapTHas ruiatdopMa tectupoBanusi. Huxe npuBeeH KO sl Tec-
TUPOBAHUS CE30HHOI TOPTOBJIU.
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void Seasonalavg (float *a, float *v, float *dt, int mode,
int m, int n) {

// TlomcuMTHBAET CE30HHOe CpelHee I Kax[oi KajeHOapHOX naT,
// OCHOBaHHOE Ha MNpelbHIymMX M (B HEKOTOPHX CJydYasx) Ha IocJenynmmx
// ropmax. PaboTaeT Ha BCEeX CEPUHAX [JaHHHX.

//a — BHe: sHavermit  [l..m] Ce30HHEX CpemHmx

/v - B: OPUIMHANIBHBX Cepusix naHHex [1,,m1]

// dt - B: cepusx [l..n] COOTBETCTBYLUMX HaT

// mode - B: MeTone aHamM3a:

/7 1 = «CKNamHOV HO¥» B Mperenax BHGOPKM, BCe
TIOCJIeHMEe TONE BHE BHOODKM

/7 2 = QMKCHMPOBAHHHI [EpPMOI aHanW3a, BLHPAKEHHHN B

/7 romax

/7 m - B: nata (pewsm = 1) wm mepnop asamMza (pexym = 2)

//m - B uUCTIO mHelt BO BCEX PAMAX MAHHHX

static int i, j, cnt;
static unsigned long k;
static float sum, sdate;

{ // PexMM «CKJIafHOTO HOXa»

i <=n; i++) { // U KakOoil TeKyuey NaTh
0.0; cnt = 0;
=1; 3 < 100; j++) { // mBuTaemcs Haszam K
sdate = ((int)dt[i] - 10000 * j); // wmcxomHoi mare
if (sdate < dt[3]) break; // Tmepexom K Hayamy
k = max (0, (int) (i=260.893%3)); // MpuGIM3MTENLHEI MHIEKC
hunt(dt, n, sdate, &k) ; // HaXomuM TOWHHII VHIEKC
if (sdate > dt[k] ) k++;
if (sdate != dt[k]) continue;
cnt++; sum += v(k]; // HakammBaeM cpelHee
]
for(j = 1; j < 100; j++) ( // DnBUTaeMcsi BIepen
sdate = ((int)dt[i] + 10000 * j); // K ucxomsHoON mare
if (sdate > m) break; // wm3beraeM NaHHEX BHE BHOODPKN
k = min(n, (int) (i+260.893%j); // NPUOTUBMTENEHH MHIEKC
hunt (dt, n, sdate, &k); // HaxomMM TOYHHI VHIEKC
if (sdate > Qt[K]) k++;
if (sdate ! = dt([k]) continue;
cnt++; sum += v[k]; // HakanmuBaeMm CpenHoo
a[i] = sum / (cnt + 1.0E-20); // 3aKaHuYMBaAEeM CpPEeIHO0

} // cremyomasi Tekymas mara

else if(mode == 2) { // pexMM OMKCHMPOBaAHHOI'O Ilepuona
// amamusza

for (1 = 1; i n; i++) ( // nna Kakmodt TeKymey NaThH
sum = 0 cnt = 0;
for (3 Jj < 100; j++) I // wumem Briepern
if (cnt >= m) break; // ImOCTaTOYHOCTL JIeT MOJis TecTa
sdate = ((int)dt[i] - 10000 * j); // wucxomuas mara
if (sdate < dt[3]) break; // unmeM x Hadany
k = max(0, (int) (1-260.893%3)); // NDUOGIMSUTENLHHA KHIEKC
hunt (dt, n, sdate, &K); // HaXOmVM TOUHBI MHIEKC
if (sdate > dt[k]) kt+;
if (sdate != dt{k]) continue;
cnt++; sum += v(k]; // HaxalmmMBaeM CpenHIn

}

for(j = 1; j < 100; j++) [ // wmeMm Briepen
if (ent >= m) break; // HOOCTaTOYHOCTL JIeT AN TecTa
sdate = ((int)dt[i] + 10000 * j); // ucxomHas naTa
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ko= minn, [inly [1-260.85%3+]) ) ; // npubimMsuTenbHEA AHOCKS pchgll] = 0.0;
hunt (dt, n, sdate., &k} ; // HaxomuMM TOYHBII WMHIEKT for(cb = 2; cb <= nb; cb++) (
. ; , . ; i
lf('sda[e > (‘iE[:t)kkH-. ) ) tmp = cls[cb] - clslcb-1]; // W3MeHeHMe LeHs
if (sdate != dt(k]) continue; tmp = tmp / exitatr(cb]; // Hopmsposanne
entdd; sm = v [k // HaKamwBaeM CpemHoo pchgleb] = clip(tmp, -2.0, 2.0); // wmanmane
+ ) ' e
alil = sum / cnt; (¢ FdxanunBaem cpenmon éwitch(modeltype) (
. 1] £ Elhlemyomas Tekymas naTA case 1 // nawHEE [OTS VMIyTTBCHOM MONemu
' SeasonalAvg (savg,pchg,dt, 1, 00S_DATE, nb) ; // cesonHOCTM
' MovAvg (savg,savg,matype, avglen,nb) ; // crnaxusanie
. // cxronb3smen
static void Model (float *parms, float *dt, float *opn, float +*hi, for(cb = 1; cb <= nb; cb++)
¥lupat *lo, flsat *cls, float *vol, float *ol, ficat *dlrv, int nb, ma2 [cb] = fabs (savg[cb)) ;
TRDSIM &ts, float *egcls) | MovAvg (mal, ma2, 1, 100, nb); // cpeIHee OTKIIOHEHMe
7/ Jicnonbp3oBaHMe MOfeJ ieli, OCHOBaHHBIX Ha @aKTOpS CEe30HHOCTH . break;
s/ File =--x12mod0Lc case 2: case 3: case 4: // naHHbE IS MONENM MepecedeHus
4, parms - Ha6op [l...MAXPRM] mnapaMeTpos SeasonalAvg (savg, pchg, dt, 1, 00S_DATE, nb) ; // Ce30HHOCTM
s/ dt - Habop [1..nb] maT B dopmare ITMMAJ] for(ch = 2; cb <= nb; cb++)
/1 opn - mHabop [l.. nb] 1eH OTKPHTHUS savg [cb] +- savglcb-1]; // obvenuHenye
4, hi - mabop [l.nb] MakCHMaNbHBX LEH MovAvg (mal, savg,matype, avglen,nb) ; // crnaxuBaHMe CpemHero
/1 lo - mHabop [1.. nb] MMHMMAJBHEX LEH MovAvg (ma2, mal, matype, avglen, nb) ; // mepeceyeHye cpepnHel
s7 cls - Habop [l.. nb] ueH saxperTus if (modeltype == 3 | | model type == 4) // cTOXacCTW4ECKMit
// vol - mabop [l...nb] sHaueHMI obneMa // oCLMIIATOD
171 oi - mabop [l.. nb] 3HayYeHMit OTKDHTOI'O MHTEpeca StochOsc (stoch,hi, lo,cls,1,9,nb); // 9-nHeBHHI BHCTDHI %K;
1r dlrv - Habop CpeIHUX NOJIJIAapOBOi BOIATWMIBHOCTI break;
77 b - KONMYECTBG TOPTOBHX JHEN B HAGOpPE NaHHBX default: nrerror (“TRAPSMOD: invalid modeltype" ) ;
// ts - CCHUIKA Ha KJIacC TOPIOBOIO CUMYJISATOPA }
1r eqcls - mabop [l..nb] ypoBHEN KarmmMTana NpPM 3aKPHTHX [O3MULMSIX

// TpoxomyMM uYepes TOPIOBHE [HM, HYTOBH CMOLEIMPOBATH DeabHYd TOPLOBIIO
for(cb = 1; cb <= nb; cb++) {

// obbaBsiey MOKRANEHES IR DHHES

static int rc, cb, ncontracts, maxhold, ordertype, signal; // He OTKphBaeM MO3MULMA B [Epuone IMOACYeTa

static int avglen, disp, k, modeltype, matype; // ... To xe camoe, uTO ycCTaHOBKa MaxBarsBack B TradeStation
gtatic Eloat mmetp, ptlim, stpprice, limprice, tmp, thresh; if(dt[cb] < IS_DATE) ( eqgcls([cb} = 0.0; continue; }

Btalic float exitadr [MRXBAR-1|: )
static float savg [MAXBAR+1] , pchg[MAXBAR+1] , stoch[MAXBAR+1];

// BHIIONHSIEM OXMOALIME INPMKA3H M CYNTAaeM KyMYJISSTMBHHM KalMTal
static float mal [MAXBAR+1] , ma2 [MAXBAR+1] ;

rc = ts.update (opnlcb] , hi [cb] , lo[cb] , cls [cb] , cb) ;

if (rc != 0) nrerror("Trade buffer overflow”);
// xormupyeM napamerps B FKaANBHEE OyHKIDML UL yAOGHOTO obpameHns eqcls([cb] = ts.currentequity (EQ_CLOSETOTAL) ;
avglen = parms[1]; // mmmHa CKOJNb3smen cpemHen
disp = pams[2]; j; daxTop cMemeryst _ ' //He BXomMM B CHeNKM B mocnesEye 30 AHEN BHYTDU BEHEODKMA
thresh = parms?}; 5 TIOPOTM [UIA MMITYIECHEIX MORENEN // ocraBisieM MECTO B MacCuMBax I GYAYUMX CE3OHHOCTEl
matype - parms [7]; THI CKONB3SAMe:

if (b > nb-30) continue;
// 1=npocToe CKob3silee CcpenHee
// 2=oKCHOHEHIMANEBHOE // cuMTaeM KONMYeCTBO KOHTDAKTOB VISl TOSMILMAL

// 3=TpeyronmHOe C IIepefHMM B3BellMBaHMEM // ,.. MH XOTMM TOPTLOBATH SKBUBAJIEHTOM MAOJUIAPOBOM BOJIATUIBHOCTHA
// A=TpeyromsHoe /7 [IBYX HOBHX KOHTDAaKTOB Ha S&P-500 or 12/31/98
// 5=TpoCcTOe UEeHTPOBaHHOE ncontracts = RoundToInteger(5673.0 / dlrv(cb]l);
1 KCIIOHEHLMANbHOe LeHTPMPOBaHHOEe if (ncontracts < 1) ncontracts =
/7 PeyTOoNbHOe [IEHTPUPOBaHHOE
model type = parms(8]; // Tum mMomemm: // w3beraeM yCTaHABIMBATL IPWKA3H HA IHUM C OTPAHMYEHHON TODTOBIEH
/1 MMITYJIBC if (hi[cb+l] ==1lo[cb+l]) continue;
// 2=nepeceuenue
// 3=nepec € HOATBEPXIEHMEM _ // TeHepMpOBATH BXOJHHE CUTHANH, LEHH CTOM- M JIMMUTHHX TPUKA30B
// 4=nepecedeHyue C MOATBEDPKIEHMEM ¥ MHBEDCUEN // wWisi BCex Momeseil Ce30HHOTO BXOona
ordertype = parms([9]; // Bxom: 1=Ha OTKDHTHHM, 2=TIO JMMMTHOMY NPUKa3Yy, signal = 0;
// 3=no cTom-mpuxasy switch (modeltype) {
maxhold =10; // nepuon MakCUMalbHOI'O YIEeDXKaHMsl IO3ULMM pase 13 // OCHODMAA MOOGAE BXGOA HA DCHOBC GOPOCOR PRATY bl
ptlim // uenesas NpubEIb B eNVHMLAX BOJATWIBHOCTM k = cb + disp;
mmstp = 1; // B3amuTHasi OCTAHOBKa B eIMHMIAX BOJIATMIBHOCTH -

tmp = thresh * mall[k];
if (savg [k] > tmp && savgl[k-1] <= tmp)
signal = 1;
else if(savg[k] < -tmp && savg(k-1] >= -ump)
signal = -1;

// BHIIONHSEM BHYMCIICHMSI HOJII BCEX MHAHHHX, MCIOJNIb3Ysl NPOLEOYDH OHCTDOM

// 06paboTKyu MaccuBOB

AvgTrueRanges (exitatr, hi, lo,cls,50,nb); // cpemunmii MCTMHHEI OMANa30H IS
// Beixona
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case 2: // OCHOBHas MOLENb BXOIa Ha IepeceuyeHuyu
x = cb + disp;
if (CrossesAbove (mal, ma2, x)) signal = 1;
else if (CrossesBelow(mal, ma2, k)) signal = -1;
break;
case 3: // nepecedyeHme C IOOTBEPKIEHMEM
k = cb + disp;
if (CrossesAbove (mal, ma2, k) ) {
if (stoch[cb] < 25.0) signal = 1;
}
else if (CrossesBelow(mal, ma2, x)) [
if (stoch[cb] > 75.0) signal = -1;

break;
case 4: // mnepecedeHye C IOATBEDXIEHMEM M MHBepCuen
k = cb + disp;
if (CrossesAbove (mal, ma2, k) ) [
if (stochlcb] < 25.0) signal = 1;
else if (stoch[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
stpprice

0.5 * (hi [cb] + lo [cb]);
cls[cb] + 0.5 * signal * exitatr([cb] ;

// BXOmDMM B CHENKY, WCIOJNb3Ys OINpelesyieHHs TUMl Npukasa

if (ts.position() <= 0 && signal == 1)
switch(ordertype) { // BubupaeM xenaeMbii TWII IpUKasa
case 1: ts.buyopen(‘1’, ncontracts); break;
case 2: ts.buylimit('2’, limprice, ncontracts); break;
case 3: ts.buystop('3’, stpprice, ncontracts); break;

default: nrerror(“Irnwvalid buy order selected®::
)
)

else if|cs.position] =~ O && signal == -1 |
switch(ordertype) ( // BubupaeM xenaeMeil TUI 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");
]
t

// CHMYNATOP MCIIONB3YeT CTaHAapTHY® CTDATeTMo BEXOMIA
tmp = exitatr(cb];
ts.stdexitcls (‘X' , ptlim*tmp, mmstp*tmp, maxhold);

) // obpabatsBaeM Cremyomsi KeH:

OrnpeenuB JTOKaJIbHBIE TIEPEMEHHbIE U BEKTOPBI, MEPBbIii GJIOK Mporpam-
MBI KOTUPYET Pa3IMyHble MapaMeTpbl B COOTBETCTBYIOIIME TTEPEMEHHbIE IS
6oJ1ee yI0OHOTO U TIOHSTHOTO ObOpalieHus K HUM. [lapaMeTpbl OMCaHbI B CChLT-
Kax, pa3MEeLIEHHBIX B KoAe.
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Crenyiolmii 610K MPOBOIMT BCe pacyeThl Ha MOJIHOM cepry faHHbIX. Cpel-
HUI UICTUHHBIN UHTEepBa wist 50 THEH pacCUNTHIBAETCSI M COXPAHSIETCS B BEK-
Tope (exitatr). BriociencTBum OH GylneT MCHOJIb30BaThCS ISl pa3MeIleHUs 3a-
LIMTHBIX OCTAHOBOK YIIPABICHMsI KATTUTATIOM U IIEJIEBBIX YPOBHEI MPUOBLTU B
CTaHIapTU30BaHHOI cTpateruy Bbixoaa. CpeHMiT MICTUHHBINA MHTEPBAJ B 5TOM
BeKTOpe (WM B sy JaHHBIX) TAKXKE UCITOIB3YETCs T HOPMaTU3aly BO3-
HMKAIOLIMX B X0[e paboThl MPOrpaMMbl U3MEHEHMIA LieH.

Tlocie BBIYMCIIEHUSI CPEAHETO MCTMHHOTO WHTEPBala PacCUMTHIBAIOTCS
HOpMaJIM30BaHHbIE U «00Ope3aHHbIe» U3MEHEeHUs 1ieH. Kaxmasi Touka B psiay
MAHHBIX pchg OTpaxkaeT U3MEHEHUE 1IEHbI MEXJIY [IeHAaMK 3aKPBITHS TEKYIIe-
TO M TMpPEIIECTBYIOIIEro THei. MI3MeHeHH s LIeHbl 3aTeM HOPMAaJIM3YIOTCs ITy-
TeM JIeJICHUsI MX Ha CPEIHUN MCTUHHBIA MHTEPBAT U «O0PE3AI0TCS» ISl CHU-
JKEHUST BIUSTHUSI SKCTPEMATBbHBIX MEPerasioB LEeHbI (CTATUCTUYECKMX BBIOPO-
coB) . HopManu3aiiust HeO0X0IMMa, MOCKOJIbKY BOAATUABHOCTE PHIHKOB MEHSI-
eTCs Co BpeMeHeM MHora oueHb ciibHO. Hampumep, ceityac nHmeke S&P 500
B 5 1 OoJiee pa3 fopoxe, yeM 15 et Ha3am. OYEeBUIHO, YTO U CPEIHSISI THEBHAS
BOJIATUJIBHOCTb M3MEHMJIACh COOTBETCTBYIOLIMM 0Opa3zoM. Ecim Obl n3meHe-
HUSI LIEHbI He MOIBEPTaMCh HOPMATU3AIMK U HE MPEACTaBIISIMCh B eMUHHUIIAX
TeKylIel BOAATUABHOCTH, CPAaBHEHUE CE30HHBIX SIBICHUI 3a pa3Hble TOIbI
ObUTO ObI MCKaXeHHBIM. [0fbl, KOT/Ia BOJATWIILHOCTD ObUTAa BBIIIE, AaBaU Obl
OOJIBIIIMIA BKJIQJ, Y€M TOJIbl C HU3KOM BoAaTUABHOCTBIO. B cirydyae S&P 500 rmoc-
JieHWE TOMBI TIOJTHOCTHIO TOMUHUPOBATK Obl TIPH MPOBEACHUHN YCPEIHEHMSI, a
MPY HOPMAIM30BAaHHOM TIPEACTABICHUM KaX/Iblii TOJl BHOCUT TIOYTH OIMHAKO-
Bblif BKTan. CpesaHue BHIOPOCOB MPOBOAUTCS Ha ypoBHE — 2 ¥ + 2 CPeAHUX
MCTUHHBIX MHTEpBaJia, YTOObI YOAIATH CIy4ailHble M aHOMaJIbHbIe 3HAYCHUSI,
He McKaxasi OOIIYIO OLIEHKY.

Omust seiGopa modeltype omnpesiensieT, Kakue oNepaly IIPOBOISITCS 1a-
nee. 3HaueHue | BHIOGMPAET OCHOBHYIO UMITYJICHYIO MOJIe/ b, Ce30HHbIE MOKa-
3aTeiM PaCCYMTHIBAIOTCS UTsi OOpe3aHHBIX U HOPMATN30BAHHBIX M3MEHEHUI
LIeH, TIPUYEM B TIpeJiesiaX BBIOOPKH MCITOJIb3YeTCsl METOJl «CKJIAIHOTO HOXa», a
BHE TIPE/IETOB BEIOOPKYM — METOJI «BCEX MPOLIEAIINX JIET>. DTH OTepariiu odec-
MEeYnBAIOTCS BBI30BOM (bYHKIMU SeasonalAvg. BpeMeHHOI psili CE30HHBIX T10-
Kasareseil 3aTeM CIIaXUBAETCs CKONB3SIIMM CpeqHUM (BUI CPEIHEro ycTa-
HaBJIMBAeTCsl MapaMeTpoOM Imatype, a AAMHA — TapaMeTpoM avglen). 3atem
pPacCUYUTHIBAETCSI BPEMEHHOM Psii CPEIHUX aOCOTIOTHBIX OTKJIIOHEHHIA CE30H-
HBIX UMITYJIbCOB. DTOT sl MPEACTABIsIET cO00i MPOCTOE CKOJB3SIIIEe CPel-
Hee ¢ mepronoM 100 gHeit OT psiga aOCOMOTHBIX 3HAYCHUIA CE30HHBIX UMITYJTh-
COB, KOTOpOE 3aTeM HCIIOJb3YeTCsl B JAIBHEUIIMX pacyeTax YPOBHEW MOpo-
roB. 3HaueHus1 modeltype 2, 3 1 4 TIPENCTaBISIOT COOON BapuUalluy MOJEINEiA,
OCHOBaHHBIX Ha TepeceyeHun. Ce30HHbIE MOKA3aTeIM PACCUMTBIBAIOTCS, U
ToKasaTesib UBMEHEHUsT LIEHBI TSI KAXIOTO THSI MHTETPUPYETCsT (BBIYUCISIET-
cs «Oeryiiass cyMma»), B pe3yjibTaTte 00pa3yeTcsi HOBBIU Psill, BEAYIIMiA ceOst
MOOOHO 1IEHOBOMY psifly. DTa CMHTE3MPOBaHHAasi CEPUsST OTOOPaXaeT ABUXKe-
HME LIeH Ha OCHOBE TUTTMYHOTO MOBEICHHSI PbIHKA B MPEIIIECTBYIOIINE U, BO3-
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MOHO, B OyyIiye rofpl. 3aTeM pacCUMTBIBAIOTCS ABA CKOJIB3SIIIMX CPeTHUX:
mal (CKOJb3sllee CPeJHEe MHTETPUPOBAHHOTO CE30HHOIO psijia TUNA matype
¢ nepuonoM avglen) v ma2 (CUTHaJIbHAsl IMHUSL [UIs1 ONPENIEIEHUs] MOMEHTa
TiepeceyeHusl, MPeaCTaBIsIeT CO0O CKOMb3sIIIee cpenHee mal ¢ TeMU Xe Ta-
pamerpamu matype u avglen). Eciu xe BbIOpaH modeltype 3 wnn 4, T0 IpOBO-
ISITCST IOTIOJTHUTEIbHBIE PAcUeThl JUISI MO ¢ TIOATBEPXKICHUEM U/ UH-
BepCHeii; B IaHHOM ClIy4yae pacCuMThiBaeTcs 3HaueHue beictporo %K ¢ nepuo-
IIoM 9 nHei, KOTopoe 3aTeM COXpaHsIieTCsl B BEKTOpe stoch.

Crnenyrouuit 670K KoAa BKJIIOYAET LUK, MOCIEA0BaTeIbHO Mepeduparo-
LIMii BCe TOPTOBBIE HU B PSIIY TaHHBIX, — TaKO# e LMK, KaK M BO BCEX Mpe-
JIBIIYIIVX TJIaBax, TOCBSIIIEHHBIX CTPATeTUsiM Bxozia. [lepBble ero cTpoku obec-
MeYnBalOT OOHOBJIEHUE CUMYJISITOPA, PACCYMTHIBAIOT KOJTMYECTBO KOHTPAKTOB
B CIIeJIKEe ¥ TPOITYCKAIOT IHM C OTPaHUYeHHOI Toprosieil. Cienyiolme cTpo-
KU TeHepUPYIOT CUTHAJTBI BXOJA TSI MOJIesIell, OCHOBAaHHBIX Ha CE30HHBIX (hak-
Topax. B 3aBucuMocTH OT 3HaUeHUsI MapaMeTpa modeltype UCTIONb3YeTCsT OMUH
13 YeThIPeX IMOIXOJIOB.

Modeltype 1 mpencrasnsier 6a30Byl0 MOzieb, OCHOBaHHYIO Ha IOpPOTe 1ie-
HOBOTO NMITyJbca. [Topor paccunTbIBaeTCst Kak MPON3BEICHIE MHOXUTEJIS, OIT-
PEIEISIIOIIEr0 OTHOCUTENIbHYIO BEJIMYMHY 1Topora (thresh) Ha cpeiHee abComoT-
HOE OTKJIOHEHME CE30HHOIo MMIyJbca 3a npouuibie 100 nHeit. CurHai K no-
KYIIKe TeHEepHUpYeTcs, eCIM CyMMa Ce30HHOTO MMITyJbca [/savg) ¥ mapaMerpa
cMelleHust (disp) TIoIHUMaeTCs Bblllie ypoBHsI ropora. Ecii nanHast cymma ortyc-
KaeTcsl HYKe BEJIMYMHBI, PAaBHOI 3HAYEHUIO TTOPOTra CO 3HAKOM MUHYC, MOfIaeT-
Cs1 CUTHAJI Ha MPpoJaxy. VIHBIMU CJIOBaMU, €C/IW [UTsl JAHHOTO JIHSI TUTIOC-MUHYC
HECKOJIbKO JIHeH (diSP) TpecKa3bIBaeTCst TOCTATOYHO CHIIBHBINA CE30HHBIN M-
TIYJIEC LIEH, TO TOPTOBJIS BEICTCSI B HATIPaBJICHUN OXWIAeMOTO JIBUXKEHUSI.

Modeltype 2 mipenctaBisieT 6a30ByI0 MOIETb TIEPeCeUeHUsT U UCIIONb3YeT
CKOJB3sIIIIME CPEeHNE MHTEIPUPOBAHHBIX CE30HHBIX MOKa3aTeseil TeKyLero
ItHsT Tunioc dhakTop cMelteHust. Ecim nepBoe ckomb3siliee cpeHee MoIHNMaeT-
Cs1 BBILIE BTOPOTO, FTEHEPUPYETCSI CUTHAT K MOKYIMKe. B MpOTHBOIMOIOXKHOM
cilydae TeHepupyeTcst CUTHal K rpoaaxke. MakTop cMmelieHus: MO3BOISIET MO-
JIeJI1 UCKaTh MOMEHTBHI IepecedeHtst, KOTopble IPOU30iIyT B Oyayliem uepes
HECKOJIbKO 1Heit. Takum 06pa3oMm, peoioieBaeTcsi 3aras3iblBaH1e, CBOICTBEH-
HOE CKOJIb3SILLIUM cpeaHUM. TTOCKOIBbKY Ce30HHbBIE CpeTHIEe OCHOBBIBAIOTCS HA
HMCTOPUYECKUX JAHHBIX, OTCTOSIIIIMX OT TEKYIIIEH IaThl HE MeHee YeM Ha OfUH
TOJI, BIOJIHE TIPUEMJIEMO TTPOTHO3MPOBATh HA HECKOJIBKO JIHEH BIIepes.

Modeltype 3 npencrapisieT coboil TY Xe MOZIeb Ha OCHOBE TepeceyeHMsl,
HO ¢ nobaBieHueM noarsepxaeHus. [loaTeepxaeHue odecrnedynBaeTcs: Mpo-
BEPKOI CTOXaCTMYECKOTO OCIIMJUISITOpA LIEHOBOTO DPsifa, OMpPEeAesIoniei, co-
BITAJaeT JIM eT0 AMHAMUKA C OXHUJIAeMBIM ITOBEICHHEM Ha OCHOBE CE30HHBIX
(hakTOpOB.

Modeltype 4 nicnionp3yeT MOJieb, OCHOBAaHHYIO Ha TIEPEeCEYeHNH C T00aB-
JIEHUEM TOATBepXAeHUsI U uHBepcuu. [Ipu ucrionb3oBaHuu modeltype 4 cur-
HaJT K TIOKYITKE TIOIaeTCsl, €CJIM TIepBOe CKOJIb3sIIIIee cpeiHee MmepeceKaeT BTo-
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poe cHu3y BBepX. [1py 9TOM 3HaUEHUE CTOXaCTUYECKOTO OCLMJLISITOpaA 10K~
HO ObITb He MeHee 25. Eciu ke npu BepXxHeM Mepece4eHUM CTOXacTU4eCKUil
1oKa3arelsib MPeBbIIIaeT YPOBEHB 75, TO MOJesb MOAAeT CUTHAT K Mpojaxe
MCXOIsl U3 MPEATONIOXEHNsI, YTO Mpor3ouuia uHBepcusi. Eciu nepBoe ckosb-
3s111Iee cpesiHee HUKe BTOPOTO, M HOpMaJIbHAsi Ce30HHast MOJIETTb ITOATBEpKIa-
€TCsl 3HaYeHMEM CTOXaCTUYEeCKOTro OCLIMJLISITOPA, NIPEBbILLIAIOIIUM YPOBEHb 75,
reHepupyeTcs cUrHai K nponaxe. Ecim B 3ToM cilydae mokasarteslb COCTABUT
MeHee 25, mpearoaraeTcs MHBEpPCHs U OTIAeTCsl CUTHAM K MOKYIIKE.

B cBo10 ouepenb lieHa IMMUTHOTO NTPUKa3a (limprice) ycTaHaBIMBaeTCs Ha
YPOBHE CepeMHbI LIEHOBOTO [1ana3oHa TeKyiero aHs. LleHa BxoqHoro cromn-
MpMKa3a (stpprice) YCTaHABIMBAETCs HAYPOBHE 3aKPbITHs TEKYLIETO [HS TLTIOC
(151 TOKYTIKYM) UM MUHYC (U1 TPOJIAXKW) MOJIOBUHA CPEAHEr0 UCTUHHOTO -
arazoHa nocneaHnx 50 gHeit. OcTanbHble GJIOKM KOIa MASHTUYHBI TPUBOINB-
HIMMCS B MPEABbIAYILMX IJIaBaX: OHM OOECMeYMBaIOT pa3MellleHre MPUKa3oB
YKa3aHHOTO BuJa (ordertype) M CTaHIAPTHBIE BBIXOJBI.

PE3YJIbTATbl TECTOB

TTpOBOAMIINCH TECTHI IBYX OCHOBAHHbIX HA CE30HHBIX SIBJIEHUSIX MOJIEJIEi BXO-
Jla: MOJIESIM Ha TiepecedyeHut (C MOATBEpKIeHUEM U MHBepcueil u 6e3 HuX) u
MOJIeJIM, OCHOBaHHOW Ha IIEeHOBOM MMITyJIbce. Kaxkmast Mozesb nccienoBaiach
C TpeMsi BUIAMU OOBIYHBIX BXOMHBIX MTPUKA30B: BXOJ MO IIeHE OTKPBITHS, IO
JIMIMUATHOMY U CTOTI-TIpUKa3y.

B ta6n. 8-1 u 8-2 nmokasaHbl pe3y/ibTaThl TECTUPOBAHUS 3TUX MOJENIEH Mo
OT/IEJTBHBIM PBIHKAM B Ipefesiax BBIOOpKH (Tabi. 8-1) v BHe TpenesioB BEIOOP-
ku (Tabi. 8-2). B mepBoM cTonblie yka3aHbl 0003Ha4eHUs pblHKa. [TocnenHsist
KOJIOHKA ITOKa3bIBAET, CKOJIBKO MPHUOBLTHHBIX TECTOB OBLIO TIOIYYEHO VTS TaH-
Horo pbiHKa. L{udpbl B BepXHeil CTPOKe yKa3bIBAIOT HOMEP TeCTa, MOCIeIHSIS
CTpOKa — Ha CKOJIbKMX PBIHKAX JaHHasl MOJIENb Oblla MPUObUTBHOM. DTH naH-
HbIE JIOCTAaTOYHO TMOAPOOHO MOKA3bIBAIOT CTEMEHb MPUOBLTBHOCTH CUCTEMBI:
OIMH MUHYC (—) O3HauaeT yMepeHHble cpefHue YOLITKU B caenke ($2000 —
4000), nBa MUHYyca (——) — KpymHbIe YobITKM (Gomee $4000). Omun mmoc (+)
o3HayaeT ymMmepeHHyio npubbuib ($1000 — 2000), aBa rutioca (+ +) o3HayaioT
KpYIHyIo npubsuis — 6osee $2000 B caenke. [Mycras sueiika 0603HavaeT mpu-
6bU1b 10 $1000 vu yobIToK 10 $1999. (Ha3BaHuUsI pIHKOB M MX CUMBOJIBI COOT-
BETCTBYIOT 0003HaYeHUsIM Ta6a. II-1; yacts 11, BBeneHue.)

TecTbl 6a30B0Oi1 MOAENN, OCHOBAaHHOW Ha NepecevyeHnun

WHTerprpoBaHHbBIN BPEMEHHOM PsiZi LIEHOMOAOOHBIX CE30HHBIX MOKa3aTesieit
CTJIAXXMBAJICS C TIOMOIIBIO TIPOCTOTO CKOJB3SIIIETO CPEAHEro mal ¢ epruonom
avglen. Ha ero ocHOBe cTpomsioch BTopoe cpenHee maZ2. CUTHaI K TIOKYITKe
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reHepupoBajics, Koria mal nepecekana CHU3Yy BBepx maZ2. CUrHaj K mpojaxe
TeHepupoBaJics, Koraa mal mepecekaia CBepXy BHU3 ma2. B 1EJIOM 3TO Ta Xe
MO[IeJTb, OCHOBaHHasl Ha [epeceYyeH U CKOJIb3SLIMX CPEAHUX, HO B HEll UCTIONb-
3yI0TCSl HE COOCTBEHHO LIEHBI, a IPOTHO3MPYEMble CE30HHbBIE BDEMEHHBIE PSIIbI.
Bxon obecrieunBaeTCcsi phIHOYHBIM MPUKA30M I10 1I€He OTKPBITUS (TeCT 1), JIU-
MUTHBIM MTPUKA30M (TECT 2) WM CTOM-TPUKa30M (TecT 3).

OnTuMu3aLmMs B 3TUX TECTaX COCTOsUIa B MPOTOHKE MapaMerpa rnepuona
CKOJIB3SILIETO CpetHero avglen ot 5 1o 20 ¢ maroM 5 u TakXke B IPOTOHKe Mapa-
MeTpa cMmeteHus (disp) ot () 1o 20 ¢ marom 1. C KCIoIb30BaHKEM BXOJIa 110 LIEHe
OTKPBITHSI 10 TTOKA3aTeJI0 COOTHOLIEHUSI PUCKa/TIPUOBUTN B TIpeiesiax BbIOOp-
KM ONTUMAJIbHBIMU ObUTM 3HAUEHHUSI TIEpHoJia CKOMb3siLIero cpeaHero 20 u cme-
weHus 5. [1pu Bxoze 1Mo IMMUTHOMY MPUKa3y onTuManeH 6sut epron 20 1 cme-
nieHue 8, mpu Bxoze 1o octaHoBKe Tepuoxn 20 1 cMmeleHue 6. Mozenb, BUmumo,
Jydliie paboTaia ¢ JUIMHHBIMU CKOJIB3SLIMMU CPEAHUMHU (C CHJIBHBIM CIJIaXUBa-
HUEM), U U BXOIOB IO IUMUTHOMY IPUKa3y TpeGoBaIMCh HEMHOTO OoJiee paH-
HUE CUTHAJTBI TI0 CPABHEHHUIO C BXOIAMU IO PHIHOYHOMY U CTOTI-TIPHKa3y.

B npenenax BIOOPKHU HE ObLIO MOTYYEHO HU OIHOTO MOJIOXKUTEIBHOTO pe-
3yJIbTaTa NP UCTIOIb30BAaHUM U JUTMHHBIX, ¥ KOPOTKUX MO3ULIMIA, XOTS Cpel-
HUI1 YOBITOK B cieJIKe ObLI rOpa3o MEHbILIE, YeM BO MHOTHX TECTaX U3 Mpe/bl-
nyux mas. Jlydire Bcero paboTaiu CTOM-IpUKa3bl, HEMHOTO XyXKe — JIMMUT-
HbIE MPUKA3bI, a XyXe BCEr0 — PbIHOYHBIE MIPUKA3bI 10 LieHe OTKPBITUS. s
CTOM-TNIPUKA30B U JJTMMUTHBIX TPUKA30B MPU OrPaHMYEHUHN TOJIBKO JUIMHHBIMU
MO3ULMSIMU TOPTOBJISt ObLia BBITOAHOM. Bo Bcex ciyyasix HamIy4dLuii nepuos
CKOJIB3SIIIIMX CPEIHUX cocTaBsil 20 [Hei, a ONTUMaIbHOE 3HAYEHHUE CMellle-
HUS U3MEHSUIOCH JUTS pa3HbIX TUIIOB MpUKa3oB. [1pu ucnonb30BaHUM BXoJA MO
LIEHE OTKPBITUSI ONTUMAIBLHOE CMELICHUE PABHSJIOCH 5 IHSAM, TIPU BXOAE MO
JIMMUTHOMY MpHKa3y — 8 IHSM, a 1O CTOM-NpHKa3y — O JHSAM. DTO BIOJIHE
OCMBICJICHHO, TTIOCKOJIBKY IMMUTHBIE TIPUKA3bl OTIAIOTCS PAaHbLIIE, YEM PHIHOY-
HbI€ TIPUKA3bl M0 OTKPBITUIO (TaK KaK ISl BHITOJHEHUS JTUMUTHOTO MPHUKa3a
TpeOyeTcss HEKOTOPOe BpeMs).

BHe nipenenoB BLIOOPKYM pe3yJibTaThl MOKa3alu MOA0OHOE Xe pacnpesesie-
HUE OTHOCUTENIbHOU 3 (HEKTUBHOCTH IO MOKA3aTeNsIM CPeAHe MpUObUH co
cuenku ($CAEA); wcnonb3oBaHKe TIPUKA30B [0 OCTAHOBKE JaBajio TPUObLTH B
$576 co cenku, UTO COOTBETCTBYET JOXOMHOCTH 8,3% TONOBBIX. DTO HEMHOTO,
HO, TEM HE MEHee, 3TO PeasIbHblii MOJIOXKHUTEbHBIN PE3yJIbTaT Ha HEAaBHUX
NIAHHBIX BHE MPE/IeIOB BHIOOPKHU. TIpy MCIONIB30BAHMY BXONOB 11O CTOM-TPH-
Ka3y TOProBJisi, OrpaHMYEHHAsl TOJILKO JUIMHHBIMU MO3ULMSIMU, ObLIa BBITO/I-
HOIi U B MpeJiesyiaX, U BHE TIPE/IeIOB BBIOOPKH, a TOPTOBJISt KOPOTKMUMU MO3UIIM-
SIMU ObLJ1a YOBITOUHOIA B 000MX Cilydasix. DTO COOTBETCTBYET pe3yJibTaTaM MHO-
TMX paHee MPOBOIMBLIMXCS TeCTOB. JLIsi BCeX BUIOB MPUKA30B M BCEX BBIOO-
POK TIPOLIEHT MPUOBLTBHBIX CIETOK cocTansii ot 40 1o 43%.

WHTEpEeCHO OTMETUTB, YTO laXe B YOBITOUHBIX BApUAHTAX MOTEPU KaruTa-
Jla ObUIM 3HAYMTETBHO MEHbBIIE, YeM BCTpeyaBllMecs] B pa3HOOOpa3HbIX Mpe-
IBUTYIIMX TeCTax.
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Tabauua 8—1. Dpgexmuenocms é npedenax evblOOPKU HA PAZNUHHBIX PLIHKAX
U 6 pazauuHbIX mecmax
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[MTpu ucnoab30BaHUM PHIHOYHOTO BXOJA IO LIEHEe OTKPBITHSI KAUTAI CHU-
Kascst 1o Hostopst 1988 r. o wmionst 1989 T. GbUIO BOCCTaHOBIEHO OKOJIO 50%
notepb, 06pa3yst U-00pa3Hyl0 MOJIEIb CO BTOPBHIM ITMKOM B paiioHe HOSIOpS
1990 r. 3arem HabI0AATIOCH TOBOJBHO OBICTPOE CHMXEHME 10 HOsIOpst 1992 1.,
rnocJie yero — GoJsiee MeUICHHOE MajeHue KamuTajia Ha MPOTSKEHUU BCEro
ocTaTKa BBIOOPKM M MEPBOI TPETH MepUo/ia BHE BBIOOPKU. DTO CHUXEHUE 3a-
KOHYMJIOCH B anpesie 1996 T., U ¢ Tex rmop /10 KOHIIA Tieprojia BHe BBIOOPKH Ka-
MUTaT BO3pacTail.
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Tabauya 8—2. Dppexmusnocms 6He npedenos 6bl6OPKU HA PAZNUYHBIX PLIHKAX
U 6 PazsAuMHbIX mecmax
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ITpu MCMONB30BAHUM BXOIA MO IMMUTHOMY IPUKAa3y KalMTaJ MOYTH HE U3-
MEHMJICS 10 sitHBapsi 1987 I., 04eHb pe3Ko BbIPOC 10 MKKa B Mae 1987 r. u 3aTeM
naznai 10 Hosiopst 1992 r. C atoro BpemeHu a0 uionst 1994 r. Habmonancs pes-
KUl TIOIbEM, TIOC/IE Yero HabMoaamich OecropsIouHble U3MEHEHUsI 03 sIB-
HOTO TPeHJA.

Hcrnonb3oBaHMe BXOIHBIX CTOI-NPUKA30B 00ECTIEYMBAIO CTAOMIBHBIN 1
CHJIBHBIM pOCT KamuTaia 1o uioHs 1988 T., a 3ateM Habmomaaoch maaeHue 10
KOHIIa TIeprofia BEIOOPKM M B TeueHHe MEPBOii TpeTH Meproia BHE BHIOOPKU.
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MuHuMyM OBUT TOCTUTHYT B eKadbpe 1995 1., a ¢ Tex mop u 1o deBpans 1999 r.
(KOHelI TJAaHHBIX) OTMEUEH PEe3KUii MOABEM.

TIpu cpaBHEHMU pe3yJIbTATOB PA3IMYHBIX PBIHKOB BUAHO, YTO Hauboiee
Pe3yIbTaTUBHBIM ObUT PHIHOK HEATUIMPOBAHHOTO OEH3MHA, Ie HabIo1aIuch
YCTOMUMBBIE 3HAUUTENIbHbIE TIPUOBUIM U B TIpesiesiaX, U BHE MPEeesIoB BBIOOP-
ku. C 3TOii MOIE/IBIO TAKXKE XOPOLLIO COYETAICS PHIHOK MaJUIafusi: BXOABI 110
OTKPBITUIO U TIO JIMMUTHOMY TIPUKa3y MaBajii MpUObLTbL M B TIpesiesiax, U BHE
npeaesioB BEIOOPKHU, a BXOJ MO CTOI-MPUKa3y ObUT BeCbMa MPUObLIEH B IIpele-
Jlax BBIOOPKM M HENTpasieH BHe Hee. Kpome 3Toro, XopolM Ce30HHBIM PBIH-
KOM OKa3aJiCsl PbIHOK KMBbIX CBUHEM, NIPUOBLIBHBIN B Mpe/iesiax BBIOOPKY LI
BCEX BUJIOB NPHKa30B. BHe BEIOOPKYM HA 9TOM pBIHKE OBUTH MPUOBLTLHBI BXOIBI
10 IMMUTHOMY ITPUKA3y U CTOI-IpUKa3y. XOpOIIO COOTBETCTBOBAI CE30HHOI
MOJIeNT PHIHOK Kodye: Bce TpM BUIa MPUKA30B JaBaIv TMPUOBLIb B Mpesenax
BBIOOPKU, BXOIbI [10 OTKPBITUIO U IO CTON-NPUKA3Y T 3HAYUTEIBHYIO [IPU-
ObLTb BHE TIpesesioB BbIOOpKU. Kpome Toro, Herioxo paboTtajia cucteMa M Ha
PBIHKE XJIOIKA: BXOJL [0 CTOI-IIPUKa3y 00€CIey I BBICOKYIO PUOBLUIb U B Ipe-
Iiefiax, ¥ BHe TIPeIesioB BIOOPKHU, M HU OIMH BUIL TPUKA30B HE TIPUHEC 3HAUU-
TeJIbHBIX YOBITKOB B 00eMX BbIOOpPKaX JaHHbIX. TO, YTO pIHOK HEITUIMPOBAH-
HOTO GEH3MHAa XOpOLIO paboTall ¢ JaHHOW MOJeNblo, HeyIuBUTeNIbHO. JlocTta-
TOYHO CTPAHHO, YTO PHIHOK Ma3yTa, MOTPEGHOCTb B KOTOPOM CUJIBHO 3aBUCUT
OT BpEMEHM Tofia, ObLT MPUOBITLHBIM TOJBKO C MCMOJIb30BaHUEM BXOIOB TI0
JIMMUTHOMY TNIpUKa3y B 00enx BbIOOpKax qaHHbIX. Ha priHKe Kode Takxe cy-
LIECTBYIOT BBIpaXK€HHbIE CE30HHBIE MOJIENH, CBSI3aHHbIE, HAIIpUMep, C 3aMO-
PO3KaMU, KOTOPbIE MTOBPEXIAIOT IUIAHTALIMY, BbI3bIBAIOT Ae(DULIUT U MOBbILIA-
10T 11eHbl. [1py 3TOM, KaKk HY CTpaHHO, B TIpe/iesaxX BHIOOPKY PBIHKY TILEHULIBI
ObLIM MAJIONPUOBUIbHBI, 32 UCKJIIOYEHHEM MUHHECOTCKOI MIIEHULIBI C UCTIONb-
30BaHMEM BXOja IO JMMUTHOMY TIpMKa3y. BHe mpenenoB BEIOOPKM B TpyIITe
MileHul Habmoaanoch 6ombile npuodbuieil. Hanpumep, BXon Mo JIUMUTHOMY
TpuKa3y obecreurBa MpUObLUIL Ha BCEX TPEX PhIHKAX IMIIEHHIIbI, a BXOI MO
CTON-IIPUKAa3y — TOJbKO HAa KAH3aCCKOM PbIHKE. Pl Ipyrux ppIHKOB Takxe
TIpUHEC MPUOBUTH ISl HEKOTOPBIX BUIOB NIPMKA30B B Mpesiesiax Wik BHE Tpe-
nesioB BbIOOpkU. [1o cpaBHEHUIO CO CKPOMHBIMU pe3yJbTaTaMu OOJIBIIMHCTBA
MoJIesieid, MCCIeOBaBIIMXCS B TIPEABbIIYIINX I71aBaX, o0I1ee KOJTMIEeCTBO MpH-
ObUIBHBIX PE3Yy/IbTATOB HA PA3IMYHBIX PHIHKAX B Pa3Hble TEPUOIBI BPEMEHU
HE MOXET He NMPOU3BECTH OJIarorpusTHOTO BIEYATICHHUS.

Kpome 3Toro, MHTEPECHO OTMETUTb PACXOXAEHUE MEXIY MOBEICHUEM
CE30HHBIX MOJIEJIEii B 3TOM MCC/IEIOBAaHUM U B HAIIMX COOCTBEHHBIX TECTaX
S&P 500 6onee pannero repuona (Katz, McCormick, anpenb 1997). Pazmaus,
CKOpee BCero, OOBSICHSIIOTCSI Pa3HOI HaCTPOWKOIA MPOLEAYPbl ONTUMU3ALINHU,
B paHHMX TecTax MPoOBOAMIACH HACTPOIKa Ha TOPrOBIIO TOJBKO MHIEKCOM
S&P 500, a B 6ojiee MO3THUX — LIEJbIM MOPTdheaeM HUHAHCOBBIX MHCTPYMEH-
ToB. ITo cpaBHEHMIO C IPYrMMU PhIHKAMK CE30HHbIE SIBJIEHUS Ha pbIHKe S&P
500 umMeroT ropaszao GoJiee BHICOKYIO YacTOTY U, CJIEl0BaTeIbHO, TPEOYIOT UC-
MOJIb30BAHUS CKOJIB3SLIMX CPEAHUX CO 3HAYUTEIBHO MEHBIIMM MEPUOIOM.
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Kpome Toro, paHHUE TeCThl He MCMOIb30BAIN OTACIbHBIX BBIXOIOB [UISI TOTO,
YTOOBI ObITa BO3MOXKHOCTD 3aXBaThIBATh CE30HHBIE TPEHIbI JUTMHOI B HECKOJTb-
KO Helesib. B TaHHBIX TecTax CTaHIAPTHBIN BBIXOJ 3aKPBIBACT CHEIKY CITYCTSI
He Gosee yeM 10 ameit — ckopee Bcero, 3¢ (GeKTUBHOCTb BCEX PHIHKOB, a He
Tosibko S&P 500, yBesnumiaachk Obl MpU 3aMeHE CTAHIAPTHOTO BBIXOA HA BbI-
XOIl, CITIOCOOHBII YIepKUBATh MO3ULIMIO MPYU TPOIOJIKUTEIBHBIX TPEHIAX.

TecTupoBaHue 6a30Boii MOAENN, OCHOBAHHO Ha LLEHOBOM MMNyfabce

Iyt Moziesii, OCHOBaHHOW Ha UMITYJIbCE, TPOBOIMIOCH CIITaXKMBAHUE HEMHTE-
TPUPOBAHHOTO CE30HHOTO BPEMEHHOTO psifia U3MEHEHUIA LIEHBI TTPU TTOMOIINA
LIEHTPUPOBAHHOTO MIPOCTOTO CKOJB3SIIIETO CPEIHEro ¢ epuoaom avglen. Llen-
TpupoBanHoe CC He JaeT 3ara3IblBaHUsl, TOCKOJIbKY OTHOCUTEIIBHO TEKYIIe-
IO THST 3TOT METOJl YCPEAHSET OMMHAKOBOE KOJTMYECTBO MPOILTBIX M OYIyIINX
TOYEK JaHHBIX. VICMOMb30BaHNE 3TOr0 METONIA OMPaBIAHO TSI CE30HHBIX MO-
niesieil, B KOTOPBIX OLIEHKA CE30HHOTO BIMSIHUSI HAa OMPENETICHHYIO JaTy OCHO-
BBIBAeTCSI Ha JAHHBIX CTapIlle OJHOTrO rofa. sl 3Toro CriiaXkeHHOTo psiia ce-
30HHBIX U3MEHEHMUIA LIEHbI PACCYMTHIBACTCS PsI CPEAHMX aOCOTIOTHBIX OTKJIO-
HeHMiA. [IJ1s1 TOr0 pacCUMTHIBAIIOCH AOCOTIOTHOE OTKJIOHEHUE IS KAXK/IOTO JTHS.
3aTeM psii aOCOIOTHBIX OTKJIOHEHUI YCPEAHSUICS C TIOMOLIBIO CKOJB3SILIETO
cpeatero ¢ niepuogoM 100 gHeit. CUrHaJl Ha MOKYIKY TeHEPUPOBAJICS, €CIIN
3Ha4YeHME CE30HHOTO MMIIyJIbca JAHHOTO JHS TUTIOC CMEIIeHue (disp) TpeBbl-
1IaJI0 HEKOE ITOPOTOBOE 3HAUYCHUE (Thresh), yMHOKEHHOE Ha Cpe/iHee abCoIoT-
HOE OTKJIOHEHME CE30HHOro mmmysbca. CUTHA Ha MPOAAXy reHepupoBascs,
€CJIM CEe30HHBII UMITYJIbC C YUYETOM CMEIIeHUsT ObUT MEHbBILIE TTPOU3BEACHUS
IMOPOTOBOTO MHOXMUTENS (thresh) U cpenHero abCOMIOTHOTO OTKJIOHEHUSI, B35~
TOTO CO 3HAKOM MHMHYC. BXOIbI BBIMTOIHSIIUCH ITPY TTOMOILY PA3TUIHBIX TPUKA-
30B: B TeCTe 4 — BXO[I 110 OTKPBITHIO, B TECTE 5 — BXO 1O JUMUTHOMY ITPUKa-
3y, B TeCTe 6 — IO CTOI-TIPUKAa3y.

OnNTUMU3UPOBAJICS TIEPUOJ CKOJIB3SILETO CPEIHET0, CMEIIEHUE U TTOPOT.
Iepuon nporousuicst ot 5 g0 15 ¢ warom 5; cmemenue ot 1 go 10 ¢ mwarom 1;
nopor ot 1,5 mo 2,5 ¢ mwarom 0,5. Hauyuinast 3pcheKTMBHOCTD B TIpeesiax Bbl-
0OpKHY OTMeueHa Ipu nepuoe 15, mopore 2,5 1 cMellieHH 2 BHE 3aBUCUMOCTU
OT BMIa NprKa3sa. [Iisi BXoza Mo OTKPBITHIO U TIO CTOI-TIPUKa3y ObLIO MPEAToy-
TUTEJIBHO CMELLEHUE 2, Ul BXOJA IO JIMMUTHOMY IpMKa3y — cMmelueHue 1. B
COOTBETCTBUH C ITUM OXUAAHUSIMU 3HAYCHUST CMELICHMSI ObUTH TOpa3io MEHb-
11e, YeM B MOJIE/IM, OCHOBAaHHOM Ha MepeceyeHnu, B KOTOPOU 3a CUET CMellie-
HMSI HEOOXOIMMO OBbLITO KOMITEHCHMPOBATh 3aIla3IblBaHNE CKOJB3SINX CPSIHUX.

B oGuieM, pesyabTaThl ObUIM TOpas3io XyxkKe, YeM y CEe30HHOM MOIeIu Ha
repeceyeHny cpenqHrX. B rnpenenax BBIOOPKY TOJBKO BXOIBI TIO CTOT-TIPUKA3Y
ObLTM MPUOBLILHBIMU. BHe npenenoB BbIOOPKM HU OIMH BUJ BXOJOB HE Aall
TTOJIOKUTETBHBIX pe3ynbTaToB. CpegHue YObITKM B ce/IKe ObUTM BechbMa 3Ha-
YUTESTbHBIMU, U, KAK HU CTPAHHO, JUTMHHBIC MMO3ULIMY PAOOTATM XyKe, YeM KO-
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pOTKUE. DTO MPOTUBOPEUUT 001l KapTUHE OoJiee BHICOKOM 3 (HEeKTUBHOCTH
JUTMHHBIX CHEJIOK.

IMpu BXOAE MO PHIHOYHOMY MPUKA3Y MO LIEHE OTKPBITUSI U TI0 JIUMUTHOMY
MpUKa3y KaluTajl CHIKAJICS ¢ Hayajia BHIOOPKU 10 KOHIIA Mepuoa BHE BbI-
6opku. [1pu ncnosb3oBaHUHU BXOAA MO IMMUTHOMY MPUKa3y NMaJcHUe KanuTa-
J1a GpUTO OoJiee TUIaBHBIM. [1pM MCTIONB30BaHUM BXOJOB IO CTOI-TIPUKA3y Ipa-
GUK M3MEHEHHUS KanuTaia KoJjiebascsi B TOPM30HTAIbHOM AMarna3oHe 10 Mast
1990 r. 3arem Havascsl pe3KHil pOCT KaluTala, MPOIOIKABIIUICS 10 CEHTSI0-
pst 1990 r. C Tex mop ¥ MOYTU A0 KOHLA JAaHHBIX KaMUTaJl MEUICHHO TMajial.
[Mocne anpenst 1997 r. KanuTan NPaKTUYECKU TIEPECTa U3MEHSIThCS.

Mopnesnb rostyduia npuobLUIb IPU TOProBjie Ka3HAYeMCKUMU O0JIUralisiMu,
10-1eTHIMM Ka3HauYeMCKUMU OymaraMu, UeHOM, ChIpOil He(ThIO, Ma3yTOM,
HE3TWIMPOBAHHBIM OEH3MHOM, KUBBIMU CBUHbSIMU U KO(de B Mpeienax U BHE
npenenoB BeIGopku. Hampumep, kasHauelickue obaurauu u 10-retHue Oy-
Maru ObLTM BecbMa MPUObLILHBI Ha 00eUX BBIOOpPKAX MPU UCIOIb30BaHUU BXO-
IIOB TIO JIMMUTHOMY NPUKa3y WIN CTOI-TIpUKa3y. PIHOK neHbI ObLT Hanbosee
MPUOBLIEH C UCMOIb30BAHUEM BXOJOB I10 CTOI-IPUKa3y, HO MPUHOCUII JOXO[
Y C IPYTMIMM TIPKa3aMM, PaBHO Kak U ceipasi HedThb. PBIHKM Ma3yTa 1 HeaTH-
JIMPOBAHHOTO O€H3MHa ObLTA BLICOKOMPUOBLLIbHBI B 00€UX BbIOOPKaX MPU UC-
TT0JIb30BaHUY BXOIOB IO OTKPBITHIO U TIO CTOM-TIPUKa3y, HO HE BXOMIOB 1O JIU-
MUTHOMY IipuKa3sy. Ha ppIHKe XUBbIX CBUHE ! MAKCUMAJTbHBIE IIPUOBLTU BO BCEX
Teproaax OTMEUEHBI TTPU UCTIOIB30BAHMY BXOA TIO OTKPBITUIO W IO CTOTI-
npuKaszy. DTOT PbIHOK ObUT OCTOSIHHO MPUOBLTHHBIM TSI BCEX BUIOB MPUKa-
30B, KaK ¥ pbIHOK Kode, TIe Hanbosee ycToitumBasi ¥ BbICOKast MPUObLTL 00ec-
MeYrBajach BXOJOM IO CTOM-TMPHUKa3y. B GOJIBIIMHCTBE CIy4aeB Ha PhIHKAX
MILEHULBI MOIEb OblIa YOBITOUHOM.

B npenenax BbIGOpKYU 15 pbIHKOB ObLIU B TOM WIK UHO# CTENEHU MPUObLIb-
HBIMU IIPU UCTTOJIb30BAaHUH CTOTI-TIpYKa3a, 13 ppIHKOB — MPU BXOJIE 1O OTKPBI-
TUIO U 9 PBIHKOB — TPU BXOJIE 10 IMMUTHOMY NpuKa3y. BHe npenenoB BbIOOp-
KU 9TH 3HAYE€HMS COCTaBWJIM COOTBETCTBEHHO 15, 16 1 16.

XoTs1 MoZIeNlb, OCHOBAHHAsI Ha LICHOBOM MMITYJIbCE paboTaia Xyxe Ha Lie-
JioM Tioptderie, OHa IMoKa3aia OTIMYHbBIC Pe3yJIbTaThl Ha GOJbIIEM KOJIUIEeCTBE
OTIEJIbHBIX PBIHKOB, Y€M MOJIe/Ib, OCHOBaHHasl Ha MEePeceYeHUN.

UcnbiTaHns mopenn, OCHOBAHHOW Ha nepeceyYeHuun
C nopTBepXAeHuem

DTH MOIEIN WASHTUYHBI OMMCAHHBIM BBIIIIE OCHOBHBIM MOJIEJISIM Ha Tiepece-
YEHUH, 3a UCKJIIOYEHUEM TOTO, YTO PElICHUE O BXOJE MPUHUMAETCS TOJIBKO B
TOM CJly4ae, KOraa Ce30HHOE MOBEICHUE PhIHKA MOATBEPXKIAETCSI COOTBETCTBY-
IOLIMM 3HaueHueM croxactryeckoro beictporo %K. Eciu nepeceueHue cBu-
JIETEJIbCTBYET O OIArornpusiTHOM MOMEHTE JUISl TTOKYITKM, TIOKYIKa OCYILECTB-
JISIETCS TOJIBKO Mpu 3HadeHun boictporo %K menee 25%. D10 o3HayaeT, 4To
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IUTSE TeHEpalluy CUTHAIA K TTOKYITKE PHIHOK AOAKEH HaXOIUTHCS B COCTOSIHUM
CHUXXEHUS WK ObITh BOJIM3KM CE30HHOTO MUHUMYMa JUTsl TOKYIKK. Takum ke
00pa3oM Mpoaaxa OCyIIeCTBISETCs, eciii 3HadeHrne boictporo %K Gonee 75%,
YTO yKa3bIBaeT Ha OJIM30CTh PbIHKA K MakcuMyMy. Kak v B Ipyrux Tecrax, uc-
MOJIb30BaHbI CTAHAAPTHBIE BBIXOBI. B TecTe 7 BXO OCYILIECTBIISUICS MO OTKPBI-
THIO, B TeCTe 8 — I10 JMMUTHOMY TIpUKa3y, a B TecTe 9 — MO CTOMN-ITPUKA3y.

OnTrMu3auys 4jsi 3TUX TECTOB CTOsUIa B TIPOTOHKE MepHoa CKOJIB3SIILIETO
cpenHero avglen ot 5 1o 20 ¢ marom 5 (Pi) u cmetenust disp ot 0 1o 20 ¢ iarom 1
(P2). J1ns1 pbpIHOYHOTO BXOZIa MO OTKPHITHIO ONTUMAaJIbHBIC 3HAYEHUSI COCTABIISIIA

15 w1st nepuoza CKOJb3SILIEro CpeaHero 1 7 [uist cMelueHust. Jist Bxoaa 1o JIMMUT-
HOMY MpYKa3y ONTUMAaJIbHBIE 3HAUSHMST COCTABIISUTN 15 [UTs meproa CKOb3sIIIe-
O cpenHero u 6 st cMereHust. st BXoZIa 1Mo CTOI-TIPUKa3y ONTUMaJTbHbIe 3Ha-
yeHMs1 cocTassui 20 U1t Ieproa CKOMB3SILIETO CPeIHEro M 9 WISk CMEIeHUs.

IIpu paccMoOTpeHUH pe3yIbTaTOB KaX 101 CIEIK! UCTIOIb30BaHUE TOATBEP-
xaerust beictpoiv % K yxyaumio 3¢ dekTHBHOCTb pabOThI CUCTEMbI Kak B Ipe-
IieJiax, Tak U BHE MPE/IeIOB BBIOOPKY TTPU UCTIOIB30BAHUU BXOJOB 110 OTKPbHI-
THIO Y TI0 TUMUTHOMY TIpUKa3y; B 00OMX CIydasix MOTepy ObUTH 3HAYUTETbHbI-
mu. [Ipu mepexone Ha CTON-IPUKA3bl B 00eMX BHIOOPKAX OTMeYeHa HeOOIb-
masi MpuobLIb. B mpemenax BHIOOPKM CpemHsis cAeika npuHeca 1oxon $846,
BHE TIpe/iesioB BbIGopku $1677. B nipenesnax BbIGOPKU 41% CHEIOK GbLI BBITOI-
HBIM, TOJI0Basi TOXOIHOCTh cocTaBuia 5,8%. Cratuctuyeckasi 3Ha4YMMOCTb 3TO-
ro pe3yJibTarta HU3Ka, HO 10 KpaifHedl Mepe pe3yJibTaT HeJib3sl Ha3BaTh SIBHO
Ciy4aitHbIM. Wl IUTMHHBIE, M KOPOTKKE MTO3UIINK ObUT IPUOBUTbHBL. BHe mipene-
JIOB BbIOOpKU 44% cienok ObUTA TPUOBUIBHBIMM, TONOBAsI JOXOIHOCTb COCTa-
Bwia 19,6%. BeposiITHOCTb TOTO, YTO Pe3yJbTaThl HE SIBJSIIOTCSI CAyYailHBIMM,
cocraBwia 77%. [To-npe>xHeMy BBITOTHBIMU OBIAK U [UTMHHBIE, U KOPOTKUE ClIeI-
ku. [1o cpaBHEHMIO C APYTMMM CUCTEMaMU KOJMYECTBO CAEIOK ObLIO OTHOCH-
TeJIbHO HU3KUM — Bcero 292 B nipezenax v 121 BHe mipesiesioB BIOOPKHU. B 06-
IeM, MOJIEJIb CHOBA OKa3aJ1ach MPUOBIIIBHON — CE€30HHBII MPUHIUI, BUIUMO,
BCe-TaKU MOXET CITy>KUTh OCHOBAaHUEM UISI 3aKJIIOUYEHUsI CIETIOK.

I'pahuk M3MeHEHUsT KaMTaIa s PBIHOYHOTO BXOA IO II€HE OTKPBITHS
MOKAa3bIBaeT MOCTENIEHHOE CHIDKEHME 10 Masi 1989 T., 3aTeM TOpU30HTAIbHBIN
yyacTok f10 aBrycta 1993 r. Jlanee 1o KOHIIa BBIOOPKH 1 GOJIBILYIO YaCTh BpeMe-
HU BHE BBIOOPKM KaruTai nagat. ['paduk n3MeHeHUsl KanuTaia Iisi BXoIa 1o
JIMMUATHOMY ITPUKA3Y BHITJISIANUT MOAOOHBIM 006pa30M, HO MafieHUe KAITMTaa IIIT0
6osee tuiaBHO. ['padhuk U1t BXozIa TIO CTOI-TIPUKA3Y BBIISIUT MIPUHIUITNATb-
HO MHaue: Kanurai ObIcTpo magan 1o mMasi 1987 ., 3aTeM poc ¢ yCKOpPEeHUEM 10
vioHs 1995 r. (Hauasio repuona BHE BBIOOPKM) U € TeX IMOp MPaKTUYECKU He
M3MeHsUICs. MakcuMabHbIe TIPUOBLUTN ObLTH TOCTUTHYTHI MeXTy MioHeM 1990 1.
u MaeM 1991 ., maem u ceHTsIOpeM 1993 r. u Mexuy stHBapeM U utoHeMm 1995 1.
[Mocneanuii M3 MeprMoaOB MPUOBLIM HAXOAUTCS BHE MPEIEIOB BHIOOPKH.

Tlo cpaBHEHMUIO C IBYMSI TIPEIBIIYIIIMMU MOIEJISIMU ITOCTOSIHHASI TPUOBLTH
JUTS BCEX BUIIOB MPUKA30B OTMEYEHA HAa MEHBIIIEM KOJMYECTBE PHIHKOB. [Tpu-
ObUTH ITPU BCEX TPEX BUIIAX BXOJOB KakK B MpelieNiaX, TaK U BHE MPeesioB BbIOOP-
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KM OTMEYeHa TOJIbKO Ha pbIHKE Jieca. Ha pbIHKe He3TMJIMPOBAHHOIO OEH3MHA
BCE BXOZIbl ObLIM MPUOBUIbHBI B TIpeeaX BBIOOPKH, a BXOIbI 1O OTKPBITUIO U
CTOI-TIPUKa3y ObUIA BEICOKOTIPUOBLIBHBI BHE TIpelieioB BbIOOpKK. Ha pbrHkax
kode 1 Kakao MojTydeHa MpUObLIb PY BCEX BUIAX BXOIOB B Mpeaesiax BbIoOp-
KU, HO TOJIBKO ITPY BXOJIE IO CTOI-MPUKa3y BHe BBIOOPKU. [1pu MCoIb30BaHUN
BXOJIa MO CTOI-TIpUKa3y KakK B Mpe/iesiaX, Tak U BHE TPEe/IeioB BHIOOPKU PHIHKK
NYFE, cepebpa, nauiamvsi, Cbipoit HedTH, Aeca u Kode ObLTN BHICOKOITPUObLIb-
HbIMU. Kak 1 paHee, pbIHKM IILIEHULIbI ObUIM YOBITOUHBIMU. TakuM oGpasoMm,
MoKa3aTeJd 3TOU MOJEJM IOCTaTOYHO MOCTOSIHHBI [UIsl YCIIEUTHOTO MPUMEHe-
HUSI C MCITOJIb30BAHMEM BXOJa IO CTOI-TPHKa3y Ha M30paHHBIX PhIHKAX.

TecTbl MOoAenn, OCHOBaAHHOW Ha nepecevyeHun
C NoATBepXAEeHWeM U MHBepcueit

OT1a MozeNb MPeACTaBiIsieT co0oii aHaJIor MpeblIylIeil, HO ¢ MPOBEeIeHUEM
JIOTIOJTHUTEIBHBIX C/IEJIOK B YUaCTKax, Iie ObLIM BO3MOXHBI MHBepcuu. Hanpu-
Mep, eCJIH IepeceveHne CPeAHMX JaBajio CUTHA Ha MTOKYIIKY, HO BeicTpbiit %K
GBIA BbILIIEC YPOBHST 75%, TO MMOAABaJICSl CUTHA Ha MPpojiaxy. B ocHOBe mjeu je-
2KaJI0 MPEeANoJ0XeHUe O BO3MOKHOM 00pallleHUU OObIYHOTO CE30HHOTO LIMK-
sa., [TonoOHBIM Xe 00pa3oM, eciid MepecedeHre yKa3blBalo Ha MPOIaxy, HO
Boictpeiit %K 6611 MeHee 25%, TO 1MoaaBajiCsi CUTHA Ha TIOKYTIKY. DTH CUTHa-
JIbl BBITTOJTHSTUCH TOTIOJIHUTEIbHO K CUTHAJIAM CUCTEMbl, OCHOBaHHOI Ha Tie-
pecedeHnM ¢ ToATBepxkIeHUEeM. B tecte 10 ncronb3oBajcs BXOJ 10 LIeHE OT-
KpbITUSI, B TecTe 11 — BXon Mo JIUMUTHOMY IpUKa3y, B Tecte 12 — BXon Mo
CTOI-TIPUKA3Y.

OnTumu3anust It 3TUX TECTOB COCTOsIIa B MPOTOHKE MEPHOAa CKOJb3sI-
1rero cpenHero avglen ot 5 1o 20 ¢ marom 5 (P1)u cmenienust disp ot 0 1o 20 ¢
maroM 1 {P2). 1151 BXoAa Mo OTKPBITUIO ONTUMAaJIbHbIE 3HAYEHUSI COCTABIISUTN
15 w1st mepuoja CKoJb3sILIEero cpeiHero u 2 uist cMelleHus. st Bxona 1o Jim-
MUTY ONITUMAaJIbHBIE 3HAYEHUS cOCTaBIIsM 20 151 Teproaa CKOIb3SIIIETO CPeli-
Hero u 4 it cMeneHust. JUisi BXozia 1o CTOT-TTPUKA3y ONTUMAaIbHbIC 3HAYSHUS
cocrapisii 20 I ieprosa CKOJb3SIIIETO CPEIHEro U 9 ik CMeIeHusI.

IIpu paccMOTpeHUH BXOJA M0 1IeHEe OTKPBITUSI rpadrK U3MEHEHUsT Karu-
Tasla MIOCTOSTHHO U TUIABHO CHMKAJICSI OT Havala K KOHILy Bcero Habopa JaH-
HbIX. 1151 BXOIA 10 JINMUTHOMY MIpYKa3y rpaduK U3MEHEHMs KarnuTaaa TaKxKe
CHMDKAJICS, XOTs O0lliee MageHue KanuTaja Uisl 9TOro Buaa npukasa Obuio no-
4TH B JIBa pa3a MeHblle. ['padvk u3MeHeHUs KanuTaia Ui BXoua 1O CTOI-
npuKasy cHuxkancs 1o mast 1987 1., 3atem 1o aBrycra 1993 r. kanuran npakTu-
yecku He usMeHsuics. C asBrycra 1993 r. no utoHb 1995 r. KanuTan pe3ko Bbl-
poc, a 3aTeM IMOCTENeHHO CHIKAJICS 10 KOHIIAa pacCMaTpUBaeMOTo IMeprosa.
Jlo6aBneHue MTHBEPCUM 0KAa3aJlo pa3pyLIUTeIbHOE BiusiHUE Ha 3 (PeKTUBHOCTD
moznenu. OueBUIHO, HAOIIOHAeMble CE30HHBIC SIBJIEHMSI PEIKO COMPOBOX/IA-
I0TCSI UHBEPCHUSIMU.
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[loGaBieHne MHBEPCMOHHBIX CUTHAJIOB KaTacTpO(PHUeCKH yXyammio 3¢-
(GEKTUBHOCTb CUCTEMBI 10 NTOKA3aTENI0 CPEAHEN MPUOBLIN B CAEJIKE MPU BCEX
BHAAxX BXOIOB. Bo Bcex coueTaHMsIX BBIOOPKYM JaHHBIX M BHIA BXOa Habona-
JIUCH YOBITKH, 332 UCKITIOUEHNEM OYeHb MATIEHbKO# MPUOBLTH TTPU BXOIE TTO CTOIT-
TpuKa3y BHE TpeniesioB BEIOOpKU. H1 Ha 0MHOM pBIHKE HE OTMEUasloch yCTOM-
YMBBIX IPUOBLICH UTS PA3TUIHBIX BXOIOB, XOTSI OTACIbHbIE MPUOBUTBHBIE CO-
yeTaHMs Bee ke 0putn. Hampumep, Bxox o cromn-npuka3y Ha ppiHkax NYFE u
10-J1leTHMX Ka3HaueicKuX Oymar ObUT OUeHb MPUOBUTLHBIM U B TIpe/eiax, U BHE
npenenos BeIOOPKHU. Tot ke addekT Habmonaacs Ha pbIHKaxX IJIATUHBL U Ce-
pebpa. B npenesnax BBIOOPKM ¢ BXOIOM IO CTOM-TPUKa3y OYeHb MPUObLTLHBIM
OBIJT PEIHOK COM, HO BHE TPEAEIOB BEIOOPKH MPUOBLIH TOTO PhIHKA OblTa MU-
HUMaJIbHOM. Bo Bcex coOueTaHUsIX BUIOB ITPUKA30B U BBIOOPOK TaHHBIX Ha PbIH-
Kax TIIeHNIIB IPUOBUTH ObUTa HYJIEBOI MJIM HAOMIONAINCH YOBITKH.

0630p pe3ynbTaToB

Pe3ysbTaThl BCEX TECTOB OOBEAMHEHBI B OJHOI TabIMLe W MPEACTaBIeHbl Ha
nByX rpacdukax it o6o3penusi. B tabn. 8-3 mpuBeneHs! mokasarenn s dek-
TUBHOCTU, paclpeeseHHbIe [0 BBIOOPKE JaHHBIX, BULY BXxoda U Moaenu. Pe-
3yJABTaThl KaXIO¥ MOIETN MPHUBOISATCS B ABYX CTPOKaX: B MEPBOW —IOXOM-
HOCTb B MPOLIEHTAX TOIOBBIX, BO BTOPOIl — CPeIHsisl MPUObLUIb WA YOBITOK B
caenke B Jojapax. JIBa mpaBbIX CTOIOIA COAepXaT yCpelHEeHHbIE 3HaYeHUS
JUTSI BCeX BUZIOB BXOJIa B IIpeJiesiax U BHe Mpe/iesioB BbIGopku. TTocnenHue cTpo-
KM COofiepXaT yCpeTHeHHbIe 3HaUeHUsI [UTST BCEX MOJIeJIeil TTo BUAaM IIPUKa30B.

W3 Tpex BUIIOB MPUKA30B, 00ECTIEYMBAIOIINX BXO B PHIHOK, JIYJIIUM ObLT,
HECOMHEHHO, BXOJ 10 CTOM-NpHKa3y. BXo/ Mo JIUMUTHOMY NPHKa3y U BXO 110
LIEHE OTKPBITHS ITOKA3a/I¥ IIPUMEPHO OIMHAKOBBIE PE3YJIBTAThI, HO X 3(hdeK-
TUBHOCTb OblTa ropasfno Huxe. Mcnonb3oBaHue CTONM-NpUKa3a o0ecreynio
TIOJIOXKUTENIbHBIE PE3YJIbTAaThl KaK B MpeJieiax, TaK U BHE MPEIEJIOB BEIOOPKH.

IMpu cpaBHeHMM Mozeseil IO Pa3TMYHBIM BHAAM BXOIOB OYEBUIIHO, YTO B
npezenax BbIOOpku 3¢(HeKTUBHOCTD OblIa MAKCUMAIBHOM [UIsl MOJEIN Tiepe-
CeueHUs ¢ TIOATBEPXKIEHNEM Y HaUXYJILIeH Il MOIEIN TlepeceyeHust ¢ Toa-
TBEpPXIEHUEM U MHBepcueil. BHe npenenos BbIOOpkU Haubosee 3¢ dekTruB-
HOIt GblIa 6a3oBasi MOJIENIb, OCHOBAaHHAsI Ha TEPeCeuYeHUM, HauXyaen —
OMSATH-TAKKM MOJIEJIb Ha ePeCeYeHH C TOATBEPXKACHUEM U MHBEPCHEIA.

Kax MOXHO BUIETb, B Tpelesax U BHE MpelesoB BEIOOPKY HaWTyullast
3¢ deKTUBHOCTB JOCTUTAETCSI TIPY COYETAHUH BXOJIA 110 CTOM-TPHUKa3y ¢ MozIe-
JIbI0, OCHOBaHHO Ha IepeceueHUN C MOATBEPKICHUEM.

B mpealecTBYOLIMX [MIaBaX MCIBITBIBAIMCH Pa3IMYHble BUIbI MOJEIEi
BXOJIa, TIPUYEM OOBIYHO HAMJTYYIIM ObLT BXOJ 110 IMMUTHOMY NipuKa3sy. B ciy-
Jyae Ce30HHbIX Mojesiell moBbiieHne 3G dEKTUBHOCTH MPHU UCMOIb30BaHUU
BXOJ1a TIO CTOTI-TIPHKa3y HOCUT ApaMaTHYeCKHil XapakTep, HeCMOTpPsI Ha GOJb-
LIIMe PacXo/Ibl Ha CAENKY. PaHee Ka3aloch, YTO MPUHLIMITEI TPOTUBOTPEHIOBOI
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Tabauua 8—3. Dpghekmusrnocms 6x0006, 0OCHOBAHHBIX HA CE30HHBIX AGNCHUAX NO
: MoOensim, UOam NPUKA306 U 6bIOOPKAM OAHHBIX

Mopens B npepenax BbiGOPKU BHe npenenos BLIGOPKM CpepnHee | CpenHee
Otkpbimie JMMUTHbIA ~ CTon- Omipbrve Jiumumibit  Cron- B BHe
npukas npukas npukas npukas npegenax | npeanenos
Ha ocHose -9.7 -4.1 -13 -5.8 -1.7 83 -5.0 03
nepeceueHus -1127.0  -424.0 -179.0 -300.0 -56.0 576.0 -576.7 733
Ha ocHose 9.4 7.4 33 -13.6 -13.7 -16.4 -45 -146
umnynbca -1069.0  -757.0 275.0 -9520  -785.0  -1750.0 -517.0 | -11623
Mepeceuenme ¢ -9.6 -7.2 5.8 -13.8 -21.1 196 -3.7 -5.1
noateepxaenvem | -1195.0 8320 846.0 | -1512.0 -3408.0 1677.0 -393.7 -1081.0
Tlepeceenute ¢ -9.6 -8.9 -2.2 ~20.4 -226 09 -6.9 -14.1
noateepxaervem v [ -1669.0 -1696.0  -229.0 | -25450  -2642.0 95.0 -1198.0 | -1697.3
uHBepCuei
B cpeptem -9.6 -6.9 14 -13.4 -14.8 31 -5.0 -84
-REG 973 1783 | 13273 -1722R 1485 -671.3 -%63

TOPTOBJIM MOTYT AE€HCTBOBATb JIyyllle B COYETAHUU C KAKUMU-TTMOO ClIeLyIoLu-
MM 32 TPEHIOM WJIM TTOATBEPKIAIOIINMY 3JIEMEHTaMH, HallpuMep C BXOIOM T10
cTon-TpuKasy. B cirydae ¢ ce30HHBIMM MOJIETISIMU 3TO TIOATBEPKICHUE, TIOy-
yaeMoe B pe3y/IbTaTe cpabaTbIBaHUsI CTON-TIPUKA30B, SIBJISIETCS Aaxe Goiee
BaXKHBIM, YeM MOJIydaeMoe OT rokasarelieii Bpoae boictporo %K. [Ipyrumu cio-
BaMU, €CJIM Ha OCHOBaHMM CE€30HHOW MOJEN CIIeNyeT OXHUIATh IMOBBIIICHUS
1LIeH, MOATBEPXKAEHNE 3TOTO JOJKHO OBITh TIOJMYYEHO JI0 3aKJIIOUSHUSI CACTKHU.

B o61wem, cosnaeTcs BreyaTieHUe, YTO CE30HHbIE SBIEHMs IEHCTBUTEb-
HO OKa3bIBalOT BO3AEHCTBME Ha PBHIHOK, YTO J0Ka3aHO HeyCTymarolled Wi
TIpeBOCXOAIIEH Tpyrre Moaean 3hdHEKTUBHOCTBIO CE30HHOM CUCTEMBI C BXO-
JIOM TIO CTOTI-TIpHKa3y. DTa MOJIeNb OblTa OMHOI U3 HEMHOTUX MPUOBUTBHBIX.
BiusiHue ce30HHBIX SIBJIEHUI HA PBIHKU, OYEBUITHO, SIBJISIETCS TOCTATOYHO CHJIb-
HBbIM, YTO OINpaBJbIBAaeT MPOBEAEHUE NAIbHEHIINX UCCAeJOBAaHUI MOJOOHBIX
Mozeei.

bbuto GBI MHTEPECHO MCCIENOBaTh CE30HHBIE MOJEIM, OTPAHUYMBIINCH
pBIHKaMH, e ObUla MOoKa3aHa UX MakcHMasibHast 3 (EKTUBHOCTD, WIM XKe
pbIHKaMU, rae 1no ¢pyHIaMEeHTaJbHBIM MPUYMHAM CJIeAyeT OXUAATh SIPKO Bbl-
paxkeHHBIX Ce30HHBIX 3 dekToB. Mcxoms 13 nMeonmxcs: TaHHBIX, MOXHO
3aKJIIOYUTh C JOCTaTOYHBIM OCHOBAaHUEM, YTO HEKOTOPBIE PBIHKU B BbICILIEI
cTelleH! O BEPXKEHbI CE30HHBIM SIBJIEHUSIM. B cBoe BpeMs1, OrpaHU41B UCIIONb-
30BaHUe MoJesIell, OCHOBAaHHBIX Ha MPOOOE, TOIBKO PbIHKAMU BATIOT, MBI O-
JIy9UIIM 3aMedaTebHbIe Pe3yIbTaThl — BO3MOXKHO, HEUTO IMOJOOHOE MTPON30¥i-
JIET TIPU OTPAaHUYEHUM CE30HHBIX MOJEJIel COOTBETCTBYIOIIMMU PHIHKAMU.

IIpu paccMOTpeHMM BCeX TECTOB U MOCYETe KOJIMYECTBA AOCTOBEPHLIX 3HA-
YUTEJIBHBIX TPUOBIICH CO3MaeTcs BIeYaTIeHue O TeX PhIHKaX, KOTOpbIe MpH-
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TOIHBI JIJIsI BEICHUSI TOPTOBJIH C TOMOIIBIO PA3JIMYHbIX Ce30HHBIX Moziesieit. Cpe-
IIM BCEX TECTOB B Mpeesiax U BHE MPEAEIOB BBIOOPKU HAMTYYILIUE PE3yIbTaThl
Habuonanach Ha peiHKe Kode. CrnenoBaresibHO, Ha pbIHKE Kode MOXHO ad-
(beXTUBHO MPUMEHSITh CE30HHBIE MOJIEIH, YTO HEYAUBUTEIBHO — ACPULIUAT U
LIEHbI HA PbIHKE KO(de B OrPOMHOM CTETIEHU MOABEPKEHBI BIMSIHUIO MTOTOIHBIX
ycaoBuii. Ha peiike kKode 11 u3 12 TecToB B npenenax BBIOOpKU 1 8 U3 12 Tec-
TOB BHE TPEIEIOB BHIOOPKU ObLIU MPUObUIbHBIMU. Ha pbIHKE HE3TUIMPOBaH-
HOro GeH3MHa NMPUOBUIBHBIMU OBLTM 8 TECTOB B Tpenesax BIOOpKU U 11 BHe
rpenesioB BbIoopku. Ha peiHKe cbipoii HeTH NPUObUTbHBIMU ObLIH 8 TECTOB B
npezesax BBIOOPKM, HO TOJNIBKO 4 BHE TPENEsOB BBIOOPKM. MHOTo Xopommx
Pe3yabTaTOB OBLUIO TAKKE OTMEUYEHO Ha PhIHKE KUBBIX CBUHEH.

Ha puc. 8-1 nzo6paxeH pocT KanurTana Uil pa3IMIHBIX PUKa30B, obec-
MEYMBAIOIINX BXOJA B PHIHOK. Pe3y/ibTarhl ObLTM YCPEMTHEHBI MO BUAAM MOJIC-
seit. Kax BuzmHO, Jydie Bcero paboTtait BXOJ MO CTOT-IIPUKA3y, CpeHUE pe-
3yJIbTAThl TTOKA3aJl BXOJ IO JIMMUTHOMY MPUKA3y, a Xyxke BCero paboTal pbl-
HOYHBII BXO[ 1O LIEHE OTKPBITHSI.

BHe npenenos BbIGOPKM
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Pucynok 8-1. Poct kanurana B 3aBUCHMOCTH OT BUJIa BXO/IOB.
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Ha puc. 8-2 noka3aH rpacduK U3MEHEHMUSI KaruTaa IJisi pa3JIMuyHbIX MOJIE-
sieit. Kanrain cucteMbl ObUT yCpEIHEH 10 BUAaM BXonoB. Mozesnb ¢ iepeceye-
HUEM U MOITBepkAeHUeM Oblia Haubosiee 3¢ GheKTUBHONM, 0COOEHHO Ha JIaH-
HBIX BHE TpeaesioB BbIOOpKU. Hauano st 6a30Boit Moied, OCHOBaHHOM Ha
rnepeceyeHru, ObUIO elle TyYIIUM, HO 3 HEeKTUBHOCTD MOCTOSTHHO CHUXAJIACh
¢ 1990 r. OgHako, BO3MOXXHO, TPEH/I KarnTajla 3TOi MOJIEIN pa3BepHYIICs Ha-
Bepx mociie 1995 1., Toraa Kak Bce Mpovre MOICTH B 9TO BPeMsT TePSITN Karu-
Taj (B yCpeIHEHUU IO BUIAM PUKA30B).
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Pucynok 8-2. Pocr kanuTajia B 3aBUCMMOCTU OT BUJIa MOJEIU

3AKJTIOHEHUE

WccnenoBaHusi CE30HHBIX SIBJIGHUMI MOKa3aJiv, YTO Ha PBIHKAX CYLIECTBYIOT
3HaUMMBbIe CE30HHBIE Tpolecchl. Ha ocCHOBE JaHHBIX 32 COOTBETCTBYIOLIME
KaJIeHAapHbIC JaThl MPOLUIBIX JE€T MOXHO JAeJNaTh 3aKJIIOYCHUS O TMOBEACHUU
pBIHKA B Omkaiiiem OynymeM. MHdopmalius 3a 3Ty Xe AaTy WM O1u3Kue
JIaThbl MPOUUTBIX JIET MOJIE3HA JUISl IPUHSITUS PELUIEHU, A/1s1 IPOTHO3UPOBAHUS
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Oyy1mx cOObITHI. XOTSI CE30HHbBIE SIBJICHUS] HENOCTATOUHbI ISl OKa3aHUsI BJIU-
STHUSI Ha LieJbli TopTdenb LeHHBIX OyMar v ChIpbeBBIX (bIOYEPCOB, TEM He
MEHee Ha UX OCHOBE y1aeTCsl OKYNUTh TPAH3aKLIMOHHBIE PACXObI U MOMYYUTh
HEKOTOPYI0 NpUObLIb. B TO K& BpeMsi Ha OTHENbHBIX PhIHKAX JaXe MpocTeil-
11IMe MOJEJIM MOTYT ObITh BeCbMa NMPUObLILHBIMU, UHBIMU CJIOBAMH, CE30HHbIE
SIBJICHUST TIPOM3BOIAT BIEUATICHUE PeaIbHBIX Y TIPUTOTHBIX UCTOYHUKOB MH-
(opmanuu. B onpeneneHHoe BpeMsi rofia Ha pbIHKE HaOII0AAI0TCs TPUIIUBbI U
OTJIMBbI, KOTOPbIE MOTYT 3 EeKTUBHO UCIIOIb30BATECS MOLEIISIMU, MOIOOHbI-
MU UCIIBITAHHBIM B IAaHHOI I71aBe.

Kak 6bU10 MOKa3aHO, CE30HHbIE SIBICHUS 3aCAyXKUBAIOT CEPE3HOTO BHU-
MaHus. Eciv npuBeneHHble npocTbie Mozeu OyayT yaydlleHsl creuuduyec-
KUMU 3G GEKTUBHBIMU BIXOAAMU U3 PhIHKA, MOXHO OXKMAATh BIEYAT/ISIOLMX
PpEe3yJIbTaTOB.

YTO Mbl Y3HANN?

- HOBTOpH}OH_[I/IeCFI CC€30HHBIC MOJC/IN, BUIUMO, UMCIOT PEAJIbHYIO
MPOTrHOCTUYECKYI0 HEHHOCTb U OAHO3HAYHO 3aCJly>KMBAIOT Jajib-
HEWIIero Ucciel0BaHusl.

= Tlone3HOCTb CE30HHBIX MOJEJIEi 3aBUCUT OT PbIHKA, MTPUYEM He-
KOTOpBIE PHIHKM OCOOEHHO MOAXOMST [UIsi CE30HHOM TOPTOBJIU.
Topropis Ha rpyrrne 0co00 YyBCTBUTENIbHBIX PHIHKOB MOXET ObITh
Ype3BbIYaiiHO MPUObLIbHA.

*  Jlns mosmydeHWs] HAaWIyYlIMX Pe3yJIbTaTOB MCXOAHbIE CE30HHBIE
JIaHHBIE XeJaTeJIbHO COYeTaTh C TOI WM MHOM (opMOii moaTsep-
KIEHUST UM OOHapyXeHMs TpeHAoB. Kcrnonb3oBaHue NOMOTHU-
TeJIbHOM MHGOPMALIUU MOXET MOBBICUTh 3()(HEKTUBHOCTD MPOCTOM
CE30HHOI MOJIEJH.
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JIYyHHBbIE N COJIHEYHbIE PUTMbI

B mpenpiaylieii iaBe Ce30HHBIE SIBICHUsI ObUIM OMpe/ieieHbl KaK MOBTOPSIO-
murecst GeHOMEHbI, CBsI3aHHbIE ¢ KaJleHAapHoii naToil. Ce30HHbIE sIBJIECHUS
BKJIIOYAIOT (haKTOpbI MOJOXEHUsT 3eMJIM Ha OpOMTE U HAKJIOHA 3€MHOI OCU
oTHocuTebHO CoJHLIA, COYETAHUE KOTOPBIX MOBTOPSETCS pa3 B rof. Jpyrue
CBSI3aHHBIE C KAJICHIAPEM PUTMbI 00pa30BaHbl ABMXeHUEM JIyHBI, ¢ ee OBTO-
pstouMucs ha3amu, a TAKKe aKTUBHOCTBIO COJIHEYHBIX NSITeH. B 310l riase
CHOBa Oy/IyT T0JIBEPraThCsl aHAINU3Y PIHOUHBIE LIMKJIbI, HA KOTOPbIE OKa3blBa-
10T BJIMSIHUE BHEIIHWE CWIbl, HA 3TO Pa3 — B3aMMOOTHOLIEHUS MOBEAEHUS
PBIHKA Y COJTHEUHBIX/JIyHHBIX PUTMOB.

BE3YMME WJIN 3AKOHOMEPHOCTb?

OO0cy:xIeHre BOITPOCOB BIMSHMSI TJTaHET HABOAMUT HA MBICJIM O TOM, YTO MHO-
re Ha3bIBAIOT acTPOJIOrMUYecKoii yeryxoid. Ho Gbu10 ObI HeOnpaBIaHHO arpu-
OpHO OTPHULIATh BO3MOXHOE BJIMSIHME COJTHEYHBIX, JTYHHBIX U Ipyrux addek-
TOB TOJILKO TTOTOMY, YTO aCTPOJIOTHsI GECCMBICJICHHA U B CJIOBAPE OMNPEesieT-
csl KaK «DKeHayka, MpeTeHIyIolas Ha Mpeacka3aHue Oyayliero rmyreM M3y-
YEeHUS! MPEATOIoXuUTeIbHOTO BausiHust ConHia, JIyHbI U 3Be3[1 Ha yeioBevec-
Koe mnoBeneHue». [1onoOHbIe MOBEPbsi YACTO OCHOBBIBAIOTCSI HA OTCYTCTBUU
nHdopmanuu. Ho 4to e peaqbHO U3BECTHO O TaK Ha3bIBAEMOM acTPOJIOTUH,
0co0eHHO B (hopMe BIIMSIHUSI COTTHEUHBIX U TUIAHETHBIX 9 (HEKTOB Ha 3eMHbIe
coObITUSA?

YueHble MPOIEMOHCTPUPOBATIM HATTMYME KOPPEJSLIMUA MEXIY MOJTOXECHU-
eM IUIaHeT U yepTaMu JuuHocTu. B omHoM ucciemoBanuu (Mayo, White u
Eysenck, 1978), onydiukoBaHHOM B Journal of Social Psychology, nbiTanuch
I10Ka3aTh, YTO WHTPOBEPTHbBIE M SKCTPABEPTHBIE YEPTHI XapaKTepa Orpesessi-
10TCSI 3HAKOM 30/IMaKa, T.e. MeCsILieM poxIeHusl. TecTupoBaHUE MCIIOIb30Ba-
JI0 maHHble 2324 U1l ¥ TIOKAa3aJ10, YTO JIIA, POXAEHHbIE Mo 3HakaMu OBHa,
bmuznenos, JIbea, BecoB, Ctpenblia u Bomonest umenun 6osbliryto BEpOSITHOCTD
9KCTPaBEPTHOTO MOBEJEHUS, a poXIeHHbIE 1oj 3HakoM Tenbla, Paka, JleBbl,
Ckopniuona, Kozepora u Pei6 — nHTpoBepTHOTO0. Pe3ybrarsl cTaOMIBHO MO~
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TBEPXKAAJIM TMIIOTE3y, TaK Xe€ KaK M B IPYrMX MOAOOHBIX MCCIIEIOBaHUSIX
(Gauquelin, Gauhquelin u Eysenck, 1979).

TakXe U3BECTHO, YTO IpaBUTALIMOHHOE Mosie JIYHbl OKa3bIBaeT BIMSIHUE
Ha BoIHbIe, TUuTOChEepHbIe U aTMOCc(hepHbIe MPUIKBLI Ha 3emiie. MI3BecTHO, 4TO
JlyHa ynipaBjisieT BpeMeHeM Pa3MHOXKEHHST KOPAJIOBBIX MOJIUIOB, 3aKPbITHEM
PaKOBUH YCTPULI, NMPEUMYILECTBEHHBIM COBEPLIEHUEM HEKOTOPBIX MPECTYI-
JIEHUI 1 BO3OYXXIEHUEM JIULI, CTPANAIOIINX «TyHaTu3MoM». Boee Toro, n3se-
CTHO, 4TO BO BpeMsl TIOJHOJYHUSI Y KSHIIMH Yalle MPOMCXOIUT OBYJISLIMS, a
TakKXe yalle HaYMHAKTCS POJIBI.

[Mpy HaMYUKM TaKUX JAHHBIX YK€ HETPYAHO MPEACTABUTH BIUSIHUE JIYH-
HBIX LIMKJIOB Ha noBefieHue pbiHKa. Eue Jlappu Buabamc (Larry Williams, 1979)
0OHapyXWJI, YTO LIEHbI Ha cepedpo, MIIEHHUILY, KyKypy3y U COeBOe Macjio To-
BBILIAIOTCS B TOJIHOJIYHUE U TIANaloT B HOBOJIYHMe!

Kak u3BecTHO KaxkIoMy paiuoiIoOUTeNTIo, TaK Ha3biBaeMbIe «COJTHEUHBIE
MATHa» OKAa3bIBAIOT CHJIbHOE BO3NCUCTBME Ha HAbHIOW paamocBs3b. Ha mo-
epxHocT CoJHUA HaOMI0AI0TCSl TEMHbIE Y4aCTKH, 110 OIHO U3 TEOpUil Bbl-
3bIBa€Mble HEPABHOMEPHBIM IPaBUTALIMOHHBIM BO3/ICHCTBIEM TLIIAHET Ha TIPH -
JuBHble putMbl CosHia. Ipyrasi Teopust OObSICHSIET MX IBMXKEHUEM MarHuT-
HbIX ToocoB CosHLIA, HO BJIIOOOM Cllydae Meprojl BHICOKOI aKTUBHOCTH COJI-
HEYHBIX ISTEH BJIUSIET HA pACIIPOCTPAHEHUE PAIMOBOJIH — KOPOTKOBOAHOBEIE
PaMOCUTHAITBI, KOTOPbIE OOBIYHO PACTIPOCTPAHSIOTCSI TOJIBKO B Mpeenax mpsi-
MO# BUIMMOCTHU, OTPaxXaroTcsi OT MOHOCHEPBI U MOTYT PaCIpPOCTPAHSITHCS Ha
TBICSIYM MWJIb. MHOTHE MOIJIM 3aMETUTb 3TO SIBJICHHUE T10 TEJICBUACHUIO: TIOBEPX
CUTHaJIa MECTHOI TeJIECTAHLIMU HAKJIJbIBAETCSl CUTHA JAJIEKOTO IepenaTin-
Ka. C Ipyroit CTOpOHBI, B TIEPUOJIbI HU3KOI COJTHEYHOI aKTMBHOCTH JaJIbHEE
pacrpocTpaHeHre KOPOTKUX BOJH CTAHOBUTCSI MaJIOBEPOSITHBIM, U IS AaJIb-
Heil painoCBsI3u TPEOYIOTCS BOJIHBI TOPA3o OOJIbIIEH UTMHBI.

AKTMBHOCTb COJIHEYHBIX MATEH M COJHEYHbIE BCIBIIIKU TAKXE KOPPEJH-
PYIOT ¢ MATHUTHBIMU OypsiMU Ha 3emiie, CIOCOOHBIMM HapyllaTh paboTy 4yB-
CTBUTEJIbHOI IEKTPOHMKHM U IaKe BHIBOAUTD U3 CTPOSI SHEProceTH. MarHur-
Hasi Oypsi, BbI3BaHHasl COJIHEYHbIMU BbIOpocamu B MapTe 1989 r., mpusena K
OCTaHOBKE Pa0OThI TMAPOIEKTPOCTAHLIMM, UTaBILIEH YacTh MoHpeans u Kpe-
Oeka, Ha eBSTh yacoB (Space Science Institute, 1996).

Hexkotopble yueHble CUMTAIOT, YTO U3MEHEHHSI COTHEYHOM aKTUBHOCTH MO-
YT ObITh MPUYMHON KPYITHBIX U3MEHEHUI 3eMHOTO KJIMMaTa, Harpumep Maiio-
ro Jlennukosoro Ilepuona B 1600-x ronax, HavaBIerocs mocjie 100J1eT CHUXKeH-
Hoii conHeuHoi akTuBHOcTU (Center for Solar and Space Research, 1997).

Yro xe KacaeTcst Toprosiu, To dusapa P. [Ipton (Edward R. Dewey), ocHo-
Baiinii @onHa Mzyuenust Lukios B 1940r., momara, 4to CYIIECTBYET CBSI3b MEX-
Iy COJTHEUHBIMM TSITHAMU Y TIPOMBILLITIEHHBIM ITPOU3BOCTBOM, BO3MOXHO, BbI3-
BaHHasl BIMSHUEM Ha KIMMAT. B CBSI3U ¢ 3TMM OH MBITANICS KCCIIEN0BATh KOppe-
JISILIAIO COJTHEYHOI aKTMBHOCTU U LIEH Ha CeJIbCKOXO3SIIICTBEHHBIE MIPOIYKTHI.

Harir co6cTBeHHBIN MHTEPEC K COTHEYHBIM IMITHAM JOCTUT MUK TOL/IA, KOT-
I1a Mbl 0OHApYXWIK, 4To B 1987 T. TOJNBKO B TeUeHHME TpeX THEIl KOJIMYEeCTBO
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naTeH (MoKasaresib COJTHEUHOM aKTUBHOCTHU) IMpeBbiliano 100 — 1 3T0 ObUIH
JIHU «4€PHOTO MOHeIeIbHUKa» — 15 1 16 okTs10ps! TTyTeM MpOCThIX BhIYKCIIE-
HUIl MOXXHO YOSANTBCS B TOM, YTO BEPOSTHOCTH CITy4aifHOTO COBIAACHMS B IaH-
HOM CJTyyae He mpeBbiinaet 1%.

Huxe Mbl pacCMOTPUM BIIMSTHME HA TOPTOBJIIO JIHHBIX LIMKJIOB B pasaese
«JIyHHBIE LIVKITb» U COJTHEYHBIX MSITEH B pasaene «COoMHeYHbIe MSITHA U aKTHB-
HOCTb PbIHKa».

JIYHHbIE LUKJ1bl U TOProBns

B npenbinymiem uccienoBanuu (Katz, McCormick, uioHb 1997) mMbl 0GHapy-
KWJTH, 9TO TIPY TTOMOLLM JTYHHBIX LIMKJIOB MOXHO MPHOBLTBHO BECTU TOPTOBIIO
Ha peiHke NYFE. C 1990 r. mo 1997 r. mpocTasi cucteMa Ha OCHOBE JIYHHbIX
uKIIoB npuHecia $75 550 npubsuin. U3 170 caenok 60% Obur MPUOBLTBHEI-
mu. CpelHsist TpUOBLIb B Clie/IKe cocTaBiia $444,41, a oOiuast npubbuib — 365%
(He B TOIOBOM MCUMCIIEHNH). [ITMHHBIC ITO3UIIMK ObUTH MPUOBLIbHEE, YeM KO-
potkue (520% no cpaBHeHUIo ¢ -37%). CUTHAIbI 3a4acTyiO MpeacKa3bIBaIN
TOUYKU Pa3BOPOTA C TOUYHOCTBIO 10 AHS. Takke MpUObLILHO paboTaia cucteMa
1 Ha pbIHKe cepebpa. CUTHAIBI TOYHO COOTBETCTBOBATIA MAKCUMATBHBIM U MU-
HUMAIBHBIM 3HaYeHUsIM. U JUIMHHbBIE, 1 KOPOTKUE TIO3ULIMY ObLTU MPUObLTb-
HbIMK. Bcero 3a 310T nepros BpeMeHM Ha phIHKe cepebpa 6b110 nonydeHo 190%
npuObLIK. Jlake Ha PHIHKE MIICHUIIbI [UTMHHbIE ¥ KOPOTKHE CICTKU ObLTH MPH-
OBUTBHBIMY U TIpHHecTH 242% npubbUi. HecOMHEHHO, IUIsl CUCTEMBI, UCTIONb-
3yIOLlIeii TOJILKO OIMH MapameTp (KOMMIECTBO JHEl ¢ HOBOJIYHUSI WU TOJHO-
JIYHHSI) M COBEpLUIAIOIIEHi MHOTO CHENOK, TaKue Pe3y/bTaThl BIEUATISIOT U,
CKOpee BCEro, O0CTATOYHO YCTOUYHBBI.

Hariiu pe3yabTaThl MOACTErHYIM JATbHEHIIINE UCCIIeI0BAHMS SIBTICHUIA, CBSI-
3aHHBIX C JIYHHBIM LIUKJIOM. 3eCh OyIyT paccMaTpuBaThest ha3bl IyHBL, T.€. TOJ-
HOJIyHUe, TiepBast YeTBEPTb, MMOCIENHsIS1 YeTBEPTb, HOBOJIYHHE M BCE MIPOMEXY-
TOuHbIe (ha3bl. MOXHO i1 Ha OCHOBE (ha3bl JTyHbI MPEACKA3aTh MAKCUMYM I
MUHUMYM pbiHKa? OOpasyroTCst i MAKCUMYMBbI WM MUHUMYMBI B TIOJTHOJTYHYE
WM 3a TISITh THE 10 HeTO, YT Xe B HOBoJTyHUe ? [10CKOJbKY TYHHbIE LIAKITBI [O-
Pa3sHOMY BJIMSIIOT Ha Pa3iMyHble PBIHKM, MBI MCTIONb3yeM aIalTUBHBIN ITOIXON
TaK, KaK 3TO ObUIO CIEaHO MPU MCCIENOBAaHUN CE30HHBIX SIBJICHUIA.

CUrHAJ1bl BXOOA HA OCHOBE JIYHHOIO LIMKJIA

IMosyyath CUTHAJTBI BXO[a HAa OCHOBE JIYHHOTO PUTMa MOXHO Pa3IMYHBIMU CITO-
cobamu. B TecTax MCIO/Ib30BaHbI BA METOIA — METO/ LIEHOBOTO UMITYJIbCa U
MeTo1 riepeceveHus. JJist pacyeTa MMITY/IbCa PACCUYMTBIBACTCS BDEMEHHOM PsiT
M3MEHEHHUI 1LIEHBI M TIPOBOAUTCS UeHMPUPOBarnHoe caaaxcuganue (He BbI3bIBa-
folriee 3aaepkeK win Ga3oBbIX CABUTOB). JI1sl HOpManu3aluyu Kaxkmoe u3Me-
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HEHME LIEHBl B CIJIAKEHHOM PSIy JAeJUTCS Ha CPeHUI UCTUHHBINA MHTEepBa
nocieqHux S0 gHeit. [1ist kaxknoro AHs onpenensieTcs ¢dasa JiyHsl, 3aTeM UIIeT-
€51 MAaKCMMAaJIbHO BO3MOXHOE YMCJIO MPOLLIbIX TOYEK JTAHHBIX ¢ TaKOM Xe (a-
301 JIyHBI M PACCYUTHIBAETCS UMITYJILC LIeH [UTST 9THX AHel. CpeHee 3HaUeHME
3TUX UMITY/IbCOB CTAHOBUTCSI 3HAYEHUEM B PAJY AYHHbIX UMHYAbCOB, T.€. TIOC-
JIEIOBaTeTbHOCTH, OTPaXKaloUlel 0XXK1IaeMylo CKOPOCTb U3MEHEHUST LIEHBI (M-
TMyJIbC) Ha JaHHBI MOMEHT Ha OCHOBAaHWY MPEIBIIYIINX THEW ¢ Toi Xe dha3oi
syHbl. Kaxoe yncio B psiLy TYHHBIX MMITYJIbCOB OCHOBBIBAETCST HA COOBITHSIX
HEe MeHee YeM 27-IHEeBHOIl TaBHOCTH, TMO3TOMY LIEHTPUPOBAHHOE CIIaXUBa-
HHEe W APYrue MEeTOAbl IPOTHO3UPOBAHUSI OTHOCUTENBHO AaHHOTO JHS MOTYT
ObITb 000CHOBaHHO MCIOJIb30BaHbl. BX0I B PRIHOK MPOU3BOAMTCS, KOT/A 3HA-
YeHWe MMITYJbca TMPEBBIIIAeT MOJOXUTEbHBIN Mopor (MogaeTcsi CUTHAT Ha
TOKYTIKY) WM OIMYCKAaeTcsl HUXe OTPULIATESIbHOTO Topora (ModaeTcsi CUrHail
Ha rpofaxy). [Tokymnka wam mpoiaxa MOTYT OCYLIECTBIISITBCS, KaK U paHee, 1o
LIEHe OTKPBITHS, 0 IMMUTHOMY NIPUKa3y WK MO CToM-TpukKasy. Pacuer um-
TyJibca M TeHEepalsl BXOJOB OpPraHW30BaHbl MOTOOHO CE30HHOW MOJENH, HO
BMECTO COOTBETCTBYIOLLIEH JaThl B MPOLUIBbIE TOJIBI PACCMATPUBAIOT AHU C TOM
ke ¢a3oit IyHbI B MPEIBIIYIIIE MECSIIBI.

Bxozibl TaKKe MOTYT PacCUMTBIBAThCS MyTEM BbIYMCICHUSI, HOPMaIU3aluu
¥ WHTETPUPOBAHUS Pa3HOCTEH 11eH Tak, YTOOBI MOMYYMIach TICEBAOIIEHOBAS
TOCJIEI0BATENILHOCTb, OCHOBAHHAsI Ha JIHSX C COOTBETCTBYIOLIEH (ha30il TyHBbI.
3areM K 3TO¥ MocIenoBaTeIbHOCTY TPUMEHSIETCS MOJIeNTb, OCHOBAHHAsI Ha T1e-
peceyeHnu CKOMB3SIIMX cpeHUX. [T0CKOJbKY 3HaUeHHEe KaXI0i TOUKHU B Ta-
KOM PSIfly OTIpENIeISIeTCsT TONBKO TAaHHBIMHU, IaTUPOBAHHBIMU He MeHee uyeM 27
THSMU Hasal, TO 3ama3[blBAHUE CKOJIb3SILIEr0 CPEJAHEr0 MOXET ObITh CKOM-
TIEHCMPOBAHO CMEIIIEHNEM Ha HECKOJIBKO IHEH BIepes.

O6a MeTona SIBISIIOTCS a0anmuéHbIMy B TOM OTHOLIEHHH, YTO He TpebyeT-
¢Sl KaKo#-1100 criennduieckoil nHOOPMAIIK O Toii (hase JIyHbI, Koria Tpedy-
€Tcsl pa3MellaTh NMpUKa3 Ha MOKYNKY WM MPoAaxy. AJaNTUBHOCTb BaXHa,
TIOCKOJIBKY pa3lMyHble PBIHKY MO-Pa3HOMY pearupyioT Ha a3y JyHbI, B YeM
MBI YOeIMINCh, TIPOBOJISL HALM MpeblIyliue uccienoBanus. Ob6a Merona or-
JIYAIOTCS OT MCIOb30BAHHBIX B TIPOILLTBIX MCCIETOBAHMUSX, Te CHETKU 3aK-
JII0YATUCH 32 GPUKCUPOBAHHOE YMCIIO THEH 10 MJIU TIOC/Ie HOBOJIYHUSI MU TTOJI-
HOJNYHUSI.

Tak:ke UCTIBITHIBATIOCH HECKOIBKO TTPABIII TSI MCTIONb30BaHMS TIOATBEPXK-
JIEHWI1 U1 UHBEPCUI B TIONBITKAX YJIYYIIUTh 3P HeKTUBHOCTL 6a30BOii MOJIEIH.
IMpumep nodmeepicdenuss COCTOMT B CIENYIOLIEM: €CU TIOaeTCsl CUTHAT Ha
TMOKYTIKY, TO YPOBEHb 1IEH Ha PHIHKE J0JKEH ObITh GJIM30K K MUHUMYMY; €CJIH
K€ B 9TOT MOMEHT LIEHBI OJTM3KM K MAKCUMYMY, TO CUTHAJ SIBJISIETCS TIONO3PH-
TEJIBHBIM, T.€. YKa3bIBaeT Ha TMOBEICHUE PbIHKA, HE COOTBETCTBYIOLIEE MCCIIe-
JTyeMO¥ JTyHHOI1 Wi ce30HHO# Moznenu. Cuctema ¢ MCTIONb30BaHUEM Tiepece-
YEHUS C MOATBEPXICHUEM MPUMEHSET TaKoe OMOIHUTEbHOE TIPaBUIIO, KO-
TOpOE JOJKHO BBITIOTHSTHCS KaK YCIOBHE TIOIaYM MpHUKa3a Ha OCHOBE CUTHa-
na. Ecnu cuctema aeT CHTHAT Ha MOKYIIKY, TO ToKasatenb MemieHHoro %K
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TP 9TOM JIOJDKEH OBITh HYKe 25%, T.e. PBIHOK JIOJDKEH HAXOMUTBCS B COCTOSI-
HUHM, OJIM3KOM K MUHUMYMY 32 TTocieHee BpeMsi. COOTBETCTBEHHO, €CIH CHC-
TeMa JIaeT CUrHaJI Ha Tipofaxy, To MemteHHbI %K noikeH ObITh Bbile 75%,
YTOOBI CYMTATH TOBEICHUE PHIHKA COOTBETCTBYIOIMM JYHHOW MOJETH. Mo-
TIeNTb C noOm@epoicOeHuemM U uHeepcuell TAKXKe BBOMUT MPABIIIO WHBEPCUY TIPH-
Ka3a: ecJIM MOIaeTCs CUTHAJ Ha TMOKYITKY B TO BpeMs KaK PIHOK OJIM30K K MaK-
cumymy (Memnennsiit %K Bbiire 75%), To cUMTaeTCsI, YTO MPOU3OIILTA HHBEP-
cHst IyHHOI MOJIeJM, ¥ OTHAeTCs CUTHAJ Ha Tpoziaxy. Ecim curnan Ha nmpona-
3Ky TIOTIAETCST B MOMEHT, KOT/Ia PHIHOK GJIM30K K MUHUMYMY, TO CUCTEMA OTIaeT
TIPUKa3 Ha MOKYTIKY.

XapaKTepUCTUKU BXONOB, WCIOJb3YEMbIX B MOJENSIX Ha JIYHHOM IIUKIIE,
TOIOOHBI BXOIaM CE30HHBIX MOJEJIC: BXOABI B PHIHOK JEJIAIOTCS Ha OCHOBE
MPOTHO3UPOBAHMUS U, CIIENOBATENBHO, IPUTOIHBI VTSl TOPTOBIIM TIPOTUB TPEH-
na. Kak u mo0ble TPOrHOCTMYECKUE BXOMIbI, OHM MOTYT HE COBIMAIaTh C MOBE-
neHreM pbiHKa. Kak U B ciydae ¢ Ce30HHBIMU SIBICHUSIMU, MOTYT TIPOUCXO-
ITUTh MTHBEPCUM PUTMa WK LIUKJIA.

METOAOJIOM'NA TECTUPOBAHUA JTYHHbIX MOAENEN

Bce TecTbl IPOBOAMIIUCH € MCTIOIH30BAHUEM BXOJIOB 110 CUTHAJIAM JIYHHOW MO-
IeSN JUTSE TOPTOBIM TOpTdeneM pa3TuIHbIX (GUHAHCOBBIX MHCTPYMEHTOB.
MOXXHO JI1 TIONYYUTh TPUOBLTL, WCTIOB3YS JIYHHYI0 Monenb? Kak pesynbra-
TUBHOCTb MOAOGHBIX MofesIeit OyneT u3MeHsIThest co BpemeHeM? Kak nameHu-
JIUCh UX Pe3yJIbTaThl 3a mocienHue roapli? JIjist Toro 4ytoObl OTBETUTH HA 3TH
BOTIPOCHI, ¥ OBLIO TMPOBEIEHO TeCTHPOBAHUE.

IMprMeHeHBI CTaHIAPTHBIE BBIXOMBI, MPaBKJIa BXOIOB OYIyT pacCMOTPEHBI
TpU 00CYXIEHUN OTACTbHBIX TecTOB. [To3uMimu 3aKpbIBAIOTCS MPHU TIOfave
CUTHAJIa Ha BXOJ B MPOTUBOIOJIOXHOM HAampaBiIeHUU JUOO Mpu cpabaThiBa-
HUY CTaHAAPTHOTO BbIXoza. B mpuBeneHHOM HUXKe KOJIe OIMCaHa MOJIETb BXO-
I1a Ha OCHOBE JIyHHBIX LIWKJIOB.

int LunarEventDates (intTl) {

// ToncYMTEBaET MaTy JIYHHOM dash, HauyMHas
//c smBaps 19 00.
/o - BBON: HOMEp ®a3s JIyHH

// HOBOJYHNS

JyHa B IIEPBOM KBapTaye
I/ TIOTTHOJY HU e

// JyHa BO BTOpOM KBapTaie

/1 .
//BO3BpAmAET - BHBOA: faTa COBHTVSA IO WIMAHCKOMY KAJCHEADO

static long ndate;
static float timzon = -5.0 / 24.0; // BoOCTOYHOe CcTaH#apTHOe BpeMR
static float frac;

flmoon (n >> 2, n & 3, &ndate, &frac);
frac = 24.0 * (frac + timzonm);

14— Egan
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if (frac < 0.0) { F{ HOpOBKTODGRRE BLEMEHT

if (frac > 12.0) {
ndate++;
frac -= 12.0;
)
else frac += 12.0;

OITMAHCKas OaTa COBBTMS
return ndate; "/ o

1
int LunarEquivDate (int date, imL r} {
// paccumTeHBaeM paTy mpeHaymero n-ro (n < 0) wm

// Bymymero (m > 0) cnydas dass JIYHH, DaBHOIL
// cerogusmzen daze

// date - BBOO: Tekymas gnara B dopmare [TTMMAL
// - BBOA: JyHHHE LMKIH Ha3ad({~) wm Brnepen (+)
// return - BHBOJ: ATy Npemsgymero umu bGygymero imkna B ¢opmarTe [TTMMII

static long nstar, ndatel, ndate2, curdate, ntarg, nans;
static int mm, 44, yyyy:

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);
caldat (nans, &mm, &dd, &yyyy);
return 10000* (yyyy-1900) + 100*mm + d4d;

void LunarAvg (float *a, float *v, float *dt, int mode, int m, int n) {

// TlopcumThHBaeM JyHHOE (B 3aBMCUMOCTM OT HOaThH ¥ daszH) CKONb3siee cpenHee
// IS KakmOTO MHS, OCHOBAHHOE Ha MPEeNHAYIMX IHAX U (B HEKOTODHX CIydasx)

//Ha mocnenyouMx OHSX C SKBMUBAJIEHTHON JIYHHON ba30i.
// PaboraeM Ha BCEX MMEONUXCS NAHHHX.

//a - BBBOM; B3HadyeHuss [1..n) JIYHHOTO CpeIHero

/v - BBOZ: MCXONHBI LIEHOBOJ psn maHHsx [1..n]

// dt - BBOH: cooTseTcTBybmve [1..1] naHHEE

// mode - BBOA: MeTOH aHanM3a:

1/ 1 = «cknamHoOM HO¥» IS, BCe mpomwtse Lkis 008
7/ 2 = QUKCUpOBAHHHI TIEPUON B JYHHHX IMKIaX

// m - BBOH: JaTa (Wi pexuMa = 1) MIM [IepUOI aHaiu3a
//m - BBOA: KONMYECTBO OHEH BO BCeX pSflax

static int i, j, cnt;
static unsigned long k;
static float sum, sdate, tiny=1.0E-20;

if (mode == 1) { // PEXUM «CKJIAIHOTO HOXa»

(st pexuma =

2)
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j < 1000; j++) { // mBuraeMcst Hazan

= LunarEquivDate (dt[i], -3 ) ;
if (sdate < dt[3}) break; // mnepexom x Hadaiy
hunt (dt, n, sdate, &k) ; // HaxomuM MHAEKC

if (sdate > dt[k]) k++;

cnt++; sum += v[k] ; // HakanmBaeM CpemHo0

]

for(j = 2; j < 1000; j++) { // mBuraewmcs Brepen

sdate = LunarEquivDate (dt[il, j);
if (sdate > m) break; // wm3beraeM maHHEX 00S
hunt (dt, n, sdate, &k); // Haxomm MHIOEKC

if (sdate > dt[k]) k++;

cnt++; sum += v[k] ; // HaxammBaeM CpemHo

{ // Dns Kakmoro TeKymero IHS

/ /¥ mcxomHOV maTe

/ /X mcxopHO® nate

211

ali] = sum / (cnt + tiny); // 3akaHuMBaeM CpemHOD
} // cnenyoumit meHb
else if (mode 2) | // peryM OMKCHMPOBAHHOTO Iepuofa aHamm3a
for(i = 1; 1 <=n; i++) [ // mns kaxgoro Texymero mHs
sum=0.0; cnt =0;
for(j = 2; j < 1000; j++) { // mBuTaeMcs Hasan

if (ent >= m) break;
sdate = LunarBquivDate(dt[i) , -3 ) ;
if (sdate < dt[3]) break; // woeM K Hadaiy
hunt (dt, n, sdate, &k); // HaxomuM MHIEKC
if (sdate > dt[k]) k++;
cnt++; sum += v [k] ; // HakammBaeM CpeHO0
%or(j =2;3 < 1000; j++) {
if(cnt >= m) break;
sdate = LunarEquivDate(dt[i] , J)
hunt (dt, n, sdate, &k) ; // HaxomuM MHIEKC
if (sdate > dt[k]) k++;
cnt++; sum += v[k]; // HakarumMBaeM CpeJHO0
1
a[i} =sum/ (cnt + tiny) // 3aKaH4YMBaEM CPEeJHO0
1 // crnenyomuii NeHB

]
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) {

// BHIIONHsIEM Dpa3HOOOpa3HHE TOPTOBHE MONENM Ha JIYHHBX LMKIIax.
// file = x13mod0l.c

// parms - umabop [l..MAXPRM] mapamMeTpos

// dt — nabop nat B dopmaTe TT'MMII

// opn - Habop IIeH OTKPHTUS

//hi — Habop MaKCHUMaJIbHHX ILeH

// 1o — Habop MUHVMANBHEX LeH

// cls - Habop LeH 3akKpHTUs

// vol — Habop 3HaueHunt obnema

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

// dlrv — Habop [l..nb] cpenHUX HONNAPOBHX BONATUILHOCTEN
// nb - KOJIMYecTBO pOHell B Habope NaHHEIX

// ts — CCHUIKA Ha KJacC TOPTOBOTO CHMYJISTOPAa

// eqcls - Habop [l..nb] ypOBHe} KamMTaya IO II€HaM 3aKDPHTUS

// OBBSIBISIEM JIOKaJbHHE IIeDEeMEeHHEe

static int re, 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+1l), savg[MAXBAR+1];

// BHIONHSEM NOCTATOYHHE YCIOBUS
// wmcxopmHas marta

// nBuTaeMcsi BIIepen
// BHIONHSEM [OCTATOMHHE yCIIOBWS
// wcxonmHas naTta
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static float mal [MAXBAR+1}, ma2[MAXBAR+1} , stoch[MAXBAR+1};
static float *exitatrtab[MAXMKT+1] , *savgtab [MAXMKT+1] ;

//xormmpyeM MapaMeTphl B JIOKaJIbHHE I[IeDeMeHHEEe

avglen = parms[l}; // Tepuon CKONb3sel CpemHet
disp = parms[2] ; // MHOXMTENb CMeleHUs

thresh = parms[3]; // TOpOT OIS MMIyJIBCHEX MOZIemei
matype = parms (7] ; // Twnn cpenHeii:

// 1=TpocToe cKonb3smee cCpeiHee

// 2=3xCriOHEHUMaNBHOE

// 3=TpeyrosbHOE C IepeIHeM B3BelMBaHueM
// 4=TpeyronbHoe

POCTOE LIEHTPOBAHHOE

// 6=9KCHOHEHIMAaJIBHOe LIEHTPOBaHHOEe

// T=TpeyroJIbHO€ LeHTPOBaHHOEe

modeltype = parms [8]; // Tum Momemnu:

// l=mmynsc
// 2=nepeceuveHue

C TonTBepxIeHveM

=fepeceyeHre C IOATBEepKIeHMEM M MHBEepcuein

1/

ordertype = parms[9]; // Bxon: 1=Ha OTKpHTHM, 2=MO JIMMUTHOMY IIpMKa3sy,

// 3=mo cTomn-npuxasy

maxhold = 10; // Tepuon MakCUMalsHOTO YAEDKAHUS IO3ULIUM

ptlim =4 ; // uenemas mpubEJIL B eOMHMIAX BOJIATUIBHOCTMI
mmstp = 1; // 3ampTHas OCTaHOBKA B EeIMHMLAX BONATMIBHOCTU

BLIONMHAEM BHMMCTEHMS 710 BCeMy OOBLeMy NAHHHX, KOTODHE He MOIBepKeHH
BO3OEMCTBMO KaKMX-JIMOO MapaMeTpPOB. BHIIONHSETCS OOMH pa3 OIS KakIoTo
PHHKA, pe3yIbTaTH COXPaHAonTCs B Tabmmuax OIS INOBTOPHOTO HCTOJIB30BAHUE.
TaxyM 06paz0M, 3HAYMTENBEHO CHMKAETCS BPEMS BHIIOJHEHMS NPOTPaMME .

mktindx = ts.model (); // WHEEKC pHHKa
if (exitatrtab[mktindx] == NOLL) [ // pa3zmemen?

H

exitatrtab[mktindx] = vector(l, nb); // Tabmuua exitatr
savgtab [mktindx} = vector (1, nb) ; // Tabmma savg
AvgTrueRanges (exitatrtab [mktindx},
hi, lo, cls, 50, nb); // 50-OHEBHHH CpenHWl MCTUHHEIL
// nnanazon
float *pchg = wector (1, nb) ; // BCIIOMOTATEeJIBHE BEKTOD
pchg [1] = 0.0;
for (cb =2; cb <= nb; cb++) [

tmp = cls[cb} - cls[cb-1]; // W3MeHeHMe NeH
tmp /= exitatrtab[mktindx} [cb]l; // HopMupoBaH e
pchglcb] = clip(tmp, -2.0, 2.0); // obpesaune

LunarAvg (savgtab (mktindx],

pchg, dt, 2, 60, nb); // TyHHasi Ce30HHOCTH
free_vector (pchg, 1, nb);
printf ("Mkt: %d\n”, mktindx); // TOKa3HBaTh IPOTPECcC

// BHIONHSEM BHMMCIIEHUS 7T BCeX NAHHBX

memcpy (exitatr, exitatrtab[mktindx], sizeof (float)*nb);
memcpy (savg, savgtab [mktindx] , sizeof (float) *nb) ;

swi tch (modeltype) [

case 1: // naHHBE IJISI MMITYJIBCHOWM MOIenu
MovAvg (savg, savg,matype,avglen,nb); // CriaxuBapmee CpemHee
for(cb = 1; cb <= nb; cb++)

ma2 [cb] = fabs(savgicb]);
MovAvg (mal, ma2, 1, 100, nb); // cpemHee OTKIIOHEHME
break;
case 2: case 3: case 4: // naHH[pe nys Monesei nepecedeHus
for(cb = 2; cb <= nb; cb++)
savg [cb} += savglcb-1]; // wmTerparms
MovAvg (mal, savg, matype,avglen,nb); // crmax. cpepmH.
MovAvg (ma2,mal,matype,avglen,nb) ; // mepeceu. CpenH.
if (modeltype == Il modeltype 4) // croxacTuYecKui OcCi.

FABA 9 JIYHHBIE U COJIHEYHBIE PUTMbI . WL

StochOsc(stoch,hi,lo.:1%,1,9,nb); // 9-nHeBHHHA BHCTPEI %K
break;
default: nrerror (“TRAPSMOD: invalid modeltype");
1
// mpoxomyM Hepe3 AHM, HTOGH CMOLENMPOBATH PEeanbHYl TOPTOBIIO
for(cb = 1; cb <= nb; cb++) {

//He OTKpHBaeM MO3MLMII OO Iepuoja BHOODKM
// ... To ke camoe, dYTO ycTaHoBKa MaxBarsBack B Tradeftatiaor
if(dt[cb]l < IS_DATE) [ egcls[cb] = 0.0; continue; }

// BHIIONHSIEM OXMIanIMe IIPUKashl M CYMTAaeM KYMYJISTMBHH KalmMTan
rc = ts.update(opn[cb] , hi [cb] , lolcb], cls[cb] , cb) ;

if (rc¢ != 0) nrerror(”Trade buffer overflow");

eqcls[cb] = ts.currentequity(EQ_CLOSETOTAL);

//He mNpoBomMM CHENOK B mocniemmye 3 0 OHe BHOODKM
// mnst TOoro, 4YTOBH OCTAaBUTL MECTO B MAacCMBaxX s OyIymUX Ce30HHOCTEel
if (cb > nb-30) continue;

// cuuTaeM KOIMYECTBO KOHTPAKTOB [ TIO3ULMN

fF ... MB XOTUIM TOPCOBATE SFEMPANEHTONM JONNURCHECH HONSTWIRHOCTH
// ... 2 HOBHX KOHTDAkKTOB Ha S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673.0 / dlrvicb]);

if (ncontracts < 1) ncontracts = 1;

// wmsberaeM yCTaHaBIMBAThL IPMKAa3H Ha OHM C OTPAHMHEHHON! TOPTOBIEN
if (hi[cb+1] == lo[cb+l]) continue;

// reHepupyeM BXOIHHE CMUTHaJB, LEHH CTOI- ¥ JMMUTHHX IPUMKa30B
// Bna BCex Monerneit

signal = 0 ;
switch(modeltype) {
case 1: // OCHOBHas MOLENs BXOZa Ha OCHOBE MMIyJbCa C IOPOTOM

k = cb + disp;
tmp = thresh * mal(k] ;
if {savg [x] > tmp && savg[k-1] <= trap)
signal = 1;
else if (savglk] < -tmp && savg[k-1] >= -tmp)
signal = -1;
break;
case 2: // ocHOBHasi MOIesb IepeceyeHus:
K = cb + disp;
if (CrossesAbove (mal, ma2, k)) signal = 1;
else if {CrossesBelow(mal, ma2, k)) signal = -
break; )
case 3 : // TlepeceuyeHme C IOOTBEPKIESHMUEM
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;
1
break;
case 4: // TiepeceueHme C MOATBEDKIEHUEM M MHBEDCHEN

x = cb + disp;
if (CrossesAbove (mal, ma2, k) ) [
if (stoch[cb] < 25.0) signal = 1;

else if (stoch[cb) > 75.0) signal = -1;
1
else if (CrossesBelow(mal, ma2, k)) {

if (stoch[cb} > 75.0) signal = -1;

else if (stoch[cb] < 25.0) signal = 1;

break;
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'
limprice=o.5 » (i [d] +101cbl) ;
stporice = cls[do] + 0.5 * signal * exitatr(cb];

// BXOI¥M B CHEINKY, UCHONB3YS ONPENETEHHHI TUI NDUKA3a

if (ts.position() <= 0 && signal == 1)
swi (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”);

1
else if (ts.position() »= 0 && signal == -1) (

switch (ordertype) { // BHOMpaeM HyXHBI BUI 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");

// CHMYJSITOP MCTIONB3YeT CTaHAAPTHY® CTPATeTMo BHXONA
tmp = exitatr [cb] ;
ts.stdexitcls ("X, ptlim*tmp, mmstp*tmp, maxhold);

) // ofpabaTiBaeM ClEAyOW KeHb

CoOCTBEHHO KOJy MpenuiecTByeT psia GyHKIINH, HEOOXOAMMBIX IUIS pac-
YyeTa JIYHHbBIX [IUKJIOB Ha JIIOOOM PBIHKE C alalTUBHBIM MmoaxonoM. OyHKIUs
Model cnenyet craHgapTHBIM MPUHLIMIIAM: TOCJEe OOBSIBICHUS MapaMeTphl
KOTIMPYIOTCSI B MECTHBIE NePEMEHHBIE ISl TPOCTOTHI obpaieHusi. Kommen-
Tapuy YKa3bIBaloT, YTO KOHTPOJIMPYIOT TapaMeTphl. B ciemytomiem 61oke pac-
CUMTBIBAETCS CPETHUI UCTUHHBIN nHTepBas 3a 50 1Heili (exitatrtab), Ucnonb-
3yeMblii B BBIXOJIaX U MPU HOPMAaTU3allUK, a TAKXKE JIYHHbIC CE30HHBIC MOC-
JIeOBaTeIbHOCTH (Savgtab) — MpOrHO3MpyeMble U3MEHEHUSI LICHBI JUTS Kax-
JIOTO AHSI. DTU PSIZibl PACCUYMTBIBAIOTCS OIMH pa3 ISt KaKI0TO PhIHKA U 3aHO-
CATCSI B TAOJIUIIBL; 3TO JIOMYCTUMO, TTOCKOJIBKY TP TTOBTOPHBIX BbI3oBax Model
B [OCJIEAYIOLIMX TeCTaX HUKAKMe BaXKHbIE [MTapaMeTphbl He U3MeHsItoTcsl. Bro-
poii 670K paccuuThIBaeT creuuduueckne It Monesneil BpeMeHHbIe Mocie-
IOBaTETbHOCTH, HEOOXOOMMBIEC IUISl TOJIyYeHHUs] CUTHalIOB Bxoxa. Ecim
modeltype = 1, ucrionb3yeTcst IPOCTasi UMITYJILCHAsI MOZIE/Ib; eciin modeltype
= 2, T0 MOJIe/Ib HA OCHOBE NepeceyueHust; eciu modeltype = 3, TO Moze/b Ha
OCHOBE TepeceueHMsI C MOATBEPXKACHUEM, U eciu modeltype = 4, TO Mozaenb
Ha OCHOBE TIepeceyeHUsl C TOATBEPXKICHUEM U nHBepcueit. Cpean BO3MOXK-
HBIX CepUii €CTh TAKME BAPUAHTBI, KaK CIIakeHHast TT0CIeI0BaTeIbHOCTD JIYH-
HBIX UMITYJIbCOB, MHTETPUPOBAHHBIC UMITYJIbChI {[ICHOMOMOOHBIN PsiIT), CKOJIb-
3siLIMe CpeaHue ISl Mozienieil Ha nepecedeHnu U Memnennslit %K st mox-
TBEPXICHUI 1 MHBepCcHUii. B 3aBucuMocTH oT modeltype MoryT mproGperaTh
3Ha4YeHUe HEKOTOpbIe Apyrue rnapamerpbl. OMUH U3 HUX, avglen, YIIPaBIseT
MEePUOJIOM BCEX CKOJB3SIIUX CPEAHUX: B MOJIEIM HAa OCHOBE MMITYJIbCa OH

FNTABA 9 ) IYHHBIE U COMHEYHBIE PUTMbI . W] 215

yIpaBisieT IIUHOW LIEHTPUPOBAHHOTO TPEYrOJIBHOTO CKOJIB3SIIIETO CPeIHe-
TO, a B MOJEJSIX Ha MepecedyeHU — UIMHOW HEOOXOIUMBIX TaM CPEIHMX.
Jpyroii mapameTp, disp, BbICTaBJIsIeT CMEILIEHKE, T.¢. CTETICHb CIBUra BIIepe
IUTT KOMITEHCAIMM 3ama3IblBaHUsl CKOMB3SIIMX cpeaHux. [lapamerp thresh
0O3HayaeT BeJIMYMHY [TOPOra, UCIOIb3yeMOro B UMITYJIbCHOW MOJEIIV [UTsT JUTHH-
HBIX ¥ KOPOTKHUX MO3HUIUI (KOPOTKHME MCTOIB3YIOT OTPUIIATEIbHOE 3HAUe-
Hue thresh). TlepeMeHHasi matype yripaBisieT BUIOM CKOJIb3SIIEro CPeIHEro:
1 — mpocroe, 2 — 3KCIMOHEHIMATBHOE, 6 — LIEHTPUPOBAHHOE SKCITOHEHLIN-
albHOE, 7 — LEHTPUPOBAHHOE TPEYroJbHOE; CYIIECTBYIOT U IPYTrUe BUIbI
CpenHUX, He MCIOJb30BaHHbIe B aHanu3e. [locie pacyera Bcex psinoB AaH-
HBIX 3aITyCKAETCsl LIMKJI, KOTOPbIi epeOupaeT phIHOYHBIC LIEHbI ICHb 3a AHEM
IUTST MOZIEIMPOBAHUSI TOPTOBIU. DTOT LUKI COAEPXKUT KOI TSI OOHOBJICHUS
CHUMYJISITOpA, OINpee/ieHUs KOJIMYeCTBa KOHTPAKTOB, N30eXaHUsl THEH C Or-
paHWYEHHOI TOprosyeii u T.. B cienyromem 610Ke, pacronoKeHHOM BHYT-
pu Gy10Ka mepeGopa TEeKYIIUX THEH, MPOUCXOMUT reHepalus CUTHAIOB BXO-
na. [NpaBuna omnpenensiorcs: mapamerpom modeltype. Tlocnenuuii 610K yrIi-
paBjsieT OTHayeil COOTBETCTBYIOUIMX MPHUKA30B COTJIACHO MapaMeTpy
ordertype: 1 — BXO[ IO 1IeHE OTKPBITUSI, 2 — TIO JIUMUTHOMY IIpUKasy, 3 —
MO CTOM-MPUKA3y.

Pe3ynbTaThl TECTUPOBaHUSA NYHHbIX MoAaenen

Hposo;mnocn; TECTUPOBAHNE YETBIPEX MoOJIeJIeli: Ha OCHOBE nepeceyeHus,
HMITYJIbCa, TIEPECEYCHU C TTOATBEPKIACHUEM U TMEPECEUYCHUS C MMOATBEPXKIC-

Tabauya 9—1. Dppexmusrocms AyHHbIX MOOeAell, pacnpedeseHHas no Mooeu,
6udy npuxkasza u 6vibopKe

Mogenb B npepenax BbiGopkn BHe npepenos BbiGOpku Cpeptee | CpeaHee
OtkpbiTve Jiumutbii - Cron- Otkpbitwe SlumurHbiin  Cton- B Bue

npukas npukas npukas  npukas | npepenax [ npeaenos
Nyutoe -9,3 -8,0 -5,6 -14,3 -10,2 -10,4 -70 -116
nepecevetie -1287 -406 -686 -894 -643 -702 -793 -746
NyHHbiit -10,1 -9,9 81 -14.8 -19,7 -8,3 9,4 -142
LL Lt -2420 -1560 -1260 -1318 —1o42 -ar2 -1753 -1210
Mepeceyetme -8,1 -66 18 -205 213 -186 -4,3 201
¢ noaTsepxa. 1251 -655 234 -3465 3896 -2449 -557 -3270
Mepeceyenne ¢ -9.4 ~10,0 -7.8 -20,6 -20,9 -204 -9A -20.5
NOATBEPXA- 1 -1546 -1078 -998 -2937 -3203 -2995 -1207 -3405

uHBepcueit

Cpentee -9,3 -81 -4,9 -17,6 -18,0 -14,4 -74 -16.6
-1624 -925 -685 -2153 -2421 -1630 -1078 -2068
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Tabnuya 9-2. OPGeKTUBHOCTb B rpeAesax BbIOOPKM no TecTam U pbiHKaM

SYM o1 Jo2 [0o3 jo4 [05 08 fo7 [08 [o9 [10 [11 [12 [ woro |
SP of |of |of - - - v 3|
YX - - + o+ - e ] of [+ [+ 7
T8 + - - - i oH |- - - 2|
TY of [+ - - 4+ - [+ - 4
BP — - 1= o [ |+ - -
DM of [#+ [+ Joff [+ [ef off | [fFf 8
ISF_ + of |off joff |+ |+ + +
JY off [++ - + + + + of-f ++ 8|
CD + ++ |- - - off |++ - 5
ED - - - - - - off - |- Ji
CL +  |* ++ 4+ + 5
HO ++ of +H [+ off joff |. 8|
HU. - + + ¥ 4|
o — |- - + + + - 3
Ist + - - - - - + + :51
A R - - - - - |+ 2
PA - + off I- - - - - - - - 2|
[ 8} - - - I - | |F 2
C - - - - - - + 1
- |- I - T® I ¥+ I 1
1PB. + |+ - - off |- off |- 4
s 4 |- of |- [eFf [oFf | + 6]
EY + + - off [off |+ + of |- 7|
80, - - - ++ |- of 2
c - | T =T = - [ 0
p B R — - T 1= F 2 0
[W. - = - - - . 0
| KW. - - N 4 + £ |= - - - 2
- 1= = - [ - . ]
KC - - ++ [+ of |- - - - - -
cc * of ++ of 4
SB * .= - - of |+t (3
JO o - - of of |- - ++ |- + 4
CcT + |- | F + |off [oFf |- off | 6
LB - = - - - |- of |- | | p)
uroro 108 [15 107 108 (98 9 11 (69 |16 loo I11 [15

HUeM M nHBepcueid. Kaxasi Mosiesb TeCTMpOBalaCh ¢ BXOAAMHM IO 1IeHEe OT-
KPbITHSI, 110 JUMUTHOMY [PUKa3y U 0 CTON-IpHKasy. B Tabn. 9-1 npuBeeHsl
BCE Pe3yJIbTaThl, pacrpe/eeHHbIe 10 BULY BBIOOPKHU, TpUKa3y U Mozeau. st
KaXI0i MOJIEJM JaHbl PsiJi 3HAYSHMIA, COAep KAl TOOBYIO JOXOAHOCTb IOP-
Tdesnst, v psil 3HAUYSHUI cpeltHeit MpuObLTY WM YOBITKA B criefike. B nByx npa-
BBIX CTOJIOL[AX — CPEHKE MO BCEM BUIAaM MPHUKA30B B Npe/iesiaX U BHE Mpefie-
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Tabauua 9—3. Dghexmusnocms eHe npedenos 6blOOPKU NO MECMAM U PbIHKAM

[SYM_ Jo: Jo2 (03 Joa J[os Joe Joy Jos Joo Jio [11_[i2 VITOrO:

SP
YX

us et [eff [ |+ [+ - - - FEEEN if

Ww |- - |~ | - F [ [ - | [

TY - + f-f ++ - - - - = -

BP ot R - £ |- EHE of £f

DM e of-f of-f - - - -

SF i |+ |- RN

JY Af |- - ++ - — - -
CD - — |- B B B A fem |-
ED - - - — - - - - + - - f-f
CL - - - -f - I - - +
HO + + - - - - - Mk
HU - - - - - i - -
GC - - off it R A - } B
sl — |- - I - - - - - -
PL + “f ++ ++ =+ |
PA A |+ - - - - - - +f-f
FC off Rt - - - -
LC ¥ -f - - + ff [ [ - -f-f
LH + |- - |- - |- - |- _
PB A |+ - - - i [ [ [+ -
s - - - - - -
SM + - - - ff = B _ B }

BO - - -f + I - - I

KC - ++ of-f - - - off - -
CC T e | EEEE - - - - -

JO EEA (N - - NN S
CT -f-f - |- - - + |- £ | ff
LB ++ [ ff -f-f ++ ++ |- off q- - ++ +

LDJ)mbb.mnowol\)l\)NOG’N\ANQ:MO&-AQ)MN_AN&@\I&M\IOO

UTOro: 16 17 14 9 7 10 7 7 10 9 6 10

JIOB BBIOOPKH, B IByX HUXKHHUX CTPOKAX — CPEIHMUE 110 BCEM MOJIEJISIM LISl Kax-
JIOTO BUJIA TIPUKA30B.

B 1a6:1. 9-2 u 9-3 cobpaHa nHGopMaIus 1Mo KaxkaoMy u3 12 TeCToB OTIeb-
HBIX PHIHKOB, IPUOBUTBHBIX M YOBITOUHBIX B rpesesax (tadm. 9-2} v BHe mpene-
JIoB (Tabn1. 9-3) BbIOOPKU. B rnepBoM crondue npuseseHo 0003HaYeHUE pac-
CMaTpUBAEMOrO PhIHKA, B MOC/IEAHEM — KOJIMYECTBO PHIHKOB, [ JaHHAast MO-
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AeAb Obta TpuobITbHA. B Tabm. 9-2 1 9-3 creneHb MPUOBUTBHOCTH M YOBITOYHO-
CTH PBIHKOB JUIST KaX/IOi MOJIETM yKa3aHa CIIeAYIOIMM 00pa3oM: OIMH MUHYC
(—) osHauaer y6biToK B $2000 - 4000, n1Ba MHHYca (——) — yOBITOK GoJjiee
$4000; omuH rutoc (+) o3Havaet npubsuIb oT $1000 1o $2000, aBa UTIOCA
(+ +) — npubbLIL Gostee $2000; mycras sueiika o3HayaeT MpuobUIL 10 $1000
i yobIToK 10 $1999 co crenku.

TecTupoBaHue 6a30BOil MOAENN, OCHOBAHHON Ha NepeceYyeHun

Ckodb3siinee cpefHee mal pacCUUTHIBAIOCH HA OCHOBE WHTETPUPOBAHHOM
LIEHOTIOI0OHO JTyHHOM cepur. Ha ero ocHOBe pacCYMTHIBATIOCH BTOPOE CKOJTb-
3q11ee cpenHee ma2. J1jist TeCTUPOBaHUSI UCTIOB30BAINCH CIIEAYIOIINE TTPaBU-
Jla: CUTHAJI Ha TIOKYIKY TeHepupyeTcsi, Korna mal TOgHUMaeTCsl Bbillie ma2.
CurHas Ha TpoJaxy reHepupyercsi, Korna mal omyckaercst HIKe ma2. Ota
MOJIeJTb TIPAKTUYECKU COBIAIAET C MOJEIBIO TIepeceUeHUst CKOMB3SIINX CPe/l-
HUX, ONMCAaHHOM B MPEAbIIYIIUX IIaBax. VX eNMHCTBEHHOE OTJIMYNE COCTOUT
B TOM, YTO B JAHHOM CJIy4ae MCIOJb3YIOTCSI «TyHHBIC» PSIMIbl TAaHHBIX, a HE He-
TTOCPEACTBEHHO 1IEHbI. BXOIbI MPOM3BOAMINCE 11O 1IeHEe OTKPBITHS (TecT 1), TIo
JINMUTHOMY TMpUKa3y (TecT 2) 1 Mo CTOMN-NpuKasy (tecT 3).

OnTumMu3anys cocTosiyia B TPOroHKe Meproia CKOMb3SIIINX CPEAHNX avglen
ot 5110 15 ¢ marom 5 1 cmeteHus disp ot 0 1o 15 ¢ warom 1. J11s1 BXona o ueHe
OTKPHITHS Hawydinasi 3¢GeKTUBHOCTH O MOKa3aTesio pUcKa,/IpuObUIA B
npezenax BHIOOPKU ObLIa AOCTUTHYTa MPU MEePUOJIE CKOMB3SIIUX CPeaHUX 15
U CMelIeHnH 8; [T BXoZa 10 IMMUTHOMY IPUKa3y — MpH nieproze 15 u cme-
LeHUH 6; JUIsl BXOZa IO CTOI-IIPUKa3y — MpU fepuoze 15 u cmemeHun 12.

Hu onyH 13 TeCTOB HU B OHOI M3 BHIOOPOK He TIpuHec nmpubbuieii. Han-
Jydiast 3(peKTUBHOCTD (T.e. HAMMEHbBIINUE YObITKW) ObLTM OOHAPYXKEHBI TTPU
BXO/IE TI0 TMMUTHOMY MPYKa3y, CpeIHNE Pe3yIbTaThl ObLIN MTOKa3aHbI TIPU BXO-
Iie TIO CTON-TIPUKa3y, a MAKCUMAJIbHbBIC YOBITKA — TIPU BXOJIE MO IIeHe OTKPbI-
Tust. [Ipn MCIob30BaHUM BXO/IA 110 JIMMUTHOMY TTpuKasy 43% u3 1759 chenok
ObUTM IPUOBUTBHBIMK. BHe BBIGOPKH BXOJI ITO IMMUTHOMY ITPUKA3y Majl MUHU-
MaJIbHBIN CPeTHUI YOBITOK CO CIIEJTKU, a BXOJ IO CTOM-TTPUKa3y — MaKCHUMallb-
HBIIi YOBITOK.- B 00111eM, cucTteMa Ha 1iesioM nopTdelie padoTaja IIoXo, OTHO-
curenpHast 93¢ HEKTUBHOCTD JUIMHHBIX M KOPOTKUX CIIEJIOK HOCHIIA HEYCTONIN-
BBl XapakTep. B mpenenax BbIOOPKM JJIMHHBIE MO3ULIMKU YacTO ObutU OoJiee
YOBITOUHBI, YeM KOPOTKHE, B OTJIMUME OT MCCIIEIOBABIINXCS paHee MOJeIei.

Kanuran mocTostHHO CHUXAJCS Ha MPOTSIKEHWU BCETO Psifia TAaHHBIX MPU
HCITOJIb30BaHUM BXOJA IO 1IeHe OTKpbITUs. [1pu Bxoze 1o JIMMUTHOMY ITpUKa-
3y KanuTa NofHUMacs 10 ceHTs0pst 1989 r. 3ateM HabM0oaIMCh CHUXEHUE
A0 ytonist 1992 1., cmabblii oxbeM 1o deBpaist 1994 1. v HoBoe MaieHue Ao WIOJIST
1998 ., mocte uero HameTHICS MobeM. TTpH UCTTOIB30BaHKH e BXO/IA 10 CTOTI-
MPpUKa3y OTMEYaJIOCh MeIUIEHHOEe CHUXKEHHE KalTala Ha TIPOTSKEHUU BCETO
repuoja TeCTUPOBAHUSI.
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B mpenenax BBIGOPKYM KOJTMYECTBO PHIHKOB, MTPUOBLTBHBIX TMTPH WCTIONTB30Ba-
HUM BXOJIa MO0 OTKPBITUIO, TUMUTHOMY U CTOI-TIPUKa3y, coctaBuio 15, 8 u 7 co-
OTBETCTBEHHO. BHe mpezesnoB BEIOOPKM Gosbllie Bcero pelHKOB (17) mpuHecnn
MpUOBLIL MPU UCHIOIB30BAHUN BXO/a MO IMMUTHOMY ITpUKa3y, 16 — mpu Bxone
0 LIeHe OTKPBITUS U 14 — MpM MCTIONIB30BaHUM CTOM-TIpYKa3a. BHe mpenenon
BBIOOPKU ObLIO O0JIbLLE MPUOBLUTBHBIX KOMOUHALIMIT PRIHKOB Y BUZIOB BXO/IOB, T.€.
MOXXHO TIPEATIONOXHUTb, YTO B ITOCTIENHEE BpeMsl Oorbliiee KOJIMIECTBO PHIHKOB
HCIBITBIBAET BO3IEICTBUE JIyHHBIX LIMKJIOB. B npesnenax BBIGOPKY TOJIBKO PbIH-
KM HEMELIKOW MapKH 1 CbIPOil HeTH ObUTH IPUOBITBHBIMU TTPU UCTIONB30BAaHUN
BCeX Tpex BUIIOB NPUKa30B. BHe mpenesoB BEIOOPKU PBIHOK HEMELIKOI MapKu
OBUT BBICOKOTIPHOBITBHBIM TTPH MCTTOJIb30BAHUH BCEX TPEX BMIOB MTPUKA30B; Ha
PBIHKE CBIPOl HE(TU MPU UCHOIB30BAHMM BXO/A IO CTOM-IPUKA3y OTMEUEHBI
HeOobIIINe YOBITKA. PBIHOK Ka3HavyelicKuX oOmuranmii OblT BBICOKOTIPUOBIIEH
B 00erX BbIOOpPKAX TaHHBIX [TPYU BXOJE JIMMUTHOMY IIpuKa3sy. Ha peIHKe cBUHOI
TPYAMHKY B 00eMX BBIOOPKAX MPH BXOAAX IO LIEHEe OTKPBITUS U 110 TMMUTHOMY
MpUKa3y MOoJydeHa IPUObLIb. YUUTBIBASI TOJILKO BXO[ 10 JUMUTHOMY IIPUKa3y, B
00enx BEIOOpKaX TaHHBIX TPUOBLUTEHBIMY ObLTH PHIHKM HEMELIKON MapKH, IIIBEi-
napckoro dbpaHka, HeHsl, IUIATUHBI, TaUTaIUs, caxapa 1 XJI0MKa.

TecTupoBaHue 6a30BOi UMMYNbCHO MoAaenu

7181 criakrBaHUsT HEMHTETPUPOBAHHOTO JIYHHOTO Psifia IIEHOBBIX M3MEHEHUM
MCTOJIb30BAJIOCH LICHTPUPOBAHHOE CKOIb3s1ee cpeaHee. [1pu 3ToM He BO3ZHU-
KaJIo 3ara3/blBaHusl, TIOCKOJIBKY [IEHTPUPOBAHHOE CKOJB3SIIIEe CPeIHEe JUIsT
JIAaHHOTO JTHSI YYUTHIBAET OJIMHAKOBOE KOJMYECTBO MPEALIECTBYIOIIUX U MOCe-
JYIOIIIMX TOYEK TaHHBIX. Takoe criaxmBaHue IPUMEHNMO, MTOCKOJIBKY OlIeHKa
JIyHHBIX IIUKJIOB OCHOBBIBAETCS Ha JaHHBIX MUHUMYM JIByXMECSYHOMN JaBHOC-
TU. 17151 CIJIaXKeHHOTO psiia U3MEHEHMIA LIEHbI CTPOWJICS PsiZi CPEAHMX aOCOMIOT-
HbIX OTKJIOHEHUI U BBIYUCIISLIOCH MIPOCTOE CKOJIb3SIILEE CPEIHEe C MEepUoIoM
100 nHe# m1st MoMyYeHusT KeJaeMoro pesyabprata. [Iprka3 Ha TOKYNKY OTaa-
BaJICSI, KOTJIa IMITYJIbC Ha JJAaHHBIH IeHb ¢ T00aBIeHUEM CMEIICHUS disp TIPeBbI-
1aJ1 MPOU3Be/IeHNe TTOPOrOBOr0 MHOXUTENS thresh Ha cpelHee abCOMIOTHOE
OTKJIOHEHUE JIyHHOTO uMItyjibca. [IprKa3 Ha npojaxy oTaaBaJicsl, KOraa 3Havye-
HUE MMITyJIbCa C T00aBICHUEM CMeIeHUs disp ObIJI0 MEHBIIEe TOM XXe caMoit
BEJIMYMHBI, B3SITOI CO 3HAKOM MUHYC. BXOIbI OCYIIECTBIISUIACE 11O LIEHE OTKPBI-
THS (TecT 4), 110 IMMUTHOMY ITpHKa3y (TeCT 5) U 1o CTOMN-IpuKasy (TecT 6).

OnTuMu3anms cocTosiia B IPOTOHKE MePHOia CKOIB3SIINX CPETHUX OT 5
1o 15 ¢ mrarom 5, cMetenust ot 1 1o 10 ¢ mrarom 1 ¥ MOporoBoro 3Ha4eHUsl OT
L5 no 2,5 ¢ marom 0,5. Hauny4inue pe3yabTaThbl ObLTA JOCTUTHYTHI TIPU 3HAUe-
HMSIX Tlepuofa, cMelleHus u nopora 10, 10 1 2 17151 BXoza Mo 1ieHe OTKPbITUS U
15,9 u 1,5 w1g BXxoma 1o JUMUTHOMY Y CTOTI-TTPUKA3Y.

B o6iemM, pesysibTaThl ObUTH XYXKe, YeM IUISi MOIEU, OCHOBaHHOM Ha Tie-
pecedeHuu. B oGenx BbIOOpKaX NAHHBIX IS BCEX BUIOB BXOIOB OTMEYEHbI
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3HAUMTEJIbHBIE YOBITKH, TIONOOHO KapTHHE, OOHApYXXEeHHO NP UCCiIefoBa-
HUU UMITYJIbCHBIX MOJIeJICi CE30HHBIX sIBICHUIA. [UTMHHbBIC TO3ULIUK TIOKA3aJIh
60J1b11IYI0 3(HEKTUBHOCTD, YeM KOPOTKHE.

Ipu Bxoze IO LIeHEe OTKPBITUST KAITUTAJI CHIKAJICS TUIABHO M HETTPEPBIBHO
C HEKOTOPBIM 3aMeUIEHNEM CKOPOCTU CHUXXeHHUs co BpemeHeM. [1pu Bxome
10 JIMMUTHOMY TPUKa3y CHUXEHUE KaluTaia ObUIO MOCTOSIHHBIM, TPU BXOZIE
10 CTOM-TIPUKa3y KanmuTal pe3Ko Manal ¢ Havyaua BBIOOPKHM 10 aBrycra 1988 T.,
a 3aTeM IJIaBHO CHUXKAJICSI.

B npenenax BBIOOPKM HEKOTOPYIO TPUOBLIb YAATIOCh MOTYYUTh Ha PBIHKAX
S&P 500, NYFE, HeMellKoii MapKu U 1iBeiinapckoro dbpaHka. BHe npenenon
BbIGOpKM S&P 500 1 NYFE He npuHecan H1 MpUObUICii, HU yOBITKOB, B TO Bpe-
MsI KaK PBIHOK HEMEILIKON MapKu ObUI OYE€Hb MPUOBUICH IIPU BXOJE 10 LieHe
OTKPBITHS, a LIBeHLapckoro dhpaHka — MpU BXOAE MO IMMUTHOMY MPUKAa3y U
o cron-npukasy. Kak u B ciydae ¢ MOZIEJIbIO HA OCHOBE II€PECEUEHNUs], UMe-
JIUCh U IpyTUe MPUOBLIbHBIE COYETaHUST PHIHKOB U MPHKAa30B.

TecTupoBaHue MoAenn Ha OCHOBe NnepecevyeHusi ¢ NoATBepXAeHMeM

Dra Mojiesb UICHTUYHA 6a30BOIi MOJIE/TM HA OCHOBE MIePeCceveHusl, HO B HE BXO-
ZIbl TIPOM3BOJISITCS TIOCIIE TIOATBEPKIEHUSI CUTHAJIA CTOXaCTMYECKUM OCLIVILISI-
TopoM — Beictpbiv %K. Eciiv IyHHBIA [IUKJT AaBaJl CUTHAJ K MTOKYITKE, TO MPHU-
Ka3 OTIaBajICsl TOJILKO B TOM citydae, Koraa Beictpeiit %K 6611 MeHee 25%. Dto
03HAYaeT, YTO Mepeji MOKYIKOWM PIHOK JA0JKEH ObLT HAXOAUTHCSI B COCTOSIHUN
MMHHUMYyMa WIK O6J13KOM K HeMy. [1ogoOGHbBIM e 00pa3oM CUTrHasl Ha MPOAaXy
MPUHUMAJICS K UCIIOJTHEHMIO TOJIBKO B TeX ciydasix, Korma beictpbiit %K Gbit
BbIILIE 75%, T.€. PHIHOK ObUI OJIM30K K MAKCUMYMY. BXOIIbI OCYIIECTBIISUIUCH 1O
LIEHE OTKPbITHS, 110 IMMUTHOMY IPUKAa3y U 110 CTOI-NpPUKa3y (TecTsl ¢ 7 110 9 co-
OTBETCTBEHHO) .

OnTyMU3aLIUs COCTOsUIA B IPOTOHKE MEPUOJIa CKOJIB3SILUX CPEIHUX avglen
ot 3 1o 15 ¢ mwarom 3, a cmenienus disp — ot 0 no 15 ¢ warom 1. Hannyuime
pe3yJibTaThl ObLIW JOCTUTHYTBI MIPU 3HAUYCHMUSIX Mieproaa U cMeleHust 15 u 12
COOTBETCTBEHHO (BXO[ IO LIEeHE OTKPBITUSI M TIO IMMUTHOMY TPUKa3y), a Tak-
K€ MpY 3HaYeHUHU nepuoaa 12 u cMelieHus 5 Ui BXoAa 0 CTOM-IIPUKA3y.

B nipenesax BHIOOPKU pe3y/ibTaThl ObLIIM HECKOJIBKO JIy4llle, YeM JUisi 6a30-
BOI1 MOJIETIM, OCHOBAHHO Ha [TepeceueHNH: TIPY UCTIOJIb30BaHUM BXOA 1O CTOI-
MpUKa3y MOJIENIb ¢ TIOATBEPKICHUEM TIPUHECIa CPETHIO MPUOBLTL B CHEIIKE
$234. Bue npenesioB BBIOOPKHM, BIIPOYEM, CPEAHUN YOBITOK B CAENIKE ObLT 60Ib-
1Ie, YeM JUTs ABYX MPeIbIIyIIMX MOZeJIeil TPy JII0OOM Buze BXoAoB. Bxox mo
CTOM-MPpUKa3y ObUT HAWIYYIIMM M 1aBajl HaMMEHbIIME YObITKM. DTa cucTeMa
TakXe He Oblla BBITOIHA ITPU paboTe ¢ 1ebIM roptdeieM: rpaduku u3MeHe-
HUS KaluTaia 4j1sl BCeX TPeX BUAOB BXOIOB MTOKa3bIBAIM TOJBKO YOBITKH.

B npenesnax BbIOOPKY Ha pblHKAX MeHEBI, Ma3yTa, COEBbIX O000B U COEBOIt
MyKHU ObLTa MosydeHa MpUObLIb IS BCEX TPeX BUIOB MPUKA30B; BHE TMpenie-
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JIOB BBIOOPKM Ha THX PbIHKAX ObUTM TOJIBKO YOBITKM WJIM B JIydIlleM CIiydae
HenpuObLIbHAsI TOProBist. [Ipy TOPro.iie Ha phIHKE KAH3aCCKOM MMIIEHULIBI [IPU
BXOJI€ 110 II€HE OTKPBITUSI M TI0 TMMHUTHOMY IPUKA3y ObUTM TOIYyYEHbI YCTON-
4YUBBIE NIPUOBLIM, a [IPU UCIIOJIB30BAHUU CTOIM-TIPUKa3a — yObITKY. [Ipu uc-
MMOJIb30BAHUHU CTOI-ITPUKa3a MPUOBUTBHBIMU ObUTA PHIHKY OPUTAHCKOTO (hyH-
Ta, IBeiapckoro dpaHkKa, KaHAIICKOTO I0JIapa, eBpoaoJUiapa U CBUHOM Tpy-
nuHKH. TToCKOMBKY BO BceM mopTdesie KOJIUYECTBO CAENOK Ha GONBIINHCTBE
PBIHKOB ObUIO OYEHb MaJIEHbKUM, IOJyYeHHbIE Pe3yJIbTaThl BPSII JIK 3aCiy-
KMBAIOT JOBEPHUS.

TecTupoBaHue MOAEenu Ha OCHOBE NepecevyeHus
C NOATBEPXAEHMEM U MHBepcuei

Ora MozieNb MoJ00HA MPebIIyIleld MOIEH ¢ MonTBepXKaeHeM. VX pasHuna
COCTOMT B TOM, YTO B MOMEHTBI BO3MOXHOTO Pa3BOpOTa PbIHKA MPOBOASTCS
JIOTIONIHUTENIbHBIE cAeNKU. Ecm mepecedeHne CKOMB3SAIIMX CPEAHUX TeHEPH-
POBAJIO CUTHAJI Ha TIOKYIIKY, HO Mokasaresib Brictporo %K 6bu1 Gonee 75% (T.e.
PBIHOK ObUI OIM30K K MaKCUMyMy), OTAaBajiCs IIPUKa3 Ha MPOJAXy, a HE Ha
MOKyTIKy. [10ono6HbBIM >ke 00pa3oM, eciiu repecedyeHue 1aBajio CUTHAI K Ipo-
Zaxe, HO PBIHOK ObLT 6JIM30K K MUHUMYMY, TeHEPUPOBAJICS MPUKa3 K MOKYII-
Ke. DTU CUTHAJTBI [TOJABAIMCH B JIOMOJHEHUE K CTAHIAPTHBIM CUTHAJIAM, MO/Ia-
BaeMbIM OCHOBaHHOI1 Ha MiepeceYeHrn 6a30BOW MoIesbio. Bxombl ocyiiecTB-
JISUTMCh TI0 LieHe OTKpbITUs (TecT 10), 1Mo TMMUTHOMY npuKa3sy (tect 11) u mo
cromn-npukasy (tect 12).

OnTuMU3aLKsi COCTOsIIa B IPOTOHKE MEPUO/Ia CKOJIB3SIIINX CPEIHUX avglen
ot 3 1o 15 ¢ marom 3, cmemienus disp ot 0 no 15 ¢ marom 1. Hawnyuime pe-
3yJAbTaThl OBIIM TOCTUTHYTHI MPY 3HAUYEHMSIX Tlepuoaa U cMmelneHust 15 u 12
COOTBETCTBEHHO JIJ1s1 BXOJIA 10 1IEHE OTKPBITHSI, IS BXOJIA [10 IUMUTHOMY ITPU-
Kasy — 1pu nepuone 15 u cMmeleHuu 8, a Uit BXOoza 10 CTOI-IIPUKa3y — IIPU
nepuone 12 u cmemeHun 15.

Monenb Hecia TspKesIble YOBITKM MPU BCEX COYETaHUSIX BBIOOPOK JaHHBIX
u BxonoB. Kak u B cilydae ¢ Ce30HHBIMU MOJICISIMUA, MHBEPCUU HE YITyqIIHIA
3¢ dekTUBHOCTD, 1 rpadK U3MEHEHUS KallnTaja sIBsieT co0oii yapyJatoriee
3pesnuuie.

B npenenax Bei6opku peiHOK NYFE GbUT MPUOBIIBHBIM MTPU BCEX BXOMAX,
HO pbIHOK S&P 500 naBast yOBITKM JUIsI IBYX BUIOB BXOIOB U HYJIEBYIO IIPUOLLUIbL
1Uts TpeThero. PhIHOK 1mIBeliiapckoro ¢hpaHka Takke ObUT IPUOBUIBHBIM B TIpe-
Iesiax BBIOOPKM IUISI BCEX TPEX BXONOB; BHE IPENEIOB BHIOOPDKU OH MPUHEC
3HAYUTEIbHYIO PUOBLIL MPU BXOAE IO 1IEHE OTKPBITHSI, HO B IPYTHX CITydasix
ObL1 yObITOUEH. B 0011eM, B pe3ysbraTax pa3HbIX BIOOPOK HaOII0NAeTCsl BbI-
CcoKasl HEyCTOMYMBOCTb.
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OB30P PE3YJIbTATOB

IIpu cpaBHEHMHM BCEX MOJENEN CTAHOBUTCSI O4EBUIHO, YTO BXOJ 110 CTOMN-NPU-
Kazy Obul Haubosiee 3(hheKTUBEH U B Mpenesiax, U BHE MpPenesioB BHIOOPKHU.
Hawuxyniume pesynbratbl ObUTH IMOKa3aHbl IPY UCTIOIb30BAaHUM BXOJA 110 LIEHE
OTKPBITHSI (B TIpe/iesiax BBIOOPKM) M BXOJIA 1O JMMUTHOMY MpUKa3y (BHE Ipe-
nesoB BbIOOpKM). BHe mpesiesnoB BBIOOPKHM Jiyyllle Bcero paboTana GazoBast
MOJIE/Ib Ha OCHOBE TIEPECEUYEHUS U XYXKEe BCEr0 — MOJE/b C MepeceyeHrueM 1
TOATBEPXKAEHUEM.

OTMEUYEHO MHOTO CUJIbHBIX B3aUMOCBSI3€il MEXy BbIOOPKOI, MOJENBIO U
BUIOM Bxozia. HekoTopble M3 pe3ysibTaToB BbI3BaHbl OTPAaHMYEHHBIM KOJIMYE-
CTBOM czieJIoK. ONTUMAaJIbHBIE COUETAHUS MOJIENIeii ¥ IPUKA30B Ut CE30HHBIX
CHUCTeM, B OOLIEM, aBajI JIyylle U 6osiee YCTOMYMBBIE PE3Y/IbTaThl, YEM JTyH-
HbIE MOJIEIH.

3AKJTIOHEHUE

B otHoweHuun Lesbix noprdeneir MO, OCHOBaHHbIE Ha JIYHHBIX PUTMaX,
MOKa3bIBAIOT MeHee YOeaUTeIbHbIe pe3y/IbTaThl, YeM ce30HHbIe Moiean. Hus-
Kast 3¢ HEeKTUBHOCTD JIYHHBIX MOJIeJIei TIPOTUBOPEUUT HALLIMM TIPOILTBIM JaH-
oM (Katz, McCormick, mons 1997). Paznmuumst MOTYT 6BITh 00BACHEHBI IBY-
Ms1 (hakTOpamu: MOJEJISIMU BXOJa U BbIXOAa. B MaHHBIX TecTax Mojeau ObLIU
ONTUMU3MPOBAHBI HA LIEJIOM TIOpTdee, YTO MOXKET ObITh HEyMECTHO B OTHO-
LIEHUH JIYHHOTO pUTMa (MCIIOJIb30BaBIIAsICSI paHEe MOJIENb BXOIMIA HA PIHOK
yepe3 orpeieSIeHHOE YHCII0 THEl TTOCIe OTHOMYHUST). MeTobl, MCTIONb30BaH-
HbIE B 9TOIi IJ1aBe, ObUIM U3MEHEHBI 10 CPABHEHUIO ¢ 00jiee pAHHUMU MOAX0na-
MM, TIOCKOJIbKY TMPUILIIOCH IPOBOANTH ONTUMU3ALINIO, UCTIONb3YS OAMHAKOBbIE
rapaMeTpsbl I pa3InIHbIX PHIHKOB. [1py MCIOJIb30BAaHUU CTapOil MOAETN
TIPUIIUIOCH OBl BXOAUTH B PIHOK B (PMKCHPOBAHHBIN IEHb TIOCIIE TTOTHOTYHUS
WA HOBOJIYHUSI BHE 3aBUCMMOCTH OT PbIHKA. DTO ObLIO Obl HEMPAaBUJIBHO, TaK
KaK, COIVIACHO HaIlleMy TIePBOMY MCCIISIOBAHMUIO, JIYHHbIE LIMKIIbI TTO-Pa3HOMY
BJIMSIIOT Ha Pa3IMYHble phIHKYU. TakuM 06pa3oM, MPUILIOCh MPUAATh MOIEIN
CaMOoa/IaliTUBHOCTb, T.€. CIIOCOOHOCTh BBHIOMpPATh BPeMs ISl BXOjIa HA OCHOBE
aHaIM3a MPEABIIYLINX JIYHHbIX LIUKJIOB.

Jlpyrasi BO3MOXHasi IPUYMHA MPOTUBOPEUMBBIX PE3YJIBTATOB MOXET CO-
CTOSITh BO B3aMMOJECHCTBUY MEXJIy BUIaMU BXOIOB W BBIXOIOB. JIyHHBIE U,
BO3MOXHO, CE30HHBIE MOJIEIM MMEIOT CBOMCTBO HAXOAUTh PUTOAHBIE ISl TOP-
TOBJIM MAKCUMYMbI 1 MUHMMYMBI, HO JIMIIb B OTPeIeJIEHHOM MPOLICHTE Clyda-
eB. Takue crcteMbl XOpouIo paboTalOT ¢ GJIM3KO pacCTaBICHHBIMU 3aLLIUTHBI-
MU OCTaHOBKaMH, KOTOpPbIe ObICTPO OCTAHABIMBAIOT YOBITKH, €CIIU TPEACKa-
3aHUE HE OTPABIBIBAETCSI, HO MO3BOJISIIOT MPUOBLIM HAKAIIMBATBCSI, €CIIN Pbl-
HOK JIBMXETCSI B IPEICKa3aHHOM HaIlpaBJICHUU.

B oOuiem, JiyHHbIe MOAETM PabOTAIN MJIOXO, HO Ha HEKOTOPBIX PhIHKAX
00HApYXMBAJIMCh MHOTOOOCIIAIONIME M YCTOMYMBBIC PE3yJabTaThl, TeM Oosiee
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BIEYATJISIIOLIME, YTO MOJIE/b HE MOJBeprajiach CrelMalbHON aJanTaluu K oT-
JIEJIbHBIM PBIHKaM. DTO MO3BOJISIET MPEANOIOXUTh, YTO NPY MCIOJIb30BaHUN
CHelUraIu3upPOBaHHbBIX BbIXOIOB MOXHO IOJYYMTb 3aMevaTe/IbHble pe3y/ibTa-
Thl. Tak, B HalleM MEPBOM MCCIEIOBAaHUM JIyHHAsl MOJEIb XOPOILIO paboTana
Ha pbIHKe cepedpa, HO ceiiuac pbIHOK cepedpa ObLT MaJIOUyBCTBUTECH K LIUK-
naMm. ITpu Toprosiie moptdeneM JyHHbIe MOZEN ObLIM YOBITOUHBI, HO Ha KaX-
JIOH cleJIKe OHU TEPSUIM TOpa3ao MEeHbIE, YeM, HalpuMep, GOJIbIIMHCTBO OC-
LWUISITOPHBIX MOJENEN U MOZieIell Ha OCHOBE CKOJIB3SIILUX CPEAHUX.

COJIHEHHAS1 AKTUBHOCTb U TOPIroBJ14

Ipenpinymee uccnenosanue (Katz, McCormick, ceHtss6pn 1997) 6b110 mocBsi-
LIEHO BJIMSIHUIO COTHEYHBIX MsiTeH Ha phiHKYU S&P 500 u minenuisl. B mpene-
JIax BBIOOPKHM TIPOCTast MOZIe/Ib Ha OCHOBE COJTHEYHOI aKTUBHOCTH 3apaboTajia
$64 000 Ha poiHke S&P 500 ¢ 1984 1. o 1992 r. BbUIo COBEpIIEHO 67 COEIOK,
31% w3 HUX ObLTM MPUOBITEHBIMU. CpenHss MPUObLIbHAS CIeKa TIPUHECTa
$5304,76 — ropasno Gosbliie, YeM ObLIO IIOTEPSHO B CPEAHEN YOBITOUHOM CEN-
ke (— $1030,43). Cpennsist mpuObLTL B ceiike cocTaBmia $955,22. Dto coor-
BETCTBYET OOILEi JoXxonHOCTH 561% (He B romoBoM ucumcieHnu). [1puobiib
MPUHECIIN U JUTMHHBIE, U KOPOTKUE TO3ULIMHU, HO TIPUOBLIB, TONYYeHHAs B KO-
POTKMX MMO3ULUSIX, ObLIa 3HAYUTEILHO OOJIbIIE. DTO YKa3bIBAET HA CBSI3b HEO-
OBIYHOI COJTHEYHOI aKTUBHOCTHU C 0OBaJlaMM Ha pbIHKe. Bricokas adpdhekTus-
HOCTb KOPOTKHX TO3UIIIA 0COOEHHO BaXHa, MOCKOJIbKY PBIHOK B PACCMATPH-
BaeMBIi TIEPUOJ HAXOMWJICS B COCTOSIHMM TOBBILIATEIbHOTO TpeHaa. Dddek-
TUBHOCTb CUCTEMBI He CHU3MJIACH 1 BHE nipenesioB Bbioopku. C 1993r. o 1996
MojieNh 3apaboTana 265%, MpoBes BCero 23 cAenKu, puYeM NMPUObUTbHBIMU
66Ut 30% cresok. CpeHsist IpubbLTb B cenke cocrapuiia $891,30. Pesyiibra-
TBI Ha PHIHKE IMIIEHUIIBI TAKKE ObLIM XOPOLIM B 00eMX BHIOOPKAX TaHHBIX — B
npesienax BIOOpKU 57% 13 84 cienok 6bUTH NPUGBUTLHDL, CPEHAsS IIPUOLLIL B
cnenke coctauia $203,27, a obmmast IpuGsUIb — 859%. BHe TpenesioB BHIGOD-
KU ObLTO MPOBEICHO 29 CIENOK, MprdeM 55% 13 HUX prHecIu npuobutb. Cpen-
HSIS TPUOBLTG B celike coctaBmia $260,78, a obiuas mpuosuts — 406%.
Hamm nepBoHayaibHble UCCIIEIOBaHMUS TOBOPAT O TOM, YTO JaHHAas TeMa
SIBJISIETCS] BECbMa MEPCTIEKTUBHOW. B MpHBEIEHHBIX HIKE TECTaX UCCIEAYETCs
BJIUSIHHAE COJTHEYHOM aKTUBHOCTU Ha CTaHIAPTHBIA TopTdeb. s reHepam
BXOJIOB MICIIOJIb30BAHBI €XEIHEBHBIE TAHHBIC O KOJIMYECTBE COMTHEYHBIX ISITEH C
1985 1. 1o 1999 r., nonyyeHHsle B benbruiickoit Koposesckoit O6cepBaTopuu.

BXOAbl, OCHOBAHHbIE HA COJIHEYHHOW AKTUBHOCTU

CyU.IeCTByeT MHOTO CTI0cO00B T10JIy4yaTb CHMTHAJIbl BXOJa Ha OCHOBE COJIHEY-
HOIi akTuBHOCTU. Hyxe onucan Meton Hp060ﬂ, TI¢ B KAYECTBE UCXOOHBIX IaH-
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HBIX MCTOJIb30BaHbl HE 1IEHbI, a KOJMYECTBO COJHEUHBIX MsaATeH. [1paBuma ta-
KOBBI: €CJIM TEKYLIEE KOJMYECTBO COTHEYHBIX ITSITEH BhILLE, YeM TEKYILIUI MaK-
CUMAJIbHBII MOPOT, ¥ KOJIMYECTBO ISITEH 3a HECKOJIBKO (Ib2) MPOUUIbIX AHEH
OBbIIO HYXXE COOTBETCTBYIOLIMX TIOPOTOB, TO TIOAAETCSI CUTHAJ Ha TIPOIAXy WIN
MOKYTIKY B 3aBUCMMOCTH OT MpEeAbIIyILIeil peakiMi pbIHKa Ha Mpo0oii mopora.
Ecimm Texyliee KOJIMYECTBO MATEH HUXKE TEKYIIETo HYKHETO Mopora, a 3a He-
CKOJIBKO (1b2) TpPeblIyILUX AHEH OHO ObLIO BbILLIE COOTBETCTBYIOLLETO MOPO-
Ia, TO OISATh-TAKU MOJAETCS CUTHAJ HA TIPOJAXYy WM MOKYIKY B 3aBUCUMOCTU
OT MpebIaylel peakiiMK phiHKa Ha mpo6oit npesesa. CUrHaJbI UCTIONTHSIIOT-
sl He MTHOBEHHO, a TOJIBKO CITYCTsI HEKOTOPOe KOJIMuecTBo aHei (disp). [Topo-
TU OTIPEEISIIOTCS CIEAYIOIMM 00pa3oM: BEPXHUI MOPOT ik JAHHOTO THS —
5TO MAKCUMAJIBHOE KOJIMYECTBO ISTEH 33 HEKOTOPOE KOJIMYECTBO MPEALIECTBY-
fonMx AHei {1bl), a HU3IMIMiT TOPOT — MUHUMATbHOE KOJIMYECTBO TSTEH 3a Ta-
KOE€ Xe KOJIM4ecTBO IHeil. «[Ipenpimyiiee moBeneHe pblHKa» O3HAYaeT M0JI0-
JKeHMEe pbIHKA BOJM3M MaKCUMyMa WJIM MUHUMYyMa IIEHOBOTO JMara3oHa, KO-
TOPBIi HAOJTIOAJICS B TeUeHEe HEKOTOPOTO BpeMeHH rociie ipobost. Eciv naH-
HOE HampaBJIeHUE COJHEYHBIX MPOOOEB UCTOPUUECKU ACCOLIMUPYETCS C MHU-
HUMYMaMHU PBIHKA, TO MOJAETCs] CUTHAJ Ha TIOKYIIKY, B 00paTHOM CJTydyae — Ha
MIPOLNAXKY.

Kak 1 TyHHbBIE 1IMKITbI, WA CE30HHBIE SIBICHNSI, BXOAbI HA OCHOBE COJTHEY-
HOW aKTUBHOCTU OCHOBBIBAIOTCSI HA MPEIOI0XEHUU, YTO MTOBEACHNE PIHKA
HaxOIWTCS TOJ BAMSIHMEM HEKUX BHEIIHUX (PAKTOPOB M YTO He3aBUCHUMAS
BHELIHSIS IepeMEHHast UMeeT TpeicKa3aTesibHylo eHHOCTh. CucTeMa, MmocT-
pOeHHas Ha TAKOM MPUHIIUTIE, MpeicKa3biBaeT MOBEICHNE PhIHKA, a HE pearu-
pyet Ha Hero. Kak u B ciyyae J11000ro npeickasaHus, ero TOUYHOCTh MOXET
ObITh pa3anuHoOi. CesiKu, 3aKJII0UeHHbIE Ha OCHOBE HEBEPHBIX ITPEICKA3aHU,
MOTYT OBbITb Pa3pyIIUTEIbHBIMU, 1aXKe €CJIM MHOTHE CAEJIKM, OCHOBaHHBIE Ha
YAQUHBIX MTPeCKa3aHUsIX, TPUHECTU MPUObLTL. JlaHHbIE CUCTEMBI TPOTHOCTHY-
HBI 110 CBOEH MPUPOJIE, U 3TO UX CBOICTBO MO3BOJISIET BECTU TOPTOBJIIO POTUB
TpeHIa, YTo oOecreurBaeT Jydlliee BbIIOJHEHNE MPUKA30B, MEHbIIEe TPo-
CKaJIb3bIBAHUE U JIYYILIUIA KOHTPOJIb HaJ PUCKOM, €CJIA MCIOJIb30BaTh OINTU-
MaJlbHbIe 3allUTHBIE OCTAHOBKH (31€Chb 3TO HE MCIOIb30BaHO BBUAY HEOOXO-
AMMOCTH TIPUIEPXKUBATHCSI CTAHIAPTHBIX BBIXO/IOB).

Koa U151 CUCTEMbI COJTHEUHbBIX TECTOB MOJ00EH KOy TYHHbBIX TECTOB U 3/1ECh
HE MMPUBOAMTCS.

PE3YJIbTATbl TECTUPOBAHUSI COJIHEYHbIX MOAENEN

IMpoBoxunock uccnenoBanue 3pHEeKTUBHOCTH MOIEIN, OCHOBAHHOM Ha COJTHEY-
HBIX LIMKJIAX C MCIIOJIb30BAHMEM BXOOB T10 1IEHE OTKPbITHS (TecT 1), 1O JIMMUT-
HOMY MpuKa3sy (TecT 2) u 1o cromn-npukasy (tect 3). [Tapametp 1bI nporoHsuics
ot 25 no 40 ¢ marom 5, mapametp b2 — ot 10 1o 15 ¢ marom 5 u cMeleHue
{disp) — ot 0 1o 2 ¢ mwarom 1. [Tpu BxozE MO LIEHE OTKPBITHS HaWIydIast 3¢-

TJIABA 5 nYHHBIE M1 COMHEYHBIE PUTMBI V\J 225 ‘

GeKkTUBHOCTH OblIa nocTurHyta rnpu b1 = 35, 1b2 = 15 u cmetuenuu 2. [pu
BXOJIE I10 IMMUTHOMY NpUKa3y Hawiyyas 3(hHeKTMBHOCTD ObUIa JOCTUTHYTA
npu bl = 40,1b2=15u cmemeHuu 0. [Tpu BXxoze 1o CTOMN-IpUKa3y HauIydiast
3(heKTUBHOCTD ObUTa TOCTUTHYTA TIpK Ib1 = 35, 1b2 = 15 1 cMelleHUH 2.

B Tabn. 94 uzobpaxena 3¢beKTUBHOCTb CUCTEMBI HA PA3MYHBIX PbIH-
Kax B IpeziesiaX M BHe MpeielioB BEIOOPKHU. B cTonbuax u cTpokax faHHBIe pac-
MOJIOKEHBI TAKUM Xe 00pa3oM, Kak U B Tabi1. 9-2 u 9-3.

CoiHeyHasi Mojiesib paboTaia MPUMEPHO TaK Xe, KaK M JlyHHas. B npene-
Jlax BBIOOPKM JIyyllle BCero paboTal BXOX MO CTOM-MPHUKa3y; HAMXYAIIMM ObLT
BXO[I 110 LieHe OTKPbITHS (— $1631 cO clenKn), HECKOJIBKO Jiydlile ObLT BXO 110
uMuTHOMY niprKasy (— $1519), 0c0GEHHO B ciTyuae OrpaHUIeHHS TOJIBKO IUTHH-
HBbIMU TO3ULMSMU. JIydiiM ObLT BXOJL 1O CTOI-MPUKA3Y, IPUHOCUBLINIA YObI-
TOK Bcero B $52 co caenku; eciu Obl He TpaH3aKLIMOHHBIE PACXOMIbI, 3TOT BXOJ
B TIpeiesiaXx BbIOOPKU ObUT Obl MPUOBLTEHBIM.

Mopzenb BKIIOYaTa napameTp cMeleHus. Hanwmydiim 3HaueHueM cMeliie-
HUS JUIS BXOJIA 110 JIMMUTHOMY NpHKasy 0bu1 0, YTO pe30HHO JUlsl BXOza, TpeOy-
IOLIETO OBICTPOrO pearupoBaHUsI HA «COJTHEUHbI» CUTHAI, YTOObI BOWUTH 10
TOro, KaK pbIHOK pa3BepHeTcs. [Ipy Mcnonb30BaHUM BXOJA MO CTOM-CUTHATY
ONTUMAJIbHBIM ObUIO CMellleHHe 2: YTOObI CpaboTajl CTOM-CUTHAJ, 3aIyCcKalo-
LIMI BXOZ, HEOOXOIMMO HEKOTOPOE JBIKEeHUE pblHKA. Korma cMelieHue or-
KJIOHSUIOCh BCETO Ha ONMH-IBA AHSI OT ONTUMYyMa, CPeIHUE YOBITKM B CHEJIKE
Bospactaau ¢ $52 1o $2000. D10 yKaspIBaeT Ha CBA3b MEXIY BPEMEHEM Phl-
HOYHBIX COOBITUI1 U COJTHEUHOW aKTUBHOCTU — B IPOTUBHOM ClIyyae CTOJb
HEOOJbLINE U3MEHEHMS CMELLEHUS HE IPUBOAMIIHN ObI K TAKUM 3HAUUTEIbHBIM
U3MEeHEHUsIM 3 (HEKTUBHOCTU TOPTOBOW CUCTEMBI.

IMpu rcnosb30BaHKUM BXOJIA MO CTOM-TIPUKA3y B MpeeaX BBIOOPKHU ObLI 10-
CTUTHYT BBICOKUIA ITPOLIEHT BBITOIHBIX CIEJIOK, U JUIMHHbBIE MTO3ULIMU PUHECITH
npuObLUTb. BHE npeiesioB BEIOGOPKY BXOI MO CTOM-MPUKA3Y OMSTh-TAKU ObLT HaK-
JIyYIINAM, HO CPEMIHsIsl CIENIKA IPMHOCKIIA 3HAYUTENbHBII YObITOK — $1329.

I'paduk M3mMeHeHus KamuTana Obl1 MOCTPOEH TOJIBKO [UTSI BXOAA MO CTOTM-
MPUKa3y, MOCKOJbKY APYriue BXOIbl PabOTalU CIMIIKOM IUIOXO [UISL PACCMOT-
penust. Kanuran oueHs 6bIcTpo Bo3pactan 1o mioHs 1988 r., 3aTeM npakTuyec-
KU He MEHsUICs 10 OKTs10psi 1990 1., mocsie yero pe3Ko nafan no uioHs 1994 ., a
3aTeM KoJjiebasicsl ¢ TeHACHIMEN K MOHUXEHUIO.

WHTepecHo, YTO MOATBEPAMIMCH HEKOTOPbIE HALIM MPEABLIYLINE JaHHbIE
(Katz, McCormick, centsiops 1997). I1pu ncronb30BaHUM BXO/A IO CTOM-TIPU-
Ka3y (HawIydliero npu Toprosie LebiM noptdenem) poiHOK S&P 500 Gbut
OYeHb MPUOBLILHBIM U B MpeJeNax, U BHE MpeieoB BeIOopKu. CpenHsis caen-
Ka npuHocuna npuosUie $4991 B mpesesiax BHIGOPKH, C TONOBOIA MPUOBLIBIO
20,4%; t-KpUTEepHUil TOKa3bIBAET, YTO BEPOSITHOCTh MOIMHHOCTH 3TOT0 3hhexra
Y TIOTEHLMAJIBHOM YCTONYMBOCTY TPUOBbUTH TipeBbintaeT 80%. [1pubbLTbHBIMU
OBbLTM ¥ KOPOTKUE, U JUIMHHbIE MO3ULIMKU. B rpesenax BBIOOpKM ObLIO poBese-
Ho 37 cnenok (40% npuObUTbHBIX). BHe MpeneioB BBIOOPKY ¥ [UIMHHBIE, U KO-
POTKME MO3ULMK ObLIM MPUOBUTBHBI; YIMBUTEIBHO, YTO TIPUOBLTLHBIMU ObUTH
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Tabauuya 9—4. Dpexkmuernocms no evibOpKam, mecmam u polHKAM
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M'I(]l a2y

KOPOTKHE TIO3ULIMK, TaK KaK B TeUeHHe OOJIbILIEN YaCTH 3TOTO Meprojia BpeMe-
HU PBIHOK HaXOIMJICSI B COCTOSTHMM TOBBIILIATEILHOTO TpeHaa. BHe mpenenos
BBIOOPKU Tro0Basi MPUOBLIb cocTaBisia 39,5% (BEpPOSITHOCTb MOTMHHOCTH
TMAHHOTO pe3yabrata paBHa 80%); ObLIO MpoBeaeHO 11 caenoK (45% npuobLIb-
HBIX) O cpeaHeii npuobUbio $5640. TMog0GHBIE pe3y/IbTaThl HEJb3st HE CUM-
TaTh BBIIAIOIIMMUCS.

TloarBepauioch HaOMIOIEHUE, YTO TIOCTE COMHEYHBIX BCIBILIEK MOTYT
MPOUCXOUTh Pe3KUe CHIKEHUs 1ieH. [Ipu Mcronb30BaHMK BXO/IA MO CTOM-
npuKa3y NpuobLIb B Mpe/eiaX U BHE MPeneioB BHIOOPKYU TaKxke ObLia Moiy-
YeHa Ha phIHKaxX MUHHECOTCKOM TILIEHHUIIbI, COeBbIX 0000B M XJ10mKa. Ha phH-
K& MUHHECOTCKOM TIIEHHUIIBI B TIpejiesiax BBIOOPKHU To10Bast MPUOBLIb COCTa~
Buna 13,5%, onaThb-Taku ¢ BEPOATHOCTBIO MOAJIMHHOCTU PE3YJILTATOB, Mpe-
Bollaoleit 80%. BHe mpenesoB BBIOOPKM JaHHBIE TIOKA3aTeJM COCTABUIM
30,5 1 85% cooTBeTcTBeHHO. IHTEPECHO, 4TO PBIHKM Ma3yTa 1 ChIPOil HebTH
B IpeliesiaX BBIOOPKY ObLIM BBICOKONPUOBLIBHBI, HO BHE MPEIeIOB BHIOOPKI
MIPUHEC]IN yMEPeHHbIE YOBITKU. HecKOIbKO IPYTriX PHIHKOB ObLTH BbITOIHbI-
MM, HO 0€3 YCTOMUMBBIX CBSI3€i1 MEXIY PHIHKOM, YaCTbIO BBIOOPKHU U MCIIOJb-
30BaBLIMMCS] BXOAOM.

SAKJTIOHEHUE

TTomoGHO Ce30HHBIM SIBICHUSAM U (aszaM JIyHbI, COJTHEYHAS aKTUBHOCTb, pyi-
JIMMO, OKa3bIBaeT peajibHOE BJIUSIHUE Ha Psill PhIHKOB, 0cobeHHO Ha S&P 500
Y MUHHECOTCKYIO MineHuly. Kak u B ciydae ¢ IyHHbIMU LIMKJIaMU, 3TO BIIUSI-
HUE HEJOCTATOYHO CUJIBHO WM MOCTOSIHHO, YTOOBI CIY>KMTh OCHOBHBIM 3Jie-
MEHTOM B CHCTeMe MOPT(dENbHOU TOPTOBIM, HO KaK KOMIIOHEHT CUCTEMBI,
BKJIIOYAIOLIEH Ipyrre (hakToOpbl, COJHEYHAS aKTMBHOCTH 3aCTyXXHBAET BHU-
MaHHMs1. Mbl IO103pEBAEM, UTO COTHEYHBIE SIBICHUSI HE BIUSIOT Ha PHIHOK Ha-
MPSIMYI0, HO 3aITyCKalOT COOBITHSI, KOTOPBIE XIyT CBOETO Yaca WM Xe CHH-
XPOHU3UPYIOT yXKe CYLIECTBYIOLIME UMKl PBIHOYHOW aKTMBHOCTU, MMEIO-
1ive GJM3KYIO epUOINYHOCTb. Harpumep, eciin LieHbl Ha phIHKE CHJIBHO 3a-
BBILIIEHBI M HeCTaOMIbHBI, KakK 3T0 0buto ¢ S&P 500 B okTsiope 1987 r., mis
3arycka HeM30eXXHOTo o0Bajia BITOJIHE IOCTATOYHO MOIJIO OBITh M COJIHEY-
HOM BCIIBIIKH,

4YTO Mbl Y3HANU?

* JIyHHbIE ¥ COJTHEUHBIE SIBJICHUSI MOTYT UIMETh PEATbHOE BIMSHUE
Ha (bbrovepcHbIe PIHKU. B ciiydae ¢ COMHEYHbIMY SIBJICHUSIMU Ta-
Koe BiusiHue Ha peiHOK S&P 500 moarsepxaeHo. B oTHomeHMH
JIYHHBIX SIBJICHUIA BIUSIHUAE SIBHO OLIYTMMO, XOTSI M HE CTOJb MO~
CTOSTHHO.
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+  ACTPOHOMMYECKNE SIBJIICHNSI, BEPOSITHO, CTOMT BKJIIOYATh B COCTaB
CJIOXKHBIX TOPTOBBIX CUCTEM, HAMPUMEP MCIOJIb30BaTh KaK OIHU
U3 BXOIOB B HEPOHHOW CETU.

+ Monenu, ocHOBaHHBIE Ha TIOTOOHBIX SIBJIEHUSIX, HY>KIAIOTCS B TIIA-
TEJIbHOI MOATOHKE K OTIEJIbHBIM PhIHKaM. B mosb3y aToro BbiBoaa
TOBOPUT TO, YTO Ha WHAMBUIYAIBHBIX PHIHKAX CCTEMBI TTOKa3bI-
BaJIM JIydlllMe pe3yJIbTaThl, YeM IPU TOProBiie moprdeeM.

. Kak npyrue mpoTuBOTpeHIOBBIE MOIENN, ACTPOHOMMUYECKHUE MO-
NI HYXKIAIOTCSl B CTPATErMy BBIXOJOB € OJIM3KO PaCIONIOXEH-
HBIMU 3alIMTHBIMM ocTaHOBKaMu. Ecim octaHoBKa pacrionoxeHa
BEPHO, TO B OJIArONpPUsITHOI CUTyallun OHa He CpabaThIBaeT, Mo-
3BOJISI TTO3UIIMY HaKaTUIMBATh MTPUOBLIb, a KOTJa IIPOTHO3 OKAa3bl-
BaeTCsl HEBEPHbIM, OCTAHOBKA OBICTPO 3aKpPbIBA€T CHEIKY, CHU-
kast yobITKM. Mcmoip3oBaHMe GIM3KMX 3alIMTHBIX OCTAHOBOK
TakKe MOXeT OOBSICHUTDH Oosiee BBICOKYIO 3 (hEKTUBHOCTb TOP-
roB/IM B HatieM repBoM uccienoBanum (Katz, McCormick, uions,
ceHTs16pb 1997).

»  Y4uTbIBasi BBICOKYIO BEPOSITHOCTb BIIUSIHUSI COJTHEYHBIX U JIYHHBIX
LIMKJIOB Ha PSI/i PHIHKOB, CTOUT 0OpaTUTh BHUMaHKE HAa HEKOTOPbIe
TUTaHETapHbIE PUTMBI, B TOM YHMCJIe HA KOH(DUTYpALIMU U SBJICHUS,
paccMarpuBaroLIMecs ceifyac TOJIbKO acTPOJIOTUEH.

. Meronasl BXxona BIuUsIIOT Ha Mozeu. Harprmep, BXo/ 1o JIMMUTHO-
My IIpUKa3y He BCerna MPUHOCUT XOPOLIUE Pe3yyIbTaThl, a BXOJ 1O
CTON-TpUKa3y Mopoii yimydiaeT 3pdeKTuBHOCTb. [TpuunHa 3Toro
MOXET JieXKaTh B TOM, YTO CTOI-TIPUKA3 BBOAMUT BJIEMEHT MOJATBEP-
JKIEHUsI Hayala TpeHa Mepej1 CAENIKOM, YTO MOXET 0Ka3aThCsl Bax-
HBIM JUISI IPOTHOCTUYECKOM MPOTUBOTPEHIOBOI CTpaTeruu.

rNABA 10

m—

BXOQOs Ha OCHOBE IIMKIJIOB

Lukn — 3To puTMHUuYecKoe KojiebaHWe, MMEIolIee OMpeaeTuMyio YacTOTy
(0,1 uukna B AeHb, HAMIPUMEP) WM XK€, TO-APYroMy, nepuoanyHocts (10 qHei
Ha LMKJI, Harpumep). B mpeabiyimx AByX IIaBax paccMaTpUBAIMCh LIMKIIN-
YyecKue 10 MpUpoJe SBICHHS. DT MPOLECChl MMEIM BHEIIHIO IO OTHOIIe-
HHUIO K PBIHKY MTPUPOLY ¥ U3BECTHYIO, €CiiM He (DUKCHPOBAHHYIO MEPUOINY-
HOcTb. Ce30HHbIE SIBICHUSI, HATIPUMEP, BbI3BaHBI CMEHOM BPEMEH Tofa, U, ciie-
JIOBaTeJIbHO, TIPUBSI3aHbI K BHEILIHEei AeiicTByoleli cuite. TakiM o6pa3oM, Bce
CE30HHBIC SIBJICHUS] IUKJINYHBI, HO HE BCE LINKJINYHBIE SIBJIEHUST CE30HHBI.

B 3710i1 aBe GymyT paccMaTpUBATHCS LIMKIIBI, CYIIECTBYIOLME MCKITIOUH-
TEJIBHO B LICHOBBIX IAHHBIX 1 HEe 00sI3aTeJIbHO MMEIOLIME KaKne-T100 BHEIIHNe
npuunHbl. HekoTopble U3 TaKMX IUKJIOB MOTYT OOBSICHSITBCS elle HeM3BeCT-
HBIMU BJIMSTHUSIMU, JIPYTHE MOTYT MPOUCXOIUTh U3 PE30HAHCHBIX KOJeGaHMi
peikoB. KakoBa 66l HM ObUTa IPUYMHA, TTPH PACCMOTPEHMH TTPAKTHYECKH
J1r060ro rpadrka MoOKHO OOHAPYKUTh LIMKJIMUYecKue siBleHus1. B crapuHy Tpeii-
JIepbl UCTIONb30BAJIM TSI TIOUCKA PETYJISIPHBIX MAKCUMYMOB 1 MUHIMYMOB WH-
CTPYMEHT B hopMe rpeGHsI, KOTOPBIi MPUKIaabIBaIN K rpacduky. Ceituac npu-
MEHSTIOTCSI KOMITBIOTEPHBIE TIPOrPaMMBbl, TTO3BOJISTIONINE JIETKO HAGII0AaTh U
AQHAJIM3MPOBATh LIMKJIbI. B OTHOLIEHNN MEXaHUYECKOTO OGHAPYXXEHUS U aHa-
JIM3a LMKIOB HauboJjiee MCIIONb3yeMOM TEeXHUKOI SIBIISIETCSI CHeKmMpanbHblil
aHanu3 Ha ocHose memooa makcumanvhoii sumponuu (MESA).

OBHAPYXEHUWE UUKNOB C UCMNOJIbBOBAHUEM MESA

B Hacrositiee BpeMst npeuiaraetcsi He MeHbIIIe TPeX KPYIMHBIX ITPOTPaMMHBIX
MaKeToB UISl TPEHIEPOB C BO3MOXKHOCTBIO TIPUMEHEHMSI METOla MaKCUMallb-
HOW SHTPOIWH [UTST aHAJIM3a PHIHOYHBIX IMKIIOB. JT10 Cycle Trader ot Bresset,
MESA or Ehlers (800-633-6372) u TradeCycles (Scientific Consultant Services,
516-696-3333 u Ruggiero Associates, 800-211-9785). Takoil aHaJIM3 UCTIONB3Y-
eTcsl MHOTUMM crienranucraMu, Harnpumep Pyxoknepo (Ruggiero, okTsOpb
1996) cooO1uaeT, YTo afanTUBHBIE CUCTEMBI HA OCHOBE MPO6OS pabOTAIOT Ayd-
11Ie TIPY UCTIOTBh30BaHUM MeTola MakcuMaibHo sHTporiuu (MEM) nipu aHa-
JIA3€ IMKIIOB, YeM 6e3 Hero.
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Makcumanvhas sumponusi — U3SIIHBIA U 3¢ GEKTUBHBII METOA orpese-
JICHUST UMKITMIECKOI aKTUBHOCTH B psiy JaHHBIX. Ocobast cuiia 9Toro Metona
JIEXHUT B €r0 CIIOCOOHOCTH OMNPEEISATh BhIPAXXEHHbBIE CIIEKTPATIbHbIE YePThI B
OTrpaHUYEHHOM 00BbEME JAHHBIX, YTO TOJIE3HO MPU aHAIN3e PHIHOYHBIX LIMK-
JI0B. MeTo/l XOpOILIO M3Y4YeH, M ero NIPUIIOXEHUS TOBEEHBI 10 BHICOKOIA CTe-
TIEHU COBEPIIEHCTBA B OTHOILIEHUH aeKBAaTHOI MOJATOTOBKM M 00pabOTKM JaH-
HBIX, TPEOYEMOIi MPH UCITOIb30BAHUU MMOTOOHBIX aITOPUTMOB.

OnHaKo CyLIECTBYET psili MPOOJIeM, CBS3aHHBIX C METOJOM MaKCUMaJIbHOM
SHTPOIMH, KaK, BIIPOYEM, U C APYTUMU MAaTEMAaTUYECKUMU METOJJAMU OTIPEE-
sienus mMkiIoB. Hampumep, meton MEM KamnpuseH; OH MOXET ObITb YyBCTBHU-
TeJieH K HeOOJIbLIMM KOJIe0aHUSIM JaHHBIX UM K TAKMM TapaMeTpam, Kak re-
puox o63opa. Kpome Toro, 1isi MpMeHEHUsI METOIa MAKCUMAJIbHOW 3HTPO-
MUY TpedyeTcs He TOJIbKO KOMITEHCHPOBATh BIMSIHUE TPEHIOB WK quddepeH-
LIMPOBATh LIEHOBbIE JaHHbIE, HO U MPOMyCcKaTh WX Yepe3 GUIbTP HU3KHX yac-
TOT 151 craxyBaHusi. Ha HeoOpaboTaHHbIX, 3aLIyMAeHHBIX AQHHBIX AJITOPUTM
paboraet ruioxo. [locsie npomnyckaHus JaHHBIX Yyepe3 DUIbTP BOSHUKAET Psil
1npodseM, B YaCTHOCTH 3ara3/biBaHue U (a30Bble COBUTU 10 CPABHEHUIO C
MCXOOHBIMU JaHHBIMU. ClienoBaTeIbHO, SKCTPATONSILIMSI OOHAPY>KEHHBIX LUK~
JIOB MOXKET ObITh HEBEPHOI B OTHOILIEHMM BpeMeHH U da3bl, eCiid He UCTIONb-
30BaTh JOTMOJIHUTEIbHBIE METOIbI aHAJIM3A.

OBHAPY)XXEHUE LMKJIOB NMPU NMOMOLUU rPynn oujibTPOB

MBI NOTpaTUJIM MHOTO BPEMEHM Ha TMOMCK JPYroro Metona OOHapyxXeHUs 1
U3BJIEYCHYS TTOJIE3HOU MHGOPMAIIMK 0 LIMKIIaX. [ToMUMO M36eXaHUsI TPobIieM,
CBSI3aHHBIX C METOJIOM MaKCUMAJIbHOI SHTPOIMH, MbI TAKXKE XOTEIH HCIIONb-
30BaTh MPUHLMIMATLHO HOBbIII METOA: TIPX PabOTe HA PHIHKE HOBBIC METOMIbI
MOPOii UMEIOT MPEUMYLLIECTBO MPOCTO MOTOMY, YTO OTJIMYAKOTCS OT METOIOB
Ipyrux TpeiinepoB. OIHIM U3 TAKUX MOIXOIOB SIBISIETCS MCIIONb30BaHUE TPYIIIT
CMENUATBHO Pa3pab0TaHHbIX MOJOCOBBIX PUIBTPOB. DTOT METO/ U3BECTEH U3
9JIEKTPOHUKH, TJE IPYNITbl (GUIBTPOB YaCTO MPUMEHSIIOTCS TS CIIEKTPATbHO-
ro aHanm3a. Vicronb3oBaHue rpymibl GUIGTPOB MO3BOJISIET MOAOUPATh LIUPH-
HY MIPOIYCKAHWsI ¥ APYrie XapaKTepUCTUKU (DUIbTpa, a TaKKe HAK/IaIbBaTh
JIPYT Ha pyra pa3inyHbie GUIBTPI B COCTABE TPYIIIbL. DTOT METON O3BOJIsI-
€T MOJIyYUTh OBICTPBIN U aTaNTUBHBINA OTBET HA PHIHOUHYIO CUTYALIMIO.

B npoBesneHHOM HaMU MCCIEN0BAHUM PHIHOYHBIX LIMKJIOB MPU MOMOLIM
rpynn ¢unbrpos (Katz, McCormick, mait 1997) ¢ 3 ssuBapst 1990 1. o 1 Hos16pst
1996 r. pazpaboTaHHast HAMU MOJE/b (Ha MPUHIIUIIE MTOKYITKMA HA MUHUMYMaXx
M TPOAXW Ha MaKCHMyMax) Bejla TOprosiio Ha pbiHke S&P 500 u mpuHecna
$114 950 npubbLM. BbLTO MpoBeneHo 204 cnenku, U3 HUX 50% NpPUOBUIbHBIX.
O6u1ast mprObLTL cocTaBiia 651%. Y nHHBIE, U KOPOTKUE MO3ULIMK UMETU
MPUMEPHO PaBHYIO TOXOMHOCTb U TPOLICHT BBITOIHBIX CIEJIOK. PasinuHbie ma-
paMeTpbl MOIEIH MOABEPIIMCH ONTUMHU3ALIMKU, HO TIOYTH BCE 3HAUEHMs Mapa-
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METPOB BeJU K MPUOBLIbHBIM pe3yibTaTaM. Mcrnosib3oBaHHbBIE Ha PBIHKE
S&P500 napameTtpbl 6bUTH Ge3 M3MEHEHUI IPUMEHEHbI /IS TOPTOBIM Ha PbIH-
K€ Ka3HaYeuCKMX OOIUrauuii M mpuHecau 254% npuObLIA. YUUTBIBAsi OTHOCH-
TEJIbHYIO MPOCTOTY UCIOJIb30BAaHHBIX (PUIBTPOB, 3TU Pe3yJIbTaThl BECbMa 00-
HaleKMBAIOT.

B aTOM MccnenoBaHuM cTaBuUIach Liejb pa3padboTtath cucteMy GUIbTPOB C
HYJIEBbIM 3amna3abiBaHieM. OIbTphl ObUTM aHATOTUYHBI PE30HATOPAM MK
HACTPOEHHBIM LIETISIM, KOTOPbIE MO3BOJISIIOT MIPOXOIUTh CUTHAIAM ONpPEIe/IeH-
HOIA 4acTOTBI, ITPY 3TOM OCTaHaBJIMBasi CUTHAJIBI C APYTUMU YacToTaMu. YToObI
MOHSTh UICIO UCTIONb30BaHUS PuUabmpos, MPencTaBbTe cede MOTOK LIEHOBbIX
JTAHHBIX PbIHKA KaK aHAJIOr KoJ1eOaHMil HaNpsKeHMs, BOSHUKAIOLMX B Pa1o-
aHTEHHEe. DTOT MOTOK CONEPKUT LIYM, a TAKKE MOIYJTUPOBAHHbBIE CUTHAJIBI OT
panuoctaHuuii. Korna npueMHUK HacTpauBaloT Ha IMana30H, MEHSIOT YacTo-
Ty pe30HAHCa WM LIEHTPATIbHYIO YaCTOTY MOJIOCHI MporyckaHus ¢huabrpa. Ha
MHOTHX YaCTOTaX CJBbILIEH TOJIbKO LIyM. DTO 03HAYAET, YTO B OTCYTCTBUE CUT-
Hajla B MPUEMHOM CHUCTeMe He BO3HMKaeT pe3oHaHca. Ha apyrux yacrorax
BCTpeyaeTcs c1abblil CUTHAJI, a KOra HaXOAT YacTOTy, COOTBETCTBYIOLLYIO pe-
30HAHCHOI1, TO TMepeaaya CTAHOBUTCS YETKO CJIBIIIHA; 3TO CBSI3aHO C TeM, YTO
PE30HAHCHAs YacTOTa WM LIEHTPalbHas YacToTa GUIbTPa COOTBETCTBYET Ya-
CTOTE CUTHAJIOB, MepefaBaeMbIX MOLHOM paarocTaHuueit. Yto GyneT cibli-
HO B JII0OO# 13 TOYEK iMarna3oHa, 3aBUCUT OT HaJlnuus pe3oHaHca. Ecim pe3o-
HAaHCa MEXIY Y/IaBJMBAEMbIMU AHTEHHOW BOJHAMU M BHYTPEHHEH 4acTOTOM
KosiebaHMit paJMONPUEMHUKA HET, CJIbILIEH TOJbKO ciyyailHbli wyM. Ecim
MPUEMHUK HACTPOECH Ha JaHHYIO YACTOTY U MOCTYINAeT CUJIbHBIA CUTHAI, TO
MIPOUCXOUT COITIACOBAHHOE BO30YXXIEHUE 2/IEKTPUYECKUX Liernell. Takum 06-
pas3oM, MPUEMHUK SIBJISIETCS] PE30HAHCHBIM (DUJIBTPOM, KOTOPBI BpallleHHEM
PYYKM HaCTPOMKM HacTpauBaeTcs Ha pasivyHble yacToThl. Korma npueMHuK
MOJIyYaeT CUTHAJI C 4acTOTOM, OoJjiee WM MEHee COOTBETCTBYIOLIEH YacToTe
MPOINYCKaHUs, OH U3MaeT 3BYK (MOCje JEMOMYJISALMM CUTHala). B peIHOUHBIX
NAHHBIX TPeiIepbl TAKXE MbITAIOTCS UCKATb CUJIbHBIE CHTHAABI — CHUTHAJIBI
BBIPaXXEHHOTO PBIHOYHOTO LIMKJIA.

PaccmarpuBasi najee Maelo pe3oHaHca, qaBaiiTe MPeacTaBUM KaMEPTOH ¢
pe3oHaHcHO# yactotoit 440 Iy (1.e. 440 UMKIIOB B CeKYHIY). DTOT KAMEPTOH
CTOUT B OJIHOM MOMELICHUU C TeHEPATOPOM ayAMOCUTHAIIOB, TIOIKIIOUEHHBIM
K TPOMKOTOBOpUTeN0. byleM MocTerneHHo MOBbILIATh YAaCTOTY CUIHaja reHe-
paropa, prOJIKasACh K YacTOTe pe3oHaHca KamepToHa. Yem Oimxe yactora
CUTHasla, TeM 0OJIblle SHEPIUM KaMepTOH 3aXBaThlBaeT U3 KOJeOaHMii, BbI3-
BaHHBIX TPOMKOTOBOpUTEIEM. PaHO MM MO3IHO OH HAyHET MCITYCKaTh CO0-
CTBEHHbIi1 TOH, Pe30HUPYsl ¢ BbIXOAOM TeHeparopa. Korma nocruraercs Toy-
Has yactoTta KojiebaHuit kameptoHa — 440 I'1, oH 3By4WT TOYHO B YHUCOH C
TPOMKOTOBOpUTEIEM — KoppeJisiliug adcomoTrHa. Korna yactora 3ByKa Hauu-
HAeT OTAAJISATHCS OT PE30HAHCHOM B TY WJIM MHYIO CTOPOHY, KAMEPTOH BCE elle
BUOPUPYET, HO YX€ HE TaK CHHXPOHHO, M BO3HMKaeT (a3oBblil casur. [Ipu
yAaJIeHUM YacTOThl CUTHAJIa OT PE30OHAHCHOM KaMepTOH OTBEuaeT Bce ciiabee




v {W r— o AR IR DAL § ML

u cnabee. Ecim mogoGHbIX KAMEPTOHOB (PE30HATOPOB WM (UIBTPOB) MHOTO
M KaX[blii HACTPOEH Ha CBOIO YacTOTy, TO TAKMM 00pa3oM MOXHO yJIaBJIMBaTh
MHOTO Pe30HAHCHBIX YacTOT UM (B MPUMEHEHUU K PbIHKY) UUKIJIOB. JlaHHBbIi
(ubTp OyeT OUEHb CUIIBHO PE30HUPOBATh HAa YAaCTOTE «CBOETO» LIMKIIA, a ApYy-
TUe, He HACTPOCHHBIE Ha 3Ty YacTOTy, OyIyT MOTYATh.

LIMKJIBI Ha PBIHKE MOXHO TOJIKOBAaTh TAaKUM e 00pa3oM — KaK 3BYKOBbIE
CUTHAJIBI C U3MEHSIIoLIelics yacToToi. OGHapyKeHMEe PhIHOUHBIX IMKIOB MOX-
HO TIOTBITAaThCS OCYIECTBUTB IMPU MOMOILLM TaKoro Habopa hUIbTPOB, MONOCH
MPOMYCKaHUsl KOTOPBIX MEPEKPHIBAIOTCS, HO JOCTATOYHO Pa3HECEHBI, UTOObI
00HaPYXUTh YaCTOTY LMKJIMYECKON aKTUBHOCTH, JOMUHUPYIOILLYIO Ha PbIHKE
B JI000i1 MoMeHT. HekoTopble U3 3Tux (pUnabTpoB OymyT pe30HUPOBATH MO
NIECTBMEM TEKYILEH LMKINYECKON aKTUBHOCTU. B UIbTpax, HaCTPOSHHBIX
Ha JIpyrve YacTOThl/NMePUO/bl aKTUBHOCTU PbIHKA, PE30HAHCA HE BO3HUKHET.
Kornma Ha BXon (uiabTpa NPUXOAUT CUTHA, COOTBETCTBYIOLIMIA €ro yacrore,
MIPOUCXOUT PE30HAHC, MONOOHbIN Pe30HaHCY KaMepToHa. [Ipu 3ToM curHan
Ha BbIXoZle pUIIBTPa He UMeeT (Ha30BOTO CIBUTA M 3ama3blBaHKS M0 OTHOLLIE-
HUIO K BXOIHOMY curHaiay. Kpome Toro, curHan Ha BbIxoze OyaeT OJ1M30K K
uneanbHoi hopme CUHYCOMIBI U YIO0OEH JUTSl IPUHATHS TOPTOBBIX PELIEHUH.
Hcrionb30BaHHAs B HAILKMX MPOLIBIX UCCIENOBAHUSIX TPYyITNa (GUIbTPOB Oblia
OCHOBaHa Ha I0JI0COBbIX (huibTpax barrepyopra, Kom Uil KOTOPbIX BeCbMa
CJIOXEH, HO, TeM He MeHee, TPUBENEeH LEeIMKOM Ha s3bike Easy Language st
TradeStation.

DUJIbTPbl BATTEPYOPTA

@unbtpsl BatTepyopra 10ocTaTOYHO MPOCTHI VISt IOHUMaHust. Puasmp bam-
mepyopma 04 HU3KUX 4acmom TIONOOEH CKOJIB3SIILEMY CpeHEMY; OH CIJia-
JKMBAET BHICOKOYACTOTHBIM CUTHAI (WM 1IIyM) U MIPOITYCKaeT HU3KOYaCTOTHBIE
KosebaHus (T.e. KonebaHusl ¢ JUIMHHBIM reprosioM). Ecmi y aKcrioHeHIab-
HOT'O CKOJIB3SIILIET0 CPEHETO OTCEYKa COCTaBIsIeT 6 1b Ha OKTaBy (T.e. BBIXOM C
YaCTOTOM BBIILIE OTCEYKN CHUXKAETCST BIBOE TP IBOWHOM CHUXKEHUHU MEepUoaa
CUTHaJIa), TO Y YeThIpeXmotocHoro (uibrpa barrepyopTa (MCIoNb30BaHHOTO
B Hateit padote ot Mast 1997 r.) cHuXeHue coctapisieT 18 1b Ha okTaBy (BbI-
XOJI C YaCTOTOM BBILIIE OTCEYKM CHUXKAETCS B 8 pa3 Mpy yMEHbIIEHUH MIepHUoa
curHaza BiaBoe). Takoe pe3koe CHUXEHNE HEHY>KHOTO BbICOKOUYACTOTHOTO CHT-
Hajla MMeeT CBOIO 1IEHY: MPU 3TOM BO3pACTaeT 3ama3lblBaHUE W BO3HUKAIOT
McKaxarolme (ha3oBble CIBUTH.

Dunremp Bammepyopma 0451 8bicoOKUX yacmom NOA0OEH OCLMILISTOPY, OC-
HOBaHHOMY Ha Pa3HOCTU CKOJIB3SIINX CpeaHMX (Hampumep, X — MA(X), rae
X — BXOIAIIMIA cuTHAN, a MA(X) — ero ckoJb3dilee cpeaHee). Oba mpolecca
00€eCIeynBaroT 0CIabIeHHe HU3KOYACTOTHBIX CUTHAJIOB (HAIPUMeED, TPEH/IOB),
MPOIYyCKasl BBICOKOYACTOTHBIN curHai 6e3 usmeHneHuit. @unbtp barrepyopra
obecrieunBaeT Oojee CHIbHOE CIIIaKMBAHUE, YEM OCLIMILIATOP CKOJIB3SIIETro
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cpennero (18 nb mportus 6 1B Ha okTaBy). I OCHWLISTOP, U BHICOKOYACTOTHBII
(UIBTP BBI3BIBAIOT COBUT BIIEPE], a HE 3ama3ibiBaHK1e, HO IPU 3TOM BO3HUKa-
0T UCKaXalolllMe BbICOKOYACTOTHBIE LIYMbI U (ha30BbIe CABUTH.

Eciv coeimHUTD BHICOKOYACTOTHBII M HU3KOYACTOTHBIM (PUIIBTpPHI, TTONaB
BBIXOJ1 [IEPBOTO Ha BXOJ BTOPOTO, MOIYYUTCS] H010C0801 Puabmp, GIOKUPYIO-
LM YaCTOTHI BBILIE U HIKE XelaeMoit. CUTHA C 4YacTOTOM (WM TTEPHOIOM),
COOTBETCTBYIOLIMM LIEHTPY TOJIOCHI TIPOIyCKaHUsl, OyIeT MpornylieH 6e3 uc-
KaXeHU# (C MMHUMAJIbHBIM CIJIaXMBaHUeM) 1 Oe3 3ana3nsiBaHus. Da3oBbie
CIIBUTY BBICOKOYACTOTHOTO KOMIIOHEHTa (CMEILeHUE BIEpea) U HU3KOYacToT-
HOTO (3ama3abiBaHKe) KOMIIEHCHPYIOT APYT Ipyra, Kak U B cIydae ¢ BUOPUPY-
JOIMM KaMepTOHOM Wi ¢ ocuuiigstopoM MACD, KoTopblii Ha caMoM zefie
SIBJISIETCS] IPUMUTUBHBIM TIOJIOCOBBIM (DMIIBTPOM Ha OCHOBE CKOJIB3SIIIIMX CPE/l-
Hux. CriaxuBaHue, obecrieunBaeMoe OCLMLIATOpoM MACD, Kak U B clTyyae
CO CKOJIB3SIIIIMMU CPEIHUMMU, HEBEJIUKO MO CPABHEHUIO CO CTIIAXMBAHUEM
¢wubTpoB bartepyopra. [TockoibKy GWIBTP MPOIYyCcKaeT TOJBKO HEGOIBIIYIO
YacTh CMEKTPa, BHIXOMHOM CUTHAT OYeHb CIJIaKeH U OJIM30K K CMHycouze. bo-
JIee TOro, MOCKOJIbKY 3aMa3IblBaHUE U CMEILEHKE BIIEPel KOMIEHCUPYIOT APYT
npyra, CUTHAJ He 3ama3abiBaeT. MOXHO JIM Ha3BaTh TaKOW (DUIIBTP MACATbHBIM
ocuLIATOpoM? MOXHO, HO C OJIHUM YCJIOBHEM: UCTIONB30BaTh TOJILKO (PUIBTP
C IIEHTPATBHOIA YaCTOTOM, COOTBETCTBYIOLIEH YaCTOTE PHIHOUHBIX IIMKINYEC-
KHX TIPOLIECCOB.

Bbixon 10KHBIM 00pa3oM HaCTPOEHHOTO (GUMIbTPa AOMXKEH ObITb CHUH-
XPOHHBIM € IMKJIMYECKOI aKTMBHOCTBIO PhIHKA B TEKYIMI1 MOMEHT. Takoii BbI-
X0zl OyJIeT OYeHb CHJIBHO CIVIAXEHHBIM; HAa €r0 OCHOBE MOXHO OyleT NMpUHU-
Marb pelIeHNs] ¢ MUHUMaJIbHBIM PUCKOM MUJI000Pa3HOI TOPTOBJIU, YTO MOX-
HO MPUMEHUTb ISl TIOJTyYeHUsI CUTHAJIOB TOProBoii cucteMbl. Kpome Toro, eciu
MCIIONB30BaTh (GUITBTP, HACTPOEHHBI Ha HECKOJIBKO G0jiee BBICOKYIO YacToTy,
4yeM (GUIBTP C MAKCUMAIBbHBIM PE30HAHCOM, TO BbIXOA (uibTpa OyzeT cierka
ornepexaTb CUTHaJ, OyIydd B HEKOTOPOU CTEMEHU MPOTHOCTHYECKUM.

[Mpobnema ¢ nonocoBeiMM GuabTpaMu bartepyopra cOCTOUT B TOM, UTO
MPU CMELIEHUM YacTOThl CUTHAJIA OT LIEHTPAJIbHOM 4acToThl (DMIIbTPa BO3HU-
KaloT OrpOMHBIe (ha30BbIe CABUTM, KOTOPbIE MOTYT MOJHOCTBIO Pa3pyIIUTh re-
HepupyeMble TaKuM (UIBTPOM TOPIOBbIE CUTHAJIBIL.

BOJTHOBBIE ®UIbTPbI

O®unbTpel barrepyopra Henb3s Ha3BaTh €AMHCTBEHHBIMHM ONTHMATbHBIMU
ubTpamMu U1 aHanM3a phIHOYHBIX LIMKIOB. Hemoctatku dunbrpoB barte-
pyopTa BKJTIOYAIOT JTOBOJILHO HU3KYIO CKOPOCTh MPUHSTUS PEIIEHUI, He BCe-
[J1a TOCTATOYHYIO /ISl PeabHOM TOPTOBJIHU, a TAKXKe MPOOIEMBI ¢ U3MEPEHUEM
MTHOBEHHOM aMILUIUTY/IBI aHHOTO LIMKIa. Kak ObU1o yKasaHo paHee, GUibTpbl
batTtepyopTa MOTryT BHOCHTh CUJIbHBIE (ha30Bble UCKaKEHUS. AJTBTEPHATHBOI
MM MOTYT OBITh BOJIHOBBIE (DMIIBTPHI.
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Teopust rpyrit GUIBTPOB HENABHO CTajla FOPa3/io CIOXKHEE C MOSIBICHUEM
meopuu manvix 60aH. Ha paKTHUUYeCKOM ypOBHE 3Ta TEOPUS TIO3BOJISIET KOHCT-
PYUpOBaTh BECbMa U3SILIHbIE LIM(PPOBbIE GUIBTPHI C GOJBLIMM YUCIIOM IOJIE3-
HBIX CBOICTB. VICIIOIb30BaHHbBIE B HUXETPUBENEHHBIX TeCTaX (DUIIBTPBI OCHO-
BaHbI C PsIIOM JIONYIIEHMIT Ha BoJHax Mopene. B npuHuune BosHel Mopene
BeyT cebst OMOOHO JIOKATM30BaHHBIM MpeobpaszoBanusM Dypre. OHU 3aX-
BaThIBAIOT MHGOPMALIMIO O LIMKJINYECKON aKTUBHOCTH B JaHHBIII MOMEHT Bpe-
MEHU, MpUYeM BIMSHUE APYTMX TOYEK NaHHBIX Ha PE3yJbTaT OYeHb ObICTPO
yOBIBAET MpHU yIaIeHUH 3TUX TOYEK OT TeKylluei. B ommuune ot dunstpos bar-
TepyopTa BOJIHBI Mopeie MMEIT MaKCUMAIbHYI0O BPEMEHHYIO JIOKATU3al1Io
Ul JAaHHOTO YPOBHSI U30MPATeNIbHOCTH (CTENEHU CIJIaXUBaHMs). DTO OYEHb
BaXXHO JUTs GUIIBTPOB, HACTPOSHHBIX HA MOVCK MOTEHIMAIBHO BBITOIHBIX LMK~
JIOB Ha OCHOBE MAKCUMMAJIbHO CBEXMX JaHHBIX. Kpome Toro, ucroib3oBaHHbIe
B TecTax (UIBTPBI UMEIOT IPEUMYLIECTBO OUEHb BBICOKOI (ha3oBoil ycToitun-
BOCTH, YTO MIPUHLMITMAIBHO BaxKHO MPU paboTe ¢ LIMKJIAMK Pa3IMYHOI JTUHBI
IUIS OTIPEENICHUS] MOMEHTOB PBIHOUHBIX COOBITHI. Takue BbICOKOYPOBHEBBIE
(uIIbTPBI MOTYT ObITH MCIOJIB30BaHbl B COCTABE I'PYII, COIIACHO METOAMKE,
NofI00HOI onKcaHHOI B Haieil padote ot mast 1997 r.

BosHOBBIE (DUIBTPBI, UCTIONB30BAHHBIE B TECTAX, TOAOGHEI K8AOPAMUHHbIM
3epKANbHbIM Puabmpam, KOTopble UMEIOT 1Ba BeIxona. Odun 6bixodTio hase B
TOYHOCTU COOTBETCTBYET JIIOOOMY PBIHOYHOMY CUTHAly, UMEIOLIEMY YacToTy,
PaBHYIO LIEHTPAILHON YacTOTe TOJIOCHI MPOMYCKaHUs. Bmopoii 6bix00 ciBy-
HyT 1o ¢aze poBHO Ha 90°, T.e. €ro MUK U MPOBAIbI COOTBETCTBYIOT HYJIEBbIM
3HAYEHUSIM TIEPBOTO BBIXOIA, U Ha00OPOT. B MareMaTHyeckoM CMBICIE 3TH
BBIXO/Ibl OPTOrOHAJIBHBL. MICrONb3yst MX UISt BBIYMCIICHUS! MTHOBEHHOM aMILTH-
Tybl LIMKIMYECKON aKTMBHOCTH (Ha 4acTOTe HACTPOIKM (GUIbTpa), JOCTaTO4-
HO B3SITb CyMMY KBaJpaToB JIByX BBIXOJOB, a 3aT€M M3BJeUb U3 Hee KBajipaT-
HBbIf KOpeHb. [Isl onpesieNieHnst CITbl LIMKJIMYECKOTro Tpoliecca He TpedyeTcst
UCKATh MAKCUMYMbI 1 MUHUMYMbI B (DUJIBTPOBAHHOM CHUTHAJIE U U3MEPSTb UX
amruutynsl. Kpome Toro, HeT HEOOXOAMMOCTH MCIOJNIb30BaTh 9K30TUUECKUE
METO/Ibl, BPOJE pacyeTa KOppeisuuu Mexay (UIbTPOBAHHBIM CUTHAJIOM U
LIEHaMU B TIpefiesiaXx IPUMEPHO OIHOTO IMKJIA, KaK MbI aenanu B 1997 r. Ecim
OIMH U3 (pUIBTPOB B COCTaBE IPYMITbI OOHAPYXUT CUJIBHBIN LMK, TO Mapa
BBIXOJIOB 3TOTO (pUIIbTPa MOKET MOaBaTh CUTHAJ TOPTOBOI CHCTeMe B JIIOOOI
KeJlaeMoil (haze 3TOro 1HuKIiIa.

Ha puc. 10-1 uzobpaxkeH omkauk ¢uivmpa Ha TUKINIECKHIA TTPOLIECC C
TOCTOSIHHOM aMIUIMTYAOH M BO3pacTaloluM neproaoM. LleHTpasibHast yacto-
Ta unbTpa cooTBeTCTBYET Nepuony 12. Bropas nuHMs cBepXy m3oOpaxkaeT
BBIXOHOM CUTHAJI husbmpa c cognadaroweti gpazoii. O4eBUIHO, YTO KOT/A Te-
PHOZL BXOASIIETO CUTHAIA MPUOIMXKAETCs K LEHTPY TMOJOCH! MPOIMYyCKaHUs,
aMIUTATYA BBIXOJHOTO CHTHala (UIbTPa BO3pACTaeT, JOCTUras B LIEHTPE T10-
JIOCBI MAKCUMAJIBHOTO 3Ha4YeHus1. Korna nepros curuajia HaunHaeT MpeBbIIIaTh
3HAaYeHME MOJIOCHI IIPOIYCKAHMUsI, aMILUTUTYA Ha BbIXOJE nafaet. BOmusu 1eH-
TPAJIHOTO 3HAUEHUsI TIOJIOCHI MTPOMYCKAHUSI BBIXOJHOM CUTHAT MPaKTUYECKU
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TTOJIHOCTBIO COBITA/IACT C BXOASIIUM. TpPeThsl TUHUS (8biX00 ¢ ¢hazoil, cmeujer-
Hoil Ha 90°) TIOKa3bIBAET TAKYIO Xe TOC/Ie0BaTeIbHOCTh U3MEHEHUSI aMILIU-
Tyzbl, 32 UCKJIIOUYeHHeM (a30BOro ciBura. BOMM3m LieHTpalIbHOTO 3HAYEHHUS
OJIOCHI TIPOIYCKAHUS BBIXOIHOM curHai cMmeleH TouHo Ha 90°. IlocaenHss,
YyeTBepTast JIMHUS, N300pakaeT MeHOBEHHYI0 MOUHOCHb TIO TAHHBIM JIBYX TIpe-
JBIIYLIMX. DTa TMHMSI TTOKAa3bIBAET aMILTUTYLy LUKINYECKOW aKTUBHOCTH Ha
4acToTe, COOTBETCTBYIOLLEH cepeinHe MoIockl portyckaHust. Ha rpacduke mak-
CcUMyM Habiomaetcst pu rnepuoae 13, a He B LIEHTPE TOJIOCHI MPOIMYCKAHUST
dunbTpa (12), IPUYKMHOI 3TOMY — HEOOJIBILIOE CKAaXEHNE, BO3HUKAIOLIee 13-
3a OBICTPOTO M3MEHEHUSs Mepuojia UCXOMHOro curHaia. [1ocKosbKy GuibTp
WCTIONb3YeT TaHHbIE HECKOJIbKUX IIMKJIOB, BOZHMKAET MCKaXXEHHBIN OOLIMit
pesyibTat. TeM He MeHee, OUeBUIHO, YTO Ha OCHOBE TaKOro (UJIbTPa MOXKHO
OpraHM30BaTh BBITOAHYIO TOProBiI0. MaciuTab ocu YHe MMeeT 3HaueHUusl U
BBIOpAH MPOCTO ISl [TPEACTABICHMsI CUTHAJIOB Ha Pa3HbIX TMHUSIX B TIpeaesax
OITHOTO TpaduKa.

Hapuc. 10-2u300paxkeHa 4acToTa (MA¥ Xe Tiepron) U ha3oBblii OTBET (PUTb-
Tpa. B 3TOM ciiydae cepeauHa mojiochkl MporycKaHusi GUibTpa yCTaHOBJIEHA Ha

nieprione 20. KpuBast OTHOCUTETbHO# MOIIIHOCTH M300paskaeT MOITHOCTb BHIXOI-
HOTO CUTHa&JIa TMPH M3MEHSIIOLLEICSI YaCTOTe BXOIHOIO CUTHAIA, aMILIUTYAA KO-
TOPOro MoctostHHa. PUIBTP MPOIYCKAET CUTHAI MAKCUMAJIbHO MIPU YacToTe,
COOTBETCTBYIOLLEH CepeIMHE MOJIOChI MPOITyCKaHUsI, a MPY YIAIEHUU OT Hee B
00€e CTOPOHBI BBIXOIHAST MOIITHOCTD OBICTPO U IUTABHO CHIKAEeTCs. B KpuBoii HeT
BTOPUYHBIX MTMKOB, ¥ MOLIHOCTb BBIXOJHOTO CUTHAJIa MPU 3HAYUTEIbHOM pa3-
HULIE YacTOT Majfaet 10 HyJs. PUIBTP HUKAK HE pearrpyeT Ha TOsIBIICHUE TPEH-
JIOB, YTO BecbMa I0J1e3HO 1s1 TpeitaepoB. Takoii puibTp criocobeH padboTathb ¢
JAHHBIMU, HE OUMILIEHHBIMU OT TPEH/IOB U HE MTOBEPIHYTHIMU TOTIOTHUTETbHOM
nepepadotke. Pa3oBblil OTBET GQUIBTPA TAKKE IEMOHCTPUPYET MOJIE3HbIE Xa-
pakTepucTuku. Ha Gosnblieit yacTu crieKTpa OTBET HaXoauTcs B pesenax + 90°.
Ha nenTpanbHoit yactote a3oBOro CABUTa HET, T.€. BBIXOIHOM CUTHAN B TOYHO-
CTU CMHXPOHM30BAH C BXOIHBIM, YTO MOXET OOECIIEUMTh MIeaTbHbIC BXOIbI B
pbIHOK. Kak ¥ B cityyae ¢ MOILIHOCTBIO, KpKBast (ha30BOro OTBeTA IJIaBHAs U Va1~
Kasi — JI00Oi1 yUeHBIi T WHXEHEP BBICOKO OIIeHWT Obl 3(D(PEKTUBHOCTH Ta-
koro ¢uibTpa. [Ipy mocTpoeHun noao6Horo rpacuka it GuibTpoB Barrepy-
opta B 1997 T. pe3yabTaThl ObLIM TOpPa3a0 MEHEE YIOBIECTBOPUTEIBHBIMH, OCO-
OEHHO B OTHOILLIEHUM (ha30BOro oTBeTa 1 3aaepkKu. [1pyn He3HAYUTETLHOM 13-
MEHEHUH MeproIa CUTHajIa BO3HUKAJIK GOJIbIINE CABUIH 10 (ha3e, 4To B peasib-
HOM MPUMEHEHUH Pa3pyLINIIO ObLIIOObIE MOMBITKYA UCIIOIb30BaTh TAKOM (DUIBTP
IUTST OCMBICJIEHHBIX BXOJIOB B PBIHOK.

Ha puc. 10-3 u3o6paxeH MMITYJIbCHBI OTBET 0OOMX BBIXOJIOB BOJTHOBOIO
¢bubTpa — coBamaoIero mo (ase ¢ BXOAHBIM CUTHAJIOM ¥ OPTOTOHAILHOTO.
DT KpUBbIEe HATTOMUHAIOT IMOYTH UICATbHbIE SKCIIOHEHLIMATBHO 3aTyXalolue
CUHYCOMJIbI KT KOCUHYCOMIbI. Bripouem, 3aTyxaHue He COBCEM SKCITOHEHIIN-
ITbHO, ¥ OTHOCHUTEJIbHBIE aMILUIUTY/IbI TUKOB MOABEPraloTcst He3aMETHBIM TIO/I-
CTpOMKAM st U30eKaHUST BAUSHUSI TPEHIOB.
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B noronHeHMe K JaHHBIM, MPEICTaBIeHHBIM Ha rpacduKkax, ObUIM IpOBeie-
HBI IPYTUE TECTBI C UCMOJIb30BAHUEM «ILIa3MO/l». [Iaa3mogoll Ha3blBalOT HAOOP
JTAaHHBIX, MOZOOPAHHBIX TaK, YTOOBI COAEPXKATh MPEAToJaraeMble B peabHbIX
TAHHBIX XapaKTepUCTUKU. Mziest COCTOUT B MPOBEPKE TOr0, HACKOJIBKO JIro-
PUTM WJIM MOJIETb MOXET OOHAPYXKUTh U TIPOAHAIM3UPOBATH 3T XapaKTepuc-
TUKU. XOpOlLllasi TOProBasi CUCTeMa Ha OCHOBE LIMKJIOB JIOJIKHA MPOSIBJISITh BbI-
COKYI0 3((HEeKTUBHOCTb Ha CHHTETHYECKOI CepHH JAHHBIX, COCTOSIILEH 13 OOMTb-
LIOr0 KOJIMYECTBA IIyMa M M3peiKa BCTPOSHHBIX LIMKIOB. DUbTphl, onucaH-
HbIE B CJICAYIOLIMX TeCTaX, paboTaIM B TAKON CUTYyallMd OYEHb XOPOILLIO.

NONYYEHME LUKITMYECKUX TOPIrOBbIX CUrHAJIOB BXOOA
C UCMOJIb30OBAHUEM IRy ®UNbTPOB

OOHMM U3 CMOCO0OB MOJYyYeHMs] CUTHAJIOB BXOJA SBJISIETCSI MCIONIb30BaHUE
cepun (DUIBTPOB, HACTPOEHHBIX HA PA3JIMYHBIE YACTOTHI MK MIEPUOJIBI, KOTO-
pble LIEIMKOM TEePeKPhIBAIOT BECh AMANA30H aHAIM3UPYeMbIX YacToT. Eciu B
OJIHOM M3 3THX (PUIILTPOB BO3HUKAET CUJIbHBII PE30HAHC MPU OTCYTCTBUHU aK-
TUBHOCTH B IPYTUX, MOKHO TIPEATNONOXUTb HATMYKE HAa PHIHKE CUJIBHOTO LIMK-
na. Ha ocHOBe MoBeleHUs! BBIXOMOB (DUIBTPOB OIMpPEIE/ISIOTCS OXKUIaeMble
MOMEHTBI BO3HUKHOBEHHUSI LIEHOBBIX MUHMMYMOB (CUTHAJI K MOKYIIKE) U MaK-
cMyMOB (curHal K mponaxe). [TockoibKy Hanboiee CHIbHO pearupyromuii
(bunbTp HE MOJKEH BBI3BIBATH 3aMa3lblBaHUS M (HAa30BBIX CABUIOB, MPU €TI0
JIOJDKHOM paboTe ¥ peaibHO CYLIECTBYIOIIMX MK/IaX HA PhIHKE MOXHO TIOJy-
YaTh YPE3BbIYAHO CBOEBPEMEHHbBIC CUTHAIbI. OIMH U3 TPAAULIMOHHBIX CIIO-
c000B KCITOJIb30BaHMS LIMKJIOB HA PIHKE — 3TO IMOMBITKA MPOIaBaTh MO LUK-
JIMYECKUM MaKCHMyMaM U TIOKYTaTh 10 LMKIMYECKMM MUHMMYMaM. [lomydae-
Masi OT TPYII (pUIBTPOB WK APYTUMX UCTOYHUKOB MH(OPMALIMS MOXET TAKXKE
JIOTIOJTHSITh IPYTUe CUCTEMbI WM a[alTUPOBaTh MHAUKATOPBI K TEKYIIEMY CO-
CTOSIHMIO phIHKA. [TpuMep Toro, Kak MeTon 0OHapyKeHHsI epruoaa TOMUHK-
PYIOILIETO LIMKJIA U COOTHOILLEHHUSI CUTHAJI/LIYM BKJIIOYAETCSl B APYTYIO TOPro-
BYIO CUCTEMY, MOXHO HaiiTu y Pyxkuepo (Ruggiero, 1997).

XAPAKTEPUCTUKMU LUMKIIMYECKUX BXOAO0B

Hccnenyemble HIKe LUKIIMIECKUE BXOABI (HALIETEHHbIC HA MPOIAXY IO Mak-
CHMYyMY U MOKYIIKY [0 MUHUMYMY) UMEIOT Psifi BaXXHBIX XapaKTEPUCTHK: BbI-
COKWIi TPOLIEHT MPUOBUTBHBIX CAETOK, HU3KOE MPOCKATb3bIBAHUE, CIIOCOOHOCTD
3aXBaThIBATh MAKCMMAIBHO BO3MOXHYIO YACTh KaXIOTO ABMKEHHSI PbIHKA —
OJIHUM CJIOBOM, MeuTa Tpeiiaepa. DTo CpaBeITMBO TOIBKO MPH YCIOBUM, TO
Ha PbIHKE JIeUCTBUTENIBHO CYILIECTBYIOT IPEACKA3yeMbIe LIMKITbI, KOTOPbIE MOX-
HO OGHApYKUTh U, UTO €llle BaxKHee, SKCTPAMOIMPOBATh UMEIOIIUMUCS METO-
namu. CuMTaeTcsl, YTo Ha phIHKaX MpUMepHO 70% BpeMEeHHU MPUCYTCTBYET LIUK-
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AuuecKkasi aKTUBHOCTb. Jlaxe eciiv YeTKre IIMKITbI, BEIYIUe K BBITOIHBIM CIe-
KaM, BO3HUKAIOT IOpa3o pexe, UCIOJIb30BaHUE OJIM3KMX 3alUTHBIX OCTAHO-
BOK TIO3BOJISIET CBOJUTH K MUHUMYMY TIOTEPU OT HEYAauHbIX CIEIOK. [J1aBHbBII
HEJIOCTaTOK LIMKJINYECKUX BXOJOB COCTOUT B TOM, YTO BBUIY LIMPOKOIO pac-
MPOCTPaHEHMS BECbMa MOIIIHBIX JITOPUTMOB aHAJIM3a IIMKJIOB, HAIIPUMEP Me-
TOJa MaKCUMaJIbHOM SHTPONUU, PIHKU U3MEHUJIM CBOIO IIPUPOY U CTAIU «Me-
Hee YSI3BUMbIMU» JUISI TOAOOHBIX MeTOomoB. [IpernckasyeMble LMK OOHApYy-
JKMBAIOTCSl U HUBEJIMPYIOTCS] HACTOJIBKO OBICTPO, UTO MX MCCJIEA0BaHMS 3a4ac-
TYIO TePSIIOT CMbIC. [10CKOJIbKY OomMchbIiBaeMble TUKIMYECKUE BXOIbI TI0 TPU-
poze cBoeil Hanpas/eHbl MPOTUB LIMKIOB, TO MPU OTCYTCTBUM IPOIOJIKEHUS
1IMKIJIOB (T.. TIPY MPOAOJIKEHUU TPEHAA) Tpeiep MOHEeCeT MOTepU, eCau He
OyayT npuMeHeHbl dDdeKTUBHBIE METOAbI YIPABJICHUSI KAlUTAIOM (3alluT-
HbIE OCTaHOBKM). [IpUTOAHOCTD K peasibHOIi paboTe CIOXHBIX METONMK aHATIM-
3a UMKJIOB M OyZleT pacCMOTpPEHa B HAllIMX TeCTax.

METOA0J10r'nMg TECTUPOBAHUA

Bo Bcex TecTax HMKIMYECKUX MOJENEH BXOJa MCIOJb3YeTCs CTaHIAPTHBIN
noptdenp u3 36 ppiHKOB. KoIMyecTBO KOHTPAKTOB LISl TIOKYIIKKM WJIM TPOIa-
KM Ha KaXIOM PBbIHKEe MOoIOMpaIoch sl COOTBETCTBUSI IOJUIAPOBOI BOAGTHAD-
HocTU IBYX KOHTpakToB S&P 500 Ha konen 1998 r. Mcnomnb3oBaH cTaHmapT-
HBII BBIXOJI: 3allMTHAs OCTAHOBKA 3aKPbIBAET JIIOOYIO TMO3ULIMIO, YOBITKU KO-
TOPOI MPEBBIILAIOT OAHY SAMHULY BOAATHAbHOCTH. KpoMe TOro, JIMMUTHBbI
MpUKa3 3aKPbIBAET MO3ULMK, TIPUOBUIL KOTOPBIX TPEBBILIAET YETHIPE €IUHU-
1L1bI BOJIATUJIBHOCTH, @ PBIHOYHBII NTPUKa3 MO LEHE 3aKPbITHSI 3aKPbIBACT MO3HU-
LMK, HE 3aKPbITblE TPEAbIIYIIMMK BbixogaMu B Tedenue 10 mueil. IpaBuia
BXOJIOB PACCMOTPEHBI B OOCYXKIEHUM MOJEIN ¥ MHAMBUIYAIbHBIX TecTOB. Bce
TECTBI MPOBeNeHBI MpK oMol cranaaptHoro C-Trader toolkit. Huxe mpu-
BeJ/IeH KO/l MOJIeJIM, OCHOBAaHHBII Ha BOTHOBOM (DUJIBTPE CO CTAHIAPTHOM CTpa-
Terrell BBIXOIOB:

static void Model (flost *parms, flost *dt, float *om, float *hi,
float *lo, float *cis, float =vo1, float *oi, float *dlrv, int 1b,
TROSIM &S, float *egels) {

// Mopmermy TpYII BOJHOBHX OMILTPOB
// File = x14mod01.c
// parms - mabop [1..MAXPRM] mnapameTpos

// dat - mabop [l..nH mar B dopmare I'IMMIL

// opn - Habop [L..nbl LeH OTKPHTMS

// hi — Habop L. .Nb MaKCHMANBHEX LeH

// lo - Habop Y. .Nb MUHMMATBHEX LEH

// €ls - uabop ¥..nb] UeH 3aKPHTUs

// vel - uHabop ..nb] 3HaueHWit obbeMma

// oi - nabop [;. .nb] 3HAYEHU)T OTKDHTOIO MHTEepeca

// dlxv - mabop [l..nb] cpenHMx HOJIJIEAPOBOA BOJNATANBHCCTH
// nb KONMHYECTBO T34ex B Habope NaHHEX

// ts — CCEUIKA Ha KJACC TOPLOBOTO CHUMYJISITOPA
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// eqcls - Habop [l..nb] ypoBHelk xamurana 1O LeH&M: 3aKpHTEA

// O6BsIBIsIEM JIOKaJIbHHE IIeDEeMEeHHHEe

static int r¢, cb, ncontracts, maxhold, ordertype, signal;
static int disp, k, model type, fcount, gocedcycle, domperndx;
static float mmstp, ptlim, stpprice, limprice, tmp;

static float width, oldwidth, lper, sper, per, ratio;

static float exitatr [MAXBAR+1l] , **inphase, **inquad, **power;
static float peakpower, phase, peaknoise, domperiod;

static float buyphase, sellphase, phaseb, oldphase, oldphaseb;
static WAVFILT filter[20];

7/ WOTIVDyeM mapaMeTps B JIOKANBHHE MepeMeHHHe 15 yHOBHOTO OBpANEHAR

width = parms|[1] ; // uvpMHAa IOJOCH Iporyckammst dmibTpa (0.05 .. 0.20)

disp= parms [2] ; // BpeMeHHOe CMelleHue B I'palycax

model type = paxms [8] ; // Mopmenb: l=TOPTOBaThH Pa3BOPOTH LMKIIOB

ordertype = parms [9] ; // BXom: l=Ha OTKDHTMM, 2=IO JIMMUTHOMY IIPMKa3Y,
// 3=10 CTOM-NpUKazy

maxhold = 10; // Tepuon MakKCHMMalbHOTO YIOEPKaHUS IIO3MLMNA

ptlim = 4; // Ueneeas NpuBEIIL B eMHWI[AX BONATHIEHOCTH

mmstp =1; // BamuTHas OCTaHOBKA B ENVHMIAX BONATMIEHOCTH

// Co3paeM MCKYyCCTBEHHEN Habop LIeH 3aKpHTUS B

// dopMe CUMHYCOMmH. DTO «IUIa3MONa» IV NPOBENEHNs TEeCTOB.
// MOLen: HONMKHA XOpOWO TOPTOBATL HA NAHHOM Habope LeH.
// #define USESTMEWAVE

#ifdef USESINEWAVE

per 3,0;

ratio = exp (log (30.0 / 3.0) / (nb - 1)) ;
spex=0.0;

for (cb i cb <= nb; cb++) {

sper += 2.0 * PI * (1-0 / per);
cls [cb] = sin(sper);
per *= ratio;

)

#endif

// VIHMLIMamM3MpyeM TIDYMIy DPaBHOOTCTOSMX BOJHOBHX OQMIBTPOB
// 3aHOBO MHMLMAIA3MPYEM, eCIM NapaMeTp WMDMHE [OJIOCH M3MEHWICS
if (width != oldwidth) {
lper
sper

// QUIBTD IVWHHBX TEPUONOB
// QUIBTD KOPOTKMX MNEpMOKOB

fcount ; // 4mcno OMIBETPOB B IpyIIe
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;
1
// DACCUMTHBAEM BHXOMH OWILTPOB ¥ OTKOPDEKTVPOBAHHENI CIEKTD MONHOCTI
// ecmy MaTpuuel (TaGyMue) IyCTHE, TO [PMCBAMBAEM MM 3HAYEHMsI
if (inphase == NULL) inphase = matrix(l,fcount,1,MAXBAR) ;
if (inquad NULL) inguad = matrix(1, fcount, 1, MAXBAR) ;
if (power == NULL) power = matrix(1l,fcount,1l,MAXBAR);
for(k = 1; k <= fcount; k++) {
filter [k-1] .apply (cls, inphase(k], inquad(k], nb) ;
for(cb = 1; cb <= nb; cb++)
power [k] [cb] = (inphase[k] [cb] * inphase[k] [¢b] +
inquad[k] [cb] * inquad[k] [cb] )
/ filter [k-1] .period() ;

16 = 5441
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// CcoOXpaHsieM CIIeKTPasbHHA aHammM3 BHOOPKM B dailn
// >Ta mpouenypa NPOBOOMUTCS MANS OTJIAAKM

// #define WRITESAMPLE

#ifdef WRITESAMPLE

FILE

*fil = fopen(”test.dat”, “wt”);

for(cb = nb-1200; cb < nb; cb++) [

i

domperndx = 0;
peakpower = -1.0;
for(k = 1; k <= fcount; k++) (
if (power [k] [cb] > peakpower) [
peakpower - power [k] [cb] ;
domperndx = k;
t

]
phase = (180.0 / PI) * atan2 (inquad[domperndx] [cb] ,
inphase [dompexrndx] [cb]);
for(k = 1; k <= fcount; k++) [
if (power (k] [cb] > 0.90 * peakpower)
fprintf (i1 * *x ") ;
else if (power[k] [cb] > 0.75 * peakpower)
fprintf (£i1, " ++v);
else if (power k] [cb] > 0.5 * peakpower)
fprintf (fil, » + “);
else
fprintf (fi1, “ »);
]
fprintf (fil, “%4d %7d %7d %7d %S8.1A\n",
(int)filter [domperndx-1].period (),
(int) (inphase [domperndx] [cb]).
(int) (ingquad [domperndx] [cb]) .
(int)phase, cls [cb]);

fclose(fil);
exit (0);
$endif

// wucnonbsyeTrcst Anst OTJIalky CHUrHaJoR
// tfdefine SIGNALDEBUG
#ifdef SIGNALDEBUG

FILE *fil - fopeni*besfsic.dasT, "we¥):

#endif

// BHIONHsEM BHMUCIIEHMA RRA Bcex NaHHBIX

ZrgTrunRanges exitatr, Bli 1o, cls, 50, 0b) ;

// cpenmHMii MCTMHHBEI [yaflaSoH phA
// BBXOLA

switch (modeltype) {

cage 1:
// Hudero He pnenaitre! MecTo wisi OyOyLero Hapd.
break ;

default: nrerror ("Invalid model type");

// TpOXOmAM wepes mM, UTOBH CMONENMDOBATH DPEANBHYH TOPTOBIO
for(cb = 1; cb <= nb; cb++) (

// He OTKpeBaeM IMO3MUMIA MO Havasa Iepuoja BHOOPKM
// ... TO ¥e camoe, uTO ycTaHoBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) ( egcls[cb] =0.0; continue; }
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// BHIIONHSIEM OXMIaole [PMKasbl M COXpPaHsieM 3HadYeHue KalmTala
rc = ts.update(opn[cb] , hi [cb] , lolcbl, cis [cb] , cb) ;

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

eqcls[ck] = ts.currentequity(EQ_CLOSETOTAL) ;

//He Topryem B mocnemEue 30 mHel BHEODKK
// ocTaBnsieM MeCTO B MAacCCUBaX Uil OyOymVX IaHHEX
if(cb > nb-30) continue;

// cuuTaeM KONMYEeCTBO KOHTPAKTOB MIJisl IO3MLMMA

// ... Mbl XOTVMM TOPTOBAaTBH SKBUBAJIEHTOM [OJUIGPOBON BOX3TUILHOCTI
// ... 2 HOBHX KOHTpakTOB Ha S&P-500 or 12/31/98

ncontracts = RoundTolnteger (5673.0 / dlrv(cbl);

if (ncontracts < 1) ncontracts = 1;

// w3beraeM yCTaHaBIMBATL NPUKA3H HA OHM C OTPAHMMEHHOM TODIrOBIEN
if (hi[cb+l] == lolcb+l]) continue;

// reHeprpoBaTH BXOLHHE CUIHATE, rems CTOM- ¥ JIAMATHEX [PUKA30B
signal = 0;
switch(modeltype) (

case 1:
// wmeM Xopowmil LMK IJIsi TOPTOBIN
domperndx = 0;
peakpower = -1.0;

for(k = 1; k <= fcount; k++) {
if (power [k] [cb] > peakpower) [
peakpower = power (k] [cb] ;
domperndx = k;

b
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 = rower k] [cb] ;
)
)
if (peakpower > 1.5 * peaknoise) goodcycle = TRUE;
|
// TeHepupyeM TOPTOBHE CHUTHAIH
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-11);

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; // CuUIHal Ha IOKYIIKY
if (phase > sellphase && oldphase <= sellphase)
signal = -1; // curHam Ha Tpomaky
)
break;
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}
limprice = 0.5 * (hi[cb] + 1o [cb]) ;
stpprice = clsicb] + 0.5 * signal * exitatr(cb];

// TevaTaeM OTNANOYHY® WHOODMALIAD
#ifdef SIGNALDEBUG
fprintf (£il "s8d %8.1f %84 %84 %8d %8d\n",
cb, clslcb], signal,
(int) filter (domperndx-1] .pericd(),
(int)peakpower, (int)peaknoise);

#endif

// BXOmMM B CHENKY, WCIOJNb3ys ONPeNeNleHHH TMII NpuKasza
ition() <= 0 && signal == 1) {
ordertype) { // BubupaeMm HyXHBI By [IPMKa3a
case 1: ts.buyopen( 1l’, ncontracts); break;
cage Zr ts.puylimit 4 2°, limprice, ncuntractsl; break;
case 3: ta_buystop(*l’, stpprice, noentracts): break;
default: nrerror{(”Invalid buy order selected");
)

}
else if (ts.position() >= 0 && signal == -1)
switch(ordertype) { // BubupaeM HyXHBI BuI I[IPMKa3sa
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");

)

// CUMyNSTOD WMCIONB3yeT CTAaHIapPTHY® CTPATErMO BHXOHA
tmp = exitatr [cb];
ts.stdexitcls ('X’ , ptlim*tmp, mmstp*tmp, maxhold);

) // obpabaTHBaeM Cclenyouuii LeHb

// BaKpHBaeM, eCimM B DEXMME OTNAIKA
#ifdef SIGNALDEBUG

fclose(fil);

exit(0);
#endif

BollenpuBeIeHHBII KO OMUCBIBAET TECTUPYEMYIO Mozesb. [1epBblil Bax-
HbI OJI0K KOza, MPUHIMITUAIbHBINA JUT LIMKJIMYECKOW MOJIENI, UHULINATIU3H -
pyeT MHIMBUIYaIbHbIE (DUIBTPbI, COCTABJISIIOLIME TPYIITY GUIBTPOB. DTOT KOI,
paboTaeT TOJIBKO TIPH TIEPBOM MPOXOJIE WIIM NIPU U3MEHEHUU TTapaMeTpa, BIIK-
SIIOIIETO HAa MHULMAIM3ALMIO IPYIIBl (pUiIbTpOB, HaNpUMep napameTpa width.
Ecnu BaxkHble MapaMeTpbl OCTaloTCsl 6€3 U3MEHEHU I, HE UMEET CMBICIa repe-
3aryckaTb (WIBTPBI IPU KaxI0M BbizoBe (yHK1MU Model.

Crenytouuii 610K MPUMEHSIET K BXOASIIEMY CUTHATY KaXIblil U3 (GuiibT-
POB B cocTaBe Ipymmnbl. B 3ToM GJI0Ke OTBEIEHBI 1Ba MaccuBa JUIsl XPaHEHUS
BBIXOJIHOTO CUTHasa rpymrbl GusibTpoB. [1epBblit MAacCUB XpaHUT BBIXO[, € CO-
BrHajatouieii hazoil inphase, a BTOpoit — OpTOrOHaAJIbHbI BbIX0Z inquad. Bxon-
HOW CHTHAJT TMPEJICTABISIET UCXOMHbIE LIEHBI 3aKPbITUS. [T0CKOIbKY (DUibTphl
MaTeMaTMyecKu ONTUMAJIbHbI U PACCUMTaHbl Ha ylaJleHUe TPEHIOB, Ipe/Ba-
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puTeAbHass 00paboTKa JaHHBIX CTAHOBUTCS U3JMIIHEN B OTJIMYUE OT MEHee
MPOABMHYTHIX METONUK aHanu3a. Kaxpmas cTpoka B MaccuBe IMPEACTaBIsIET
€060t BBIXOJL OTIAEJIBHOTO (DMIIBTPaA € JTAHHOW YacTOTOM MJIM MEPUOIOM, Kax-
I1ast KOJIOHKa IMpeCTaBisieT co00i TOProBblii 1eHb. LIeHTpanbHbIe YacTOThI M
repro/bl GUIBTPOB PACIIOIOXEHbBI Ha PaBHBIX PACCTOSHUSIX HA Jiorapudmu-
YEeCKO 1IKaje, T.e. COOTHOLIEHNE MEXIY LIEHTPAJIbHOM 4acTOTO JaHHOTO U
crenyioliero ¢uibTpa MocTossHHO. CeNeKTUBHOCTD IMOJIOCH MPOIYCKAHUS
(width) — eqMHCTBEHHBII HACTpaMBaeMblii TapaMeTp B pacueTe rpymniibl Huib-
TPOB, U 3TO 3HAYEHHE MOXET MOAOUPATHCS MYTEM ONTUMHU3ALUU.

3areM 3amyckaeTcsl OObIYHBIN LIMKII Mepebopa TOYEK AaHHBIX, ¥ TEeHEPU-
pYyIOTCSl COOCTBEHHO TOProBble cUrHajibl. CHayana npoBepsieTcsl Halnuue 4u-
CTOrO, MPUTOJHOIO /U1 TOPrOBIN LUMKJIA. 1 3TOro OonpeaenseTcss MOLUIHOCTb
MpU NIEPUOJIEe, UMEIOILEM MAaKCUMAaJIbHBII PE30HAHC € TeKYIEi aKTUBHOCTBIO
pbiHKa (peakpower). Taxke olleHUBaeTCs MEPUOM, Ha KOTOPOM HaOI0aaeTCs
MakcUMallbHasi MOIIHOCTb. Eciv nepron He romnajiaet Ha oaHo U3 KpaitHuX 3Ha-
YeHUI1 pacCMaTpUBAEMOro AMana3oHa (Iuana3oH cocrasiser ot 3 1o 30 aHeit),
TO MOTEHLMAJIBHO LIMKJI MOXET OBITh IIPUTOJIEH JUISl TOPTOBJIU. 3aTeM MpoBepsi-
©TCsI MaKCHMaJIbHasl MOIIHOCTb Ha PAacCTOSTHUM HE MeHee 2 MOJI0C MpoIycKa-
HMs puabTpa OT mepuona nuka (peaknoise). Ecim otHoweHue peakpower/
peaknoise coctaBnsietT 1,5 unu Gosee, TO BBIMOJHSIETCS BTOPOE YCIOBUE TIPU-
rofaHocTH Lukiia. Ha ocHoBe mapbl BBIXOOB onipesiensieTcst ha30Bblii yroi K-
na. 3aTeM Kop mpoBepsieT (Ha3oBblid yrol Ha COOTBETCTBUE MAKCUMYMY WM
MUHUMYMY LieHbl. KpoMme Toro, B 3Ty OLIEHKY BBOAMTCS] HEOOJIbILIOE 3HAYECHHE
cMmeuteHus (disp). OHO paboTaeT MoxoOHO CMEIIEHUIO B MPEAbIIYIIMX MO~
JISIX, XOTS 3[€Cb OTHOCUTCS K (ba30BOMY YIUTy, a HE K KOJIMYECTBY TOYEK JaH-
HbIX. Mexy ¢pa3oBbIM yIJIOM U KOJTMYECTBOM TOUEK IAHHBIX CYILECTBYET Mpsi-
Masi 3aBUCHMOCTb: TIEPUOJL LIMKJIa, YMHOXEHHBII Ha (ha30Bblii yroa B rpamycax
M pa3/ieJIeHHBIN 3aTeM Ha 360, maeT KOJMYeCTBO TOYEK TAHHBIX, COOTBETCTBY-
totiee dazoBomy yrry. Eciu dasza nocie cMeleHus TakoBa, 4To Yyepe3 HEeKo-
TOpOE KOJIMYECTBO TPaLycoB A0 WIM TOC]E TeKYLIEro JHS MOXHO OXWIaTh
MUHUMYMa, OTAAETCs MpKKa3 Ha Mokynky. Ecim dazatakoBa, 4To MOXHO OXM-
JIaTh MaKCUMyMa, OTIaeTCs IPUKa3 Ha Mpojiaxy. 3aTeM, Kak 00ObIYHO, pacCuu-
TBIBAIOTCS! LIEHbI [UTs1 IMMUTHOTO U CTOMN-TNIPUKa30B. [Ipy MocTyIrieHuy curHa-
JIOB CHCTeMa UCIIOMHSIET TpeOyeMble MPUKa3bl.

Jlpyruie 6JI0KH BbILIETPUBEIEHHOTO KOJIa 3[1ECh HE OOCYXIAIOTCS, TOCKOJTb-
Ky CBSI3aHbI C OTJIA[KOI U TeCTUPOBaHUEM MporpaMMbl. VX npenHazHaueHuUe
OMMCAaHO B KOMMEHTAPHUSX K KOLY.

PE3VJIbTATbl TECTUPOBAHUSA

TecTrpoBaaach TOJIBKO OIHA MOJIE/b C BXOJAMU MO LieHe OTKpBITUS {recT 1),
110 IMMUTHOMY NPUKa3y (TecT 2) U cron-npukasy (TecT 3). [TpaBuia Obu1H 1po-
CTBIMHU: TIOKYIIaTh Ha TpeACKa3aHHbIX MUHUMYMaX M MpoJaBaTh Ha MpeacKa-
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3aHHBIX MaKCMMyMaX. BbIXompl MPOU3BOAMIMCH TIPY MOCTYTUIEHUN CUTHAIA K
OTKPBITUIO MPOTHUBOMOJIOXHOM MO3ULIMK WU NMPU cpabaTbIBAHUU CTaHIApPT-
HOTO BbIXO[a. DTa MpOCTasi TOProBasi CUCTeMa CHayaJla UCTIBIThIBAJIACH HA WC-
KYCCTBEHHBIX LICHOBBIX JaHHBIX, CO3IaHHBIX MMyTeM 100aBIEHUSI 1IyMa K Uie-
aJIbHOI cuHycouze ¢ nepronoM ot 4 o 20 nHeit. Ha 3Tux qaHHbIX ObUTH TTOITY-
YeHbl CUTHAJIbI MOKYIKU U TIPOAAXH, UACATbHO COBMAJAIOLIME C MAKCUMyMa-
MU 1 MUHUMyMaMH. Takoe coBrajieHe MoKa3blBaeT, YTO MPY HATMUUH pealb-
HBIX LIMKJIOB CHCTeMa CIOcoOHa OOHAPYXMBATh MX C BBICOKOW TOYHOCTBIO U
WCITIOJIb30BaTh B TOPTOBJIE.

B ta6a. 10-1 mpuBeneHbl Jydlne rmokasare/iu, MoaydeHHbIe WISl JaHHBIX,
HaxXOJSIIMXCs B Mpezeiax BhIOOPKHU, a Takke 3(DGEeKTUBHOCTD MOPTdes Ha
JIaHHBIX B MIpe/iesiax U BHe mpenesioB Beloopku. B tabnuue: BbIb. — Bun Bbi-
6opku naHHbIX (B — B mpenenax, BHE — BHe nipenenos Beibopku); 10X% —
JOXOIHOCTB B npoueHTax roaosbix; P/TIPUB — cooTHolIeHHe pricka/mpubbI-
Ji1 B rofioBoM mcuuciennu; BEP — accoummnpoBaHHasi BEpOSITHOCTh CTATUCTH-
yeckoii goctoBepHocti; CIEJI — 4ucio cieiok Ha BceX PbIHKax B COCTaBe
noprderst; [TIPUB% — nipotieHT pubbLUTbHBIX cieniok; $CAEJT — cpemmsis mpu-
ObL1b/yOBITOK cO caenku; JHW — cpenHsisi IUIUTEIbHOCTD CHEIKH B JHSIX;
TTPUBAJI — ob6miast mpuObUIb OT NJTMHHBIX TO3UIIMI B ThICSYaX J0JJIAPOB;
IMPUBKP — o611ast npubbLIb OT KOPOTKUX MO3ULIMI B ThICSIYax 10/11apoB. On-
TUMU3UPOBAIUCH 1Ba TapameTpa. [1epBblii (P1) onpenessieT UPUHY IOJIOCH
MpOMNyCcKaHusl [Ulsl Kaxaoro (uibrpa B coctase rpymnmnbl. Bropoii (P2) otobpa-
KaeT (hazoBoe cMelleHue B Tpamycax. Bo Bcex cityyasix mapameTpbl TPOTOHSI-
JIMCh B TIpeesiaX BBIOOPKM AJIsl IIMPUHBI OIOCkI pornyckanusi ot 0,05 10 0,2 ¢
marom 0,05 u i dazoBoro casura ot —20 1o +20° ¢ marom 10°. [TokazaHbl
TOJIBKO ONTHUMAJIbHbIC PEIICHUSI.

WNHTepecHO OTMETUTh, YTO B OOLIEM LIMKJIMYECKasi MOJie/b MMella 10CcTa-
TOYHO HU3KYI0 3 dekTuBHOCTD. [10 mokazaTeso MpuObUIM CO CASIKHU 3Ta MO-
NieJTb MPEBOCXOINIa MHOTHE PACCMOTPEHHbBIE paHee, HO CUJIbHO YCTymasa Jiyu-
LIMM U3 HUX. B ripesenax BBIGOPKHM yOBITOK cO ciesiku octaBut $1329 nipu BXo-
e 10 LieHe oTKphIThst, $1037 rpu BXoze Mo IMMUTHOMY NpuKasy u $1245 npu
BXOJI€ IO CTOM-TIpUKa3y. Bxo 1o TMMUTHOMY ITprKa3y o0ecrieun MaKCUMalTb-
HBbIii MPOLIEHT MPUOBUTBHBIX CACOK U MMHUMAJIbHBI CpeHUI YOBITOK. nH-
HbIE TTO3UIIMY ObUTH €J1ab0 MPUOBLTHHBIMU MPY BXOJIE 110 TIEHEe OTKPBITUSI, 60-
Jiee MPUOBbLIbHBI MPY BXOJE MO JUMUTHOMY MPUKA3y U YOBITOUHBI MTPU BXOAE
o CToN-TNpuKasy. BHe mpenenoB BHIOOPKK BXOMbI 11O JUMUTHOMY TIpUKa3y U
LIeHEe OTKPBITUSI paboTaIN XyXe, YeM B npe/esax Bbioopku. CpenHuil yObITOK
B ciesike cocraBuit $3741 rpu BXofe 110 LieHe OTKpbIThs U $3551 Tipu BXozie 1o
JIMMUATHOMY MpurKa3sy. Jloast mpuObLUIBHBIX CAETOK TaKXe CHM3MIach 10 34%.
OddeKTUBHOCTD LMKJINYECKOI MOZIETM BHE MPe/ieioB BHIOOPKU ObLIa OHOIA
U3 XyALIUX CPeu BCEeX MOJEJE, YTO Hesb3sl OTHECTH Ha CUET U30BITOYHOM
ONTUMU3AIMU: TIPU IPYTUX TIapaMeTpax yObITKY ObUTH ette Gosbiire. [1pu mc-
MOJIb30BAaHUU BXOJa MO CTOMN-NpuKa3y 3(hheKTUBHOCTb BHE MPeesioB BbIOOP-
KU HE YXY/IIAIach, CpeMHUil YObITOK ($944) B creske GbUT GJIM30K K YOBITKY B

FNIABA 10 Bxogsl HA OCHOBE LMKNOB ,\V\ 247

Tabauua 10—1. Dppexmusrnocms nopmepensi Ha OaHHbIX 8 NPedesax u 6He
: npedenoeé vl0OPKU ¢ AYHUUMU NAPAMEMPAMU, NOAYHEHHBIMU &
npedenax evl6opKU

=
Bbi6. P1 P2 [ P3 | OOX%|P/MPVBE | BEP { COEN I'IPVIB"4 $CAEN | ARUINPUBON| NPUBKP|
Tecr 1. Baz0Bas UMK/IMHECKast MOAE/b, BXOZ, MO LIEHE OTKPLITUS
B 02 20 0 -10,2 -0,66 0980 1312 40 -1329 6 255 -2000
BHE 02 20 0 -23,2 -1,70 1,000 547 34 -3741 6 -693  -1352
Tect 2. BazoBast MKNMYECKast MOAESb, BXOZ, MO IMMUTHOMY NPUKasy
B 0,2 20 0 -9,5 -046 0,926 1103 41 -1087 7 621 -1764
BHE 0.2 20 0 -22,8 -1,47 0,999 475 34  -3551 7 -652 -1034
Tect 3. Ba30Bas UMKMHECKas Mio€sib, BXOA, N0 CTOM-Npukasy
B on 20 0 -8,3 -0,53 0,951 957 40 -1245 7 195 -996
BHE on 20 0 -15,0 -0,35 0,762 403 41 -944 7 -220 -160

npenesiax Boioopku. OIHAKO, HECMOTPSI Ha TO YTO IPUMEHEHHUE BXOJIA T10 CTOII-
MpHKa3y NpefoTBPaTUIIO najseHne 3HHEKTUBHOCTH, OTMEYEHHOE MPU APYTUX
BHIaX BXOJIa, OYEBMIHO, YTO HA HOBBIX JTAHHBIX CHCTEMAa BCE PABHO YOBITOYHA.

Yxynuenue 3¢ GeKTUBHOCTU CUCTEMbI 3a MOCJIEAHUE rofIbl ObLUIO MO CpaB-
HEHMIO C IPYTUMU MOJEJISIMU HEOXXUIAHHO CUJIbHBIM. OIHUM U3 BO3MOXHBIX
00BSICHEHU I MOKHO CUMTATh LIMPOKOE PACIIPOCTPAHEHHUE B MOCIEIHUE TOJIbI
CJIOKHBIX LIMKJTUYECKUX TOPTOBbIX cHCTeM. KpoMe Toro, MOXeT cKa3aTbCsl Biu-
SIHUE TOTO, YTO KPYIMHbIE TOPTroBbie UPMbI IIUPOKO MCIONB3YIOT CJIOXHbIE
METOJIbI, BKJIIOUYasi OITMCAHHBIE BOJHOBbIE, B UCCIIEA0BAHMUSIX, (HOPMUPYIOLIMX
MX TOPTrOBYIO MOJUTHKY. TakuM 06pa3oM, B MOCJIEAHEE BPeMsI CTAHOBUTCS BCE
MEHbIIIe BOBMOXHOCTEI MCIIOJIb30BaTh B TOPTOBJIE LIMKIMYECKHUE CBOWCTBA
PBIHKOB.

B tabn. 10-2 mokaszaHo MmoBeaeHME MOJIENTU C Pa3TMYHBIMU BXOIAaMU Ha pa3-
JIMYHBIX PbIHKAX B TMpeJesiax U BHE MpelesioB BIOOPKU. B mepBom cronbue
MpUBeIeHO 0003HAYCHKE PhIHKA, CPEIHUI U MPABbIii CTOMOLIBI — KOJUYECTBO
MPUOBUTBHBIX TECTOB [UTsI AAHHOTO pbIHKA. LI pbl B epBoii CTpOKe MOKa3bl-
BaioT BuA Bxozpa: 01 — mo neHe oTKpbITUs, 02 — MO JMMUTHOMY MpHUKa3y 1
03 — no cron-npukasy. [TocaenHsisi CTpOKa MoKa3blBaeT, Ha CKOJIBbKUX PbIH-
Kax JaHHasi MOJieJIb OblTa BbIroaHOM. CTeneHb MPUObUTBHOCTU U YOBITOYHOCTH
PBIHKOB TSI KaXI0i MOIEIN yKazaHa ClieylolMM 00pa3oM: OIMH MUHYC (—)
o3HavaeT yobITok B $2000 - 4000; nBa MuHyca (——) — yObITOK Gosiee $4000;
omuH tioc { +) o3Havaet mpudsuTh 0T $1000 mo $2000; mBa rtoca (+ +) —
npubbUTb Gostee $2000; mycTast siueiika o3HayaeT npuobUIb 10 $1000 wn yobI-
ToK 10 $ 1999 B cnenke. {Ha3BaHust pbIHKOB 1 X CUMBOJIBI COOTBETCTBYIOT 000-
3HavyeHusM Taoi. 11-1; yacts I, BBeneHwue.)
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Tafauya 10—2. Dpdermusiocne CUCTREME HE DOIALUNAY PRHKAX N6 IMECHaM
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I'padux usMeHeHMs KamuTana Mpu Toprosie nopTdenem. Llukianveckas NIpOTHBOTPEHIOBAs CUCTEMA.

Pucynok 10-4.
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Tonbko 10-neTHUE Ka3Haueiickue GyMark 1 XJIOMOK MOKa3alu 3HAYMTE b=
HYI0 NpUOBbUIb B Tpeesax BIOOPKU MPU UCIOJIb30BAHUU BCEX TPEX BUIOB
MPpYKa30B, BHE BHIOOPKM 3(P(HEKTUBHOCTH ITUX PHIHKOB OblIa HUUTOXHO#. Ha
poiHKe S&P 500, rae mo HammMm coOOCTBEHHBIM JAHHBIM TPUCYTCTBYIOT BbIpa-
SKEHHbIE U TIPUTOJHbIE U1l TOPTOBJIM LMKJIbI, B Mpeeiax BbIOOPKU ObUIH IMO-
JIy4eHbl 3HAUUTEJIbHbIE MPUOBUTM MPU BXOZE MO LIEHE OTKPHITUS WM T10 JIM-
MUTHOMY ITprKa3y. BHe npenenoB BbIOGOPKM 3TOT PHIHOK TakXe ObLT BBICOKO-
NPUOBUTBHBIM NIPU BXOZIE IO JIMMUTHOMY TPUKA3y U 110 CTOM-MPUKa3y U Me-
Hee MPUOBUIBHBIM TIPU BXOJIE M0 LieHe OTKPbITUS. MIHTepecHO, YTO Ha PhIHKE
NYFE, rze B npezenax BBIOOPKM OTMEUEHa 3HAuUTebHas! PUObLIb P BXO-
JIax MO LI€HE OTKPBITHS U 110 IUMUTHOMY IIPHUKa3y, BHE MPENeoB BBIOOPKU BO
BCEX CIIyYasix OTMEYAIUCh TOJbKO YOITKA. OTMEUEHO HECKOJIbKO APYTUX MPU-
ObUIbHBIX COYETAaHUI KakK B Mpefesax, Tak U BHE MpeJesioB BHIOOPKU, HO Bbl-
PaXXeHHOI B3aMMOCBS3M MEXIY HUMU OOHApYXXUTb HE yaanock. Bo3aMoxHoO,
PBIHKH, 00JafaBlIMe LMKIMYECKMMU CBOMCTBAMU B MPOLUIOM (B Mpeaenax
BBIOODPKM), MOTEPSUIN UX K HACTOSILLIEMY BpeMEHHU (BHE MPEAEOB BHIOOPKM), 1
Haobopot. [lo kpaitHeit Mepe, pbiHOK S&P 500 Best cebst cOrIacHO JaHHBIM
HAlIero MPOoLUIOro UCCIIe0BaHUS M TIOCTOSIHHO JlaBal IPUOBLIb 1ae C TaKOi
rpy0oii Momesbio.

Puc. 104 uzobpaxaet rpaduk M3MEHEHHS KanuTaia Mpy TOProsiie MopT-
enem 1151 BXoz1a 1o LieHe OTKPBITUS. KanuTan MeieHHO MOHMKAJICS TpUMep-
HO 710 aBrycta 1992 r., mociie 4ero majeHue CTAI0 MOCTOSTHHBIM U OBICTPBIM.

3AKJTIOYEHUE

B cratbe, ony6arkoBaHHOI B Mae 1997 T., MBI YTBEpXKIaiu, YTO METO[ TPYIIIT
GUIbTPOB MMEET MOTEHLIMAT MOIIHOM U 3(h(EeKTUBHOI TOProBoii CTpaTeruu.
TTopoii oH paboTai HEBEPOSITHO YCIIELTHO U ObUT MOYTH HEUYBCTBUTENIEH K 3HA-
YUTEJIbHBIM U3MEHEHHSIM CBOMX MapaMeTpoB, MOpoii paboTall MIoXo — BO3-
MOXHO, M3-32 HEYMeJIoro mporpaMmupoBaHus. Torna uccieqoBaics pbIHOK
S&P 500, mprHOCUBIINI IPUOBUTU U B HBIHEITHEM MCCIICIOBAHUN.
Pesynbrathl 3TOro0 UccieIOBaHUS YIpyyaloT, TeM Oojee 4To TeopeThyec-
Kasi OCHOBa (puiIbTpOB cTajta u3siliHee. Bo3MOXHO, MpU UCTIONb30BaHUM JUIS
aHaIM3a LMKJIOB JPYTUX METOOB, HAalIPUMEDP METOa MAaKCUMAaJbHOM 3HTpPO-
MUK, pe3ysbTaT ObLI Obl Jiydllle, a BO3MOXHO, U HeT. [TonpoOHble xe pa3oya-
POBaHUS TIOCTUTAIM U APYTUX TPEIIEPOB, MbITABIIMXCS UCIIOJIb30BATh Pa3Iny-
HBIE WIEH UIS LIMKJIMYECKOM TOPrOBIU € MPOCTBIM MPUHIMIIOM MTPOAAXH MO
MaKCUMYMY M MOKYIKH 110 MUHUMYMY. BO3MOXHO, LIMKJIbI CJIMIIIKOM YX OYe-
BU/IHBI 1 OOHAPYKMMBbI IPAKTUYECKU JIIOOBIM CIIOCOOOM, YTO MPUBOIUT K 3KC-
TUTyaTallMy LIMKJIA BCEMH yYaCTHUKAaMHU PbIHKA. B mocienHee Bpemsi, ¢ pacnpo-
CTPaHEHKMEM MPOTPaMM JUTSl aHAJIM3a LIMKJIOB, 3TO KaXeTcsl HauboJsiee BEposIT-
HBIM. MBI CUMTAEM, YTO HE CTOUT OTKA3bIBaThCs OT KOHLEMIMU LIMKINYECKOH
TOPTOBJIM, HO UCIIOJIB30BaTh OOHAPYKEHHBIE LIMKJIIbI O0JIEe CIIOXKHBIMU CIIOCO-
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6aMK MOXHO B COYETAHUU C IPYTUMU KPUTEPUSIMU BXOIIOB, HAIPUMEDP MOXKHO
OTKPBIBAaTh TIO3ULIMIO TOJBKO TP COBMANEHUM LUKIMIECKOTO MaKCMMyMa C
CE30HHOI TOUYKOM pa3BoOpoTa.

[To HameMy ombITy, B Cyyae yCHeUIHON peaan3aluy IMKJInueckas Topro-
Basi CUCTEMa JIa€T BeCbMa TOUHBIC CUTHAJIBI BX0la. TeM He MeHee yObITOUHbIE
C/IENTKY LIMKITMYECKOM CUCTEMbI MOTYT MTPUBECTH K KATaCTPOOUIECKUM Pe3yJib-
TataM. Takoii BbIBOJ MOXKHO czienath 1o rpacduky S&P 500: 3aqactyio 4 — 5 pa3
TIOZIPSIL CAGTIKY 3aKJTI0YAIOTCSI B TOYHOM COBIAICHUM C MaKCUMyMaMy U MUHU-
MYMaMH PbIHKA, a MIOPOii MO3UIIUST OTKPHIBACTCSI UMEHHO TaM, TIe He CIIeIyeT.
C ucnosb30BaHUEM TIPABUJIBHOW CTPATETMM BBIXOIOB TaKasi CUCTEMA MOXET
OBbITb UPE3BBIYAITHO BBITOAHON — YOBITKM JOJKHBI ITPECEKATHCS B KOPHE, HO
NP MPABWIBHOM MPOTHO3€ MO3ULMKM HYXHO YIEPXKUBATh MOAOJbIIE. Bbico-
Kasi TOYHOCTb MPOTHO30B B TeX CJIy4yasix, KOTIa OHU BEPHBI, M OYCHb OJIN3KO
pacrioyiokeHHast 3alllMTHAas OCTAHOBKA MOTJIM Obl COIEMCTBOBATH IOCTHXKEHUIO
uenu. Korma cucrema ynaBiavBaeT TOYHbI MOMEHT MaKCUMyMa WJIM MUHUMY-
Ma, PHIHOK HEME/IICHHO HAUMHAET IBUXKEHME B 0J1aronpusTHOM HallpaBJIeHNH,
oyt 6e3 0OpaTHBIX ABUXEHMI, W 3alllMTHAsE OCTAHOBKA HE CpabaTbIBaeT.
Korna moznens ommbaercst, oOcTaHOBKA CpabaThIBaeT MOYTH MTHOBEHHO, CBOISI
YOBITOK K MUHUMYMY. [TOCKOJIBKY Y CTaHIApTHBHIX BBIXOIOB 3alMTHAsI OCTa-
HOBKa pacriojiarajach J0CTaTOUHO JajeKo, MPeMMYIIeCTBa LIMKIMYECKO cuc-
TeMbl MOIJIM OCTAaThCsl HepeaTu30BaHHBIMU.

YTO Mbl Y3HANN?

*  Teopernuecku COMMAHBIC, U3SIIHbIE U MPUBIEKATETbHbBIC MOIETN
He 00513aTeJIbHO XOPOILo paboTaloT Ha pealbHOM PbIHKE.

»  Hckmouenue: peiHOK S&P 500 GbL1 MPUOBLUIEH U B MPEIbIIYILEM, U
B HACTOSIIIIEM MCCIIeNOBAaHUM.

+  Ecmu monens pabotaet, To paboTaeT oueHb BHITOIHO. Kak ObLTo cKa-
3aHO paHee Mpu ucciaenoBaHny noBeaeHus S&P 500 1 Ipyrux peiH-
KOB, MOXHO JIETKO M ObICTPO OOHApYXUTh MOCEeI0BATEeIbHOCTH
CUTHAJIOB, TOYHO TPEICKa3bIBAIOIINX MAKCUMYMbI I MUHUMYMBI.

. CrenoBaTesibHO, HEOOXOIMMBI CHEIIUATIU3UPOBAHHbIC BBIXOJIBI,
paccuMTaHHbIe Ha CUCTEMY, KOTOpas MpH cpabaTbiBaHUU BeCbMa
TOYHA, HO B CJTydae OIIMOKM MPUBOAMT K OOJBIIUM yOBITKAM.

. Bumimo, pbIHOK CO BpeMeHEeM CTajl «<MEHee YSI3BUM» B OTHOILIe-
HMM LHUKIIMYECKUX MOJIeNIel, KaK 3TO ObUIO ¢ MOJIENISIMUA, OCHOBaH-
HBIMU Ha 1po0osix. OueBUIHbIE, SIBHBIE IIMKJIBI NCUE3AI0T PaHblIIe,
4yeM GOJBIIMHCTBO TPEIEePOB YCIEeBAeT MOJYIUTh B HUX IPUOBLID.
CreioBaTesIbHO, BCE, YTO CJMIIKOM IJIANKO W MPUBJIEKATEIbHO B
TEOPUU, BPSIZL JIN TIPUBEIET K YCIIEXy B peaibHOI TOPTOBJIE.
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HenpoHHble ceTn

TexHoOrUsI HEMPOHHBIX CETEl, OHOTO U3 BUIOB UCKYCCTBEHHOTO MHTEJUICK-
Ta (Al), BO3HMKIJIa HA OCHOBE MOAPaKaHUs mpolieccaM 00paboTku uHdopMa-
LMK Y TIPUHSITUSI PELICHWI, TPOMCXOSIIIMX B KU BBIX OpraHu3max. Llesibio 6bu1o
MOJIeTMPOBaHUE MOBEACHMUS HEPBHOM TKAHM XU BBIX CUCTEM ITPU TTOMOIIM KOM-
MBIOTEPHBIX CTPYKTYP, OPTAHU30BAHHBIX U3 IPOTPAMMHO CUMYJIMPYEMBbIX Heli-
POHOB M HEMPOHHBIX CBsI3ei (cuHarcoB). McciemoBaHus HEMPOHHBIX CeTei
Ha TEOPETUYECKOM ypoBHe Hadaiuch B 1940-x romax. Korma kommbroTepHast
TEXHOJIOTHsI CTajia JOCTATOYHO MOIIHOM TSI peaan3aiiu MOTOOHBIX NCCIIEI0-
BaHUii, paboTra Havyajlach Bcepbe3. Bo Bropoit nosoBuHe 1980-x ronos cucte-
MbI HAa OCHOBE HEMPOHHBIX CETEl CTaIM MPEACTABISITh MHTEPEC /ISt OUPXKEBOM
obuiectseHHocTH. K 1989 1. psii pa3paGoTUMKOB yKe Mpeiaraiu MnakeThbl s
CcO3IaHMsl MHCTPYMEHTOB Ha HeMpOHHBIX ceTsix. Scientific Consultant Services
pazpaboTai KomMepuecKyto cucteMy NexTurn [ist IpOrHO3UPOBAHUST MHICK-
ca S&P 500. MHTepec noctur nuka B Havasie 1990-x romoB, MOSIBUIMCH HOBbIE
MPOrpaMMbl, HO TI0 IIPUYMHAM, O KOTOPBIX OYIeT CKa3aHO HUXKE, K HACTOSIIIIe-
My BpeMEHHM TIepBOHAaYaIbHOE YBIIeueHe (DUHAHCOBOI OOIIIECTBEHHOCTH HEM -
POHHBIMU CETSIMU TTPOILLIO.

TTockobKy MBI HE COOMpaeMcsi TIPENCTABISITh B 9TOM KHUTE TIOJIHBIN Kypc
10 HEMPOHHBIM CETSIM, 3Ta IiaBa OyaeT comepkaTh KpaTKUii 0630p, comepika-
LM OCHOBHOE /LISl TOHMMAaHMs! IPUHUUIIOB paboThl. Te, KTo 3auHTepecyeTcs
MPEeIMETOM, MOTYT OOpaTUTh BHUMaHWE Ha MaTepuajibl B KHUTAX «Virtual
Trading» (Ledermanand Klein, 1995) u «Computerized Trading» {Jurik, 1999),
I7ie TakKXe UMeeTcs MoIpoOHast nHdOopMaLus 0 pa3paboTKe CUCTEM Ha OCHO-
Be HEMPOHHBIX ceTell, a Takxke Ha psin crareil B Technical Analysis of Stocks
and Commodities (Katz, anpenb 1996, Katz and McCormick, HOsi6pb 1996 u
1997). Takxe ciemyeT oOpaTUTh BHMMaHUe Ha KHUTY «Neural Networks in
Finance and Investing» (Trippi and Turban, 1993).

YTO TAKOE HEMPOHHBIE CETU?

Heiiponnvie cemu NpencTapisiioT co0o0il, B CYLIHOCTU, HeKUe OJIOKU €O CIo-
COOHOCTBIO K CAaMOOOYUEHUIO U PaClo3HABaHUIO 00pa3oB, KiaccudUKauuu u
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nporHo3upoBannio. OHU 0COG0 NPUBJIEKATETbHBI ISl TPEHAEPOB, TTOCKOIbKY
CETH MOTYT CIIPABJISITCS M C OLIEGHKAMU BEPOSITHOCTH B HEOTHO3HAYHBIX CUTY-
alMsIX, U C MOJAEJISIMU HEUETKOM JIOTUKHU, T.€. C MOJEJISIMU, JIETKO OIpeaeIMMbl-
MM Ha BUII, HO C TPYIOM NOJIAIOUIMMUCS aJITOPUTMU3ALLUU B BUIE TOYHBIX I1pa-
BWI. [loTeH1IMaIbHO, HEMPOHHBIE CETU MOTYT OOHAPYXUBATh JIIOObIE TIPUCYT-
CTBYIOIIIME B UCXOAHBIX TAaHHBIX MOBTOpPsionrecs Monenan. CeTu Takxke MOTyT
MHTErpupoBaTth OoJibLIMe 00beMbl MH(OPMaLIMU, HE 3axJ1e0bIBasICh B IETAISIX,
U MOTYT a/IalITUPOBATHCSI K UBMEHEHUSIM PBIHKOB U UX YCJIOBUIA.

CymiecTByeT 00JIblIOe pa3HOOOpa3rue HEMPOHHBIX CETel, OTIMYAIOLIMXCS
CBOCH «apXUTEKTYpOii», T.€. CIIOCOOOM CBSI3M BUPTYaJIbHBIX HEMPOHOB, NeTa-
JISIMUA UX TOBefieHUs (00paboTKOi curHasia win «hyHKUUSIMU Tepefayu») U
npoueccoM odydeHust. CylIecTBYIOT pa3IMuHbIe BUIbI AaDXUTEKTYP CeTeil Ipe/-
CTaBJISIIOIIMX MHTEPEC VIS TPeiiiepoB, Harpumep cet KooHeHa u ceTy ¢ KBaH-
ToBaHMEM oOydatoiero Bekropa (LVQ), pasiauuHble ceTH ¢ aganTUBHBIM pe-
30HAHCOM U Nepuoanyeckue cetu. B aToii miaBe Oyner paccMoTpeHa Haubo-
Jiee TIOMyJISIpHAst U M0JIe3Hasi BO MHOTMX OTHOLIEHUSIX apXUTEKTypa, a UMEHHO
HeMpOoHHas CeTh ¢ NMPSIMON CBS3bIO.

Kak 6bUIO CKa3aHO BBIIIE, CETH Pa3IMIaloTCs 10 MeToMy oOydeHus. Pas-
pabOTYMKU CUCTEMBI UTPAIOT POJib YUUTENs, CHAOXasi CeTb MpUMepamu st
ob6yueHusi. HekoTopbie ceT o0y4aroTcsl «I1oi KOHTPOJIEM», HEKOTOpbIe «Oe3
KOHTpPOJIS». OOy4enue nod KoHmposem UMEET MECTO, KOraa CeTb OOydaroT ra-
BaTh MpPaBUJIbHbIE OTBEThI, MOKAa3bIBasl €il MPUMEPbl MPABWIbHBIX PEIICHUIA;
VTSI KAXKI0TO Habopa BXOJIOB LIEJIbIO CETH SIBJISIETCS] 0OecreyeHue NpaBUIbHO-
ro Bbixona. O0y4enue 6e3 KOHmMpo.isi COCTOUT B TOM, UTO CETh OPraHU3yeT BBe-
JIEHHBbIE JaHHbIE TaK, KaK CYMTACT HY>KHbIM, Ha OCHOBE HalJICHHbIX B HUX BHYT-
PeHHMX 3aKOHOMepHocTeil. BHe 3aBucMocTr OT OpMbI 00yUeHMST OCHOBHASI
rpoGieMa COCTOUT B TOMCKE COOTBETCTBYIOIIMX JAHHbBIX U MPUAAHUU UM op-
Mbl YYeOHbIX IPUMEPOB, (HAKTOB, KOTOPbIE BBIIEJSIOT BaXXHbIE MOIEIU LISl
9GbdEeKTUBHOTO 1 HAIIPaBJICHHOTO OOYYeHUSsI CeTH, BO n3bexxaHue GopmMupo-
BaHMs 3a0myxaeHuil. [IpenBapurtenpHast MOATOTOBKA JAaHHBIX — CaMo IO cebe
HUCKYCCTBO.

Co6cTBEeHHO poliecc 00yYeHUsT OObIYHO BKIIIOYAET HEKOTOPBII MEXaHU3M
OOHOBJIEHUS YIEJIBHBIX BECOB WM BAXXHOCTH PA3HBIX CBSI3€ MeXIy Helpo-
HaMU B OTBET Ha IojiaBaeMble yueOHble rpumepsbl. [Ipu ucnosnb3oBaHuU B ap-
XUTEKTYpPE MPSMBIX CBA3€ YaCTO UCIIOJIB3YIOT 0OpaTHOE PacipoCTpaHEHUE —
HauboJjiee ObIcTpyio hopmy onTuMuszauuu. Takke 3hdeKTUBHBI reHeThYec-
KHE aJTOPUTMBI, KOTOPBIE TPEOYIOT OOJBILIOTO KOJMYECTBA PACUETOB U BpeMe-
HU, HO OOBIYHO JAIOT JIy4lIMe OKOHYATEIbHbIe Pe3y/IbTaThl.

HelipoHHbIE ceTu C NpsSIMOI CBS3blO

Cemb ¢ npsimoll c653b10 COCTOUT U3 CIIOCB HEMPOHOB. [lepBblil CIIOW, 8x00HOI,
rojiy4aeT UHGOPMALIMIO UM BBOIBI M3BHE. DTOT CJIO COCTOUT U3 HEe3aBUCH-
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MBIX TIEPEMEHHBIX, HaNIPUMep 3HAYCHUI 1IeH WM MHANKATOPOB, Ha KOTOPBIX
OCHOBBIBAETCS CHCTEMA B TIOC/EAYIOLIMX 3aKJII0OYEHUSIX WM MPOTHO3aX. DTOT
CJION MMEET MHOKECTBO CBSI3€ii CO CNIEYIOIINM, Ha3bIBAEMbIM CKPbIMbIM CIIO-
€M, TIOCKOJIbKY OH HE MMEET CBsI3eil C BHELTHUM MUPOM. BbIxombl 3TOTO C10st
TIOJIAIOTCST Ha CIIEMYIOIINT IO, KOTOPBI MOXET OBITh TAKXe CKPHITHIM (ecn
3TO TaK, TO MPOLIECC TIOBTOPSIETCS) WU 6biX00HbIM ClIoeM. Kaxnblii u3 Hellpo-
HOB BBIXO/IHOTO CJIOSI BbIIA€T CUTHAJI, OCHOBAaHHbII1 Ha POTHO3aX, Kiaccudu-
KalUsIX WIN PEIeHUsIX, ceJaHHbIX ceTblo. CeTn 00bIMHO OMPENeNSIOTCs 1o
KOJTMYECTBY HEMPOHOB B KaxIoM cioe; Harmpumep cetb 10-3-1 cocrout n3 10
HeWPOHOB BO BXOIHOM, 3 B CKPHITOM U | B BBIXOZHOM caoe, CeTH ObIBAIOT pa3-
JIMYHOTO pa3Mepa — OT HECKOJIBKUX HEMPOHOB JI0 THICSY U OT BCETO TPEX CJI0-
€B JI0 IECSITKOB; CJIOKHOCTb 3aBUCUT OT pa3Maxa peliaeMoii 3anauu. [paktu-
YecKH Bceraa ObIBaeT JOCTaTOYHO TPEX-YeThIPEX CIIOEB.

HeiipoHHsle ceTu ¢ MpsiMOii CBSI3bI0 (aHAIOTY MCTIOIb30BaHHOM B 9TOM Iia-
BE) BKIIIOYAIOT 0COOYIO DOpMYy HeauHeiiHoli MHOXECTBeHHOM perpeccun. CeTh
OepeT psijt BXOIHBIX IEPEMEHHBIX U MCTIOJIB3YET UX 151 TPOTHO3MPOBAHMS LN
3a1aHusl, KaK U TIpU perpeccuu. B cTtaHmapTHOI MHOXECTBEHHOU JIMHEHOI
perpeccuu, HampuMep, e CTABUTCS 3a/aua Mpeicka3aTh YPOBEHb XolecTe-
pona (3aBUCHMas TiepeMeHHast) Ha OCHOBE MOTPeOIeHNs KUPOB U hu3ndec-
KOW Harpy3Ku (He3aBUCHMBIE BXOJIHBIE TIEPEMEHHBbIE), TO JAaHHbIE OyIyT MO-
NIeIMPOBAThCs CIAEMYIOLIMM 00pa3oM: MPOTHO3UPYEMBIl YPOBEHb XOJIECTEPO-
na = a + b X norpebaeHue XupoB + ¢ X Harpysky, rjie 3Ha4eHus a, b u ¢
OyIyT OTpPEeAEeNSITHCSl CTAaTUCTUYECKO# TMpolenypoil. Bymer mpousBoauTthest
MOUCK MHOXECTBA PELIEHUH 3a1aun, KOTOPOE MOXET OBbITh JIMHUEH, MIOCKO-
CTBIO WJIM TUTEPIUIOCKOCTBIO (B 3aBUCUMOCTH OT KOJIMYECTBA MEPEMEHHBIX)
COIIACHO MPaBUJTY HAMMEHBILUX KBAJpaToB. B BbILIEIPUBEACHHOI 3a1a4ye BCe
pelleHusT HaXOAATCS Ha TUIOCKOCTH: OCh X TIPEACTABIISIET MOTpedIeHne XUPOB,
0Cby — (hU3UYECKYIO HAarpy3Ky, BBICOTA ITIOCKOCTH B KaXI0i TouKe (X, y) Tpe-
CTaBJIsIeT COOOM MPOTrHO3UPYEMBbIii YPOBEHB XOJECTEpOIa.

[Mpu “crnonb30BaHNUU TEXHOIOTMM HEMPOHHBIX CETE IByMepHast IIOCKOCTh
WJIA N-MepHas TMIEePIUIOCKOCTb MHOXECTBEHHOM JIMHEMHOM perpeccuu 3ame-
HSIETCSI TMIAZKOI N-MepPHOM N30THYTOM MOBEPXHOCTHIO C TUKAaMU U MTPOBaJIaMu,
xpedTamu ¥ oparamu. Hampumep, Ham TpeOyeTcsi HaiiTH ONTUMaJbHOE pe-
LeHue U1 Habopa MepeMeHHBbIX, U 3a1aya OyleT CBOAUTBCS K IOCTPOCHUIO
MHOTOMEPHOI KapThl. B HelipOHHOI1 ceTu peleHre JOCTUraeTCsl TpY OMOLLU
«HEWPOHOB» — B3aMMOCBS3aHHBIX HEMMHEHHBIX 2MIEMEHTOB, CBSI3M KOTOPBIX
cOaJTaHCUPOBAHBI TaK, YTOOBI MOATOHSATH OBEPXHOCTB 01 IaHHbIE. AJITOPUTM
00y4yeHus1 TIPOU3BOAUT PErYIMPOBKY BECOB CBsI3€H LTSl TOTYYEHUsT MAaKCUMasIb-
HO BIUCBIBAIOLLECS B UCXOAHbIE TaHHbIe KOHDUTypalny nosepxHoctu. Kak
M B CJTyJae O CTaHAapTHOI MHOXECTBEHHOM perpeccueil, rae KoadoumeH-
TBl PETrPecCM HEOOXOAMMBI [UTS ONpPE/ie/IeHUs] HAaKJIOHA TUIEPIIOBEPXHOCTH,
VTSI HEMPOHHOM MOJIesM TPeOYIOTCs TapaMeTphbl (B BUIE BECOB CBSI3€ii), YTOOBI
obecreunTb HaWTy4lllee COBMaieH!e MOCTPOEHHOI MOBEPXHOCTH, BCEX €€ BO3-
BBIILIEHWH ¥ BMaAWH, C BXOAHBIMU JAaHHBIMU.
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HEWPOHHBIE CETU B TOPTOBJIE

HeilipoHHble cetr 6bUIM HanboJee TOMYJIApHBI B KOHIIE 80 — Havaje 90-x ro-
TTOB, TIOCJIE YETO MEOBBIT MecsIT 3aBepiiics. YTo ke mpousonuio? B obmiem,
HACTYITUJIO pa30odapoBaHUe CPelr TPEeiaepoB, HalEsIBILIUXCS, YTO HOBBIE TEX-
HOJIOTMIM YyIeCHBIM 00pa3oM obecriedaT UM MPEeBOCXOICTBO ¢ MUHUMAJIbHBI-
MU 3aTpatamMu ycuinit. Pa3paGoTyrky MCTOTb30BaIN sl 00YYeHUsI HelocTa-
TOYHO TIOATOTOBJIEHHBIE MCXOHbBIE JaHHbIE, HAAEsCh HAa OTKPBITHS, KOTOpPbIE
JOJKHA ObLIa CIENaTh caMa CeTb. DTO ObUT HAMBHBIM MOAXOM. YCIeX Ha pbIHKE
HMKOTIa He ObIBAET TAKUM MPOCTBIM U AOCTYITHBIM VTSI BCEX. DTOT IMOAXOJ ObLT
He TOJIbKO Hea(h(EKTUBEH B OTHOILIEHNUU pa3pabOTKM ceTeit, HO W MPUBE K
TOMY, YTO CETH HIMPOKO PacmpocTpaHWIMCh. B pesynabrare mobast mombiTKa
CHUCTEM YJIOBUTh BBITOIHbIE IBUXEHUST PbIHKA CBOAMIACH K HYJIIO BBHIY U3Me-
HUBIIECS IPUPOJIBI PBIHKA, KOTOPBIi OBICTPO aIanTHPOBANICS K HOBBIM METO-
I1aM Toprosid. Bo BceM 0OBMHMIIM caMy TEXHOJIOTHIO M OTOPOCWII ee, He 3a-
TyMaBILMCh O HETIPaBUJIHOM TIOZIXO/€ K ee TIpuMeHeHu10. Iis onydeHus yc-
TMEIIHBIX Pe3yJIbTaToOB ObLT HEOOXOAMM OoJiee OCMBICICHHBII 1 M30IIPEHHbII
IIOAXOA.

BoJBIIMHCTBO MOMBITOK pa3paboTaTh MPOrHOCTUYECKNE MOJEIN Ha OCHO-
BE HEHPOHHBIX CETel, MPOCThIe WM YCIOXHEHHBIE, ObUTM CKOHIIEHTPUPOBa-
HbI Ha OTIEIbHBIX phiHKaX. [1poGiiemMa ¢ OTaebHBIMU PhIHKAMK COCTOUT B TOM,
YTO KOJIMYECTBO TOUEK MAHHBIX TSI O0yYeHUsI CETH BeCbMa OrpaHUYeHO U Be-
JIeT K TIepeonTUMH3ALIMU, YTO, OCOOEHHO B COYETAHUY C HE CIIUILIKOM XOPOIIO
TIOATOTOBJIEHHBIMH TAaHHBIMHU, BeJET K MpPOBaly MpU Toprosie. B oToit riase
HeNpOHHBIE ceTH OyayT o0yyaThCsl Ha OCHOBE 111010 NMopTdesnst LeHHBIX Oy-
Mar, BaTOT U (bIOYEPCOB, YTO TIO3BOJIMT MCIIOIb30BATH ISl U30eXKaHUsI TIO/-
TOHKU JIECSITKY THICSIY TOYEK JAHHBIX — TPUIMYHOE KOJTMYECTBO YISl MaJleHb-
KOW WM cpeqHelt HelipoHHOM ceTr. Bo3MoKHO, TaKM 00pa3oM ymacTcs 3ac-
TaBUTh pabOTaTh JOCTATOUYHO MPSIMOJMHEHDBIN AITOPUTM TPOTHO3UPOBAHUS
pbiHKa. DaKTHYEeCKH, TaKasi CeTb CMOXET CIIYXUTh YHUBEPCATbHBIM MTPOTHOC-
TUYECKUM CPEICTBOM, T.€. Ioc/e 00y4YeHMsT Ha LIeJIOM MopTdesie oHa CMOXeT
TIPOTHO3MPOBATH B OTIETBHOCTH KaXIblil 3 PHIHKOB.

NPOrHO3UPOBAHMUE C NMOMOLLIbIO HEMPOHHbIX CETEN

HeiipoHHsie ceTy OymyT pa3pabaTbiBaThCsI € LeJbIo porHo3upoBanust: (1) Kyma
yiiieT pbIHOK B Onvkaiiiem Oymyiiem u (2) Oynmer JiM 3aBTpaIlIHsIs 1IeHa OT-
KPBITHSI TIPEACTABIATh COOOM TOUYKY pa3BopoTa. [lisi TiepBoro ciydas Oymer
COOPYXaThCsl CeTh, MPOTHO3UPYIOLIAs 0OpallleHHbIII BO BPEMEHHM CTOXacTH-
YeCKUI OCLIIIATOP, a UMEHHO obpallieHHbI MemieHHbIii %K. 910, B 0611IEM,
CTAaHIAPTHBINA OCIIMJLIATOP, HO PACCUMTHIBAEMBIil ¢ OOPaTHBIM OTCUETOM Bpe-
MeHHM. Takoil OCIMIIIATOP OTpakaeT TeKYIlee MOJOXEHNE LIEHbI 3aKPBITHS TT0
OTHOILICHMIO K HECKOJIbKMM TOCIIEAyIOIMM THAM. HecoMHeHHoO, mpencKasa-
HHE 3HAUYeHMsI TAKOTO MHIMKATOpa ObLTO ObI MOJIE3HO IS Tpeiiiepa: 3Hasl, 4To
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CETOIHSILIHSS LeHa 3aKPbITUS U, BEPOSITHO, 3aBTPALLHSIS LIeHa 3aKPbITHS Jie-
KaT BHU3Y 1IEHOBOTO IMara30Ha HECKOJIBKUX CAEIYIOLMX JHEH, MOXHO Npeji-
oJiarath, YT0 3TO XOPOILasi CUTYaLust Il TOKYNKU, U HA00OPOT, €CIIM Cerof-
HSLUHSS 1IeHa OTKPBITUS JIEXUT BOJIM3UM MakCUMyMa Oivkaidiuero OymyLiero,
BpeMsi OPa3MbICIUTh O MpojJaxe. Bo BTopom cityyae npenctaBuM MOAeIUpo-
BaHUE CUTYaLlMM C 3aBTPALLIHMM OTKPHITMEM — OYIET JIM 3Ta LieHa MaKCUMYy-
MOM Wi MuHUMYMoM? [List pelieHust 3TOi 3amauu OyayT oOydeHbI ABE Hei-
POHHBIE CETU: OJHA HA ONpeeeHNe MUHAMYMa B 3aBTPALLHEN LIEHE OTKPBI-
THSI, Ipyrasi Ha onpeaeseHne MakcuMyma. Bo3aMoXXHOCTb npecka3aTb MakCcu-
MYM WM MUHMMYM Ha 3aBTpPaLUHE LleHe OTKPBITUS TAaKXKe MOJIE3HO VIS TPeil-
niepa, Pellalollero, BXOAUTh JIU B PIHOK U KaKYI0 MO3ULUI0 3aHUMATh — JUTMH-
HYIO WM KOPOTKY10. Llenbio aToro uccnenoBaHus OyaeT Noay4eHUe TaKUX Ipo-
THO30B B OTHOLIEHUH JIIOOOTO PhIHKA, II€ UCHOJIb3YeTCS MOIEIb.

BXOI5 HA OCHOBE HEJPOHHOM CETU

Mpb1 GyzieM 00yyaTh TpY HEipOHHbIE CETH, AAIOLIME TPU MOJEN BXoza. [IBe u3
HUX OyIyT HACTPOEHBI Ha MOUCK TOYEK Pa3BOPOTa:- OHA OyleT OmpenessiTh
MUHUMYMBI, Ipyrasi — MakCUMyMbl. Eciii Mozesib, onpenensionias MUHUMYM,
MOKaXeT, YTO BEPOSITHOCTh MMHUMYMa Ha 3aBTpALLIHEii LIeHe OTKPBITUS BbILlIE
HEKOTOpOTo 1opora, To OyIeT OTaaH NMpuKa3 Ha MoKynKy. Eciu Monenb, ornpe-
NEJISIoIAsi MAKCUMYM, TOKAXEeT, YTO BEPOSTHOCTb MaKCMMyMa Ha 3aBTpall-
Hell LieHe OTKPBITHS BbILLIE HEKOTOPOTO JIPYroro mopora, To OyaeT OTAaH MpH-
Ka3 Ha nponaxy. Hu onHa u3 stux mMozeseit He OyneT oTaaBaTh pUKa3bl IpU
KaKMX-T100 APYTHMX YCIOBUSIX. TakuMm 00pa3oM, CTpaTervs mpocra U OCHOBa-
Ha TOJIbKO Ha MpecKa3aHHbIX MUHMMYMax U Makcumymax. Ecim BeposTHOCTh
onpezieJeHUs] MAKCUMYMOB 1 MUHMMYMOB OYJIET BbILLE CIIy4aifHOM, TO TOPTOB-
Jist Oynet npubbUibHOU. CucteMa 0OHapYXeHUs He HOJDKHA OBbITh MACATbHOM,
MyCTh BEPOSITHOCTb MPaBUJIBHOTO CUTHana Oyner Boiie 50% — 3Toro Oymet
JIOCTaTOYHO, YTOOBI MPEOOJETh TPAH3AKLIMOHHBIE 3aTPaThl.

Jlns Mozenu, ucnosnb3yioleit oopaleHHbI BO BpeMeHU MeuteHHbI %K,
OyIeT UCIoJb30BaThesl NONoOHas cTpaTerys. Ecau mporHos nokaselBaeT, 4To
oOpallleHHbI BO BpeMeHn MemieHHblin %K nMeeT BEpOSITHOCTb ObITh HUXE
YCTAHOBJIEHHOTO Topora, OyleT OTIaH MpPUKa3 Ha MOKYIKY; 3TO 3HAYMT, YTO
PBIHOK HaXOAWUTCsl BOJIM3M MUHMMYMa HEKOTOPOTo Oyayliero LEHOBOIO qua-
Ta30Ha ¥ MOXHO OBICTPO TOJTYYUTh MTPUOBLIb. TakuM e 00pa3oM, eciiv Ipo-
THO3MpYyeMoe 3HauYeHKe obpaleHHoro MeaieHHoro %K BICOKO U MpeBbIla-
€T HEKOTOPBII BEPXHUIi Mopor, OyIeT OTAaH MpHKa3 Ha MPOJAXY.

OTH BXOZIBI, KaK M MHOTHE JIPYTHE, PACCMOTPEHHBIE B IIPEABLIYIINX [71aBaX,
SIBJISIIOTCS] IPOTHOCTMYECKMMM — OHU TMPENCKAa3bIBAIOT PHIHOK, a HE CIEAYIOT
3a HUM. OHHU NOIXOIAT ULl TOPTOBIM MPOTHB TPEH/IA M IPY TOYHOM NpeAcKa3a-
HUM MOTYT PE3KO CHU3UTb IPOCKAIb3bIBAHUE, 00ECTIEYUTb CBOEBPEMEHHOE BbI-
MOJIHEHUE MTPUKA30B, MOCKOJIbKY Tpeiaep OyIeT mokymnarb. KOIIa Apyrue rnpo-
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IaloT, ¥ HA060pOT. Xopoliiasi MporHocTuueckast Mojesib — Casitoit ['paanb Top-
TOBJIM, KOTOPBIii Ia€T BO3MOXHOCTb MPOAABATh BOJIM3M MaKCUMyMa U OKYINaTh
BOIM3M MMHUMYMa. OJHAKO MPKU HETOYHOI paboTe Bce MPEUMYLIECTBA Mpo-
THOCTUYECKOU MoJie/iu OyIyT MepeBelleHbl PACX0JaMU Ha HeyIauHble CIEIKU.

MOAEJIb HA OBPALLEHHOM BO BPEMEHW MEAOJIEHHOM %K

IMepBblii war B pa3paboTKe HEHPOHHOI CETU C MPOTHOCTUYECKUMU (HDYHKLIMS-
MU — 3TO MOATOTOBKA ofyuaroueo Habopa ¢akmos, T.e. BHIOOPKU JaHHbIX,
cofepxalleil mpuMepbl 11k 00y4eHHUsT CeTH, a TakXke [UTSl OLEHKU HEKOTOPBIX
CTaTUCTUYECKMX MoKa3areseil. B naHHOM ciyyae HaGop GhakToB reHepupyeT-
Cs1 Ha OCHOBE JAaHHBIX U3 NIPE/IEIOB BHIOOPKH IO BCEM PbIHKAM B COCTaBe IMOPT-
esst: TakuM o6pazom, Habop dakToB OyneT BeauK — 88 092 TOUKM JaHHBIX.
OT10T HabOP TEHEPUPYETCSI TOJIBKO JUIsl O0YYEHUsI, HO He [UIsl TECTUPOBAHUS 110
MPUYMHAM, KOTOpbIe OyayT MOSICHEHBI JaJee.

Jlnst nonyyeHust Habopa GakToB MO/ JaHHYIO MOJEb CIIEpBa CJIeoyeT Mpo-
M3BECTH PacyeThl LIEJEBOrO MoKa3aTesisi — oOpallleHHOro BO BpeMeHu Men-
nenHoro %K. Kaxmplii hakr 3aTeM 3anucbiBaeTcs B (aiisl mpu Mpoxojie Yepes
BCE TOYKH JaHHBIX VTSI BCEX PHIHKOB B coctaBe moptdess. s Kaknoro Top-
TOBOTO JIHSI TIpOLieCC CO3AaHus akTa HAuYMHAETCsl C pacyeTa BXOJHBIX Tepe-
MEHHBIX. DTO [e1aeTCsl MyTeM pacyeTa pa3HOCTU MEXIY Mapoy LIEH U JeJIeHU-
€M pesyJbTaTta Ha KBaApaTHBI KOPeHb KOJMYECTBA AHEH, JeXaluxX MexXmy
9TUMU IBYMsI LieHaMu. KBaapaTuuHasi MOMpaBKa UCIOb3YeTCs, TOCKOJIbKY B
CJIy4aiiHOM PhIHKE CTAHAAPTHOE OTKJIOHEHHE MEXIY ABYMS THSIMU TIPUMEPHO
MPOMNOPLUOHAILHO KBaJPaTHOMY KOPHIO OT KOJIMYECTBA THEW MEXIy HUMU.
Ora momnpaska clieaeT BKIax KakI0i pasHULBI LieH B (DaKkT MPpUMEpPHO paB-
HbIM. B 3TOM 3KCcnepuMmeHTe B Kaxaom (akrte comepxurcst 18 nusmMeHeHUi
LIEHBI, PACCYMTAHHBIX C KBAIPAaTUYHOM MOIMpaBKoil. DTu 18 3HaueHuit OyayT
CJIyXHWTb KaK 18 BXOIOB HEMPOHHOM CETH MOCJIe AOMOMHUTEIbHON 06pabOTKH.

IMapsl LeH (MCTONTBb30BaHHbBIE NP pacyeTe M3MEHEeHUiT) BHIOMpPAIOTCS C
BO3PACTAIOIIMM PACCTOSTHMEM MEXIY LIEHAMH, T.e. YeM JaJibllie BO BPEMEHHU,
TeM PacCTOSIHUE MEXIy TOUKaMU HaHHBIX Oojblie. [lepBble HECKOJIBKO Map
nepes TeKyLIMM THEM GepyTCsi C paCCTOSIHUEM B OIIMH JCHb, T.€. LIEHA MPe/bl-
JIYLLIETO THST BBIYUTAETCS] U3 1IEHBI TEKyLero U T.10. [lociie HeCKOIbKUX TaKuX
nap Liar u3MeHsieTcs 10 2 iHei, 3aTeM 10 4, 8 u T.1. TouHast paccTaHOBKA BKITIO-
YyeHa B KOJI IPOrpaMMbl B BUjie TaOMULIb. CMBICI 3TOTO COCTOUT B MOJTYyYeHUN
MaKCHMAaJIbHO TOUYHOU MHGbOPMAaLIMK O HOBEHIINX npolieccax. YeM najbliie BO
BPEMEHU OT TEKYILETO IHSI HAXOISTCS JaHHbIE, TeM 0OJIblie BEPOSITHOCTh TOTO,
YTO TOJIBKO IOJITOBPEMEHHbBIE MTPOLIECChI OYIYT MMETh 3HAUEHUE, CJIeN0BaTE b~
HO, MOXHO 000MTHCh MEHBIIMM pa3peleHueM. Takast BBIOOpKa AHEl ToKHa
obecreunBaTh 10CTATOYHOE pa3pelieHue Iisi PerucTpaluy LUKJIOB U APYIUX
siBJIeHU# ¢ miepronoM ot 1 —2 1o 50 nHeit u Gonee. Takoit Moxxos MPUHST B
COOTBETCTBMM C pekoMeHaauueir Mapka JIxxypuka (jurikres.com).

17-5441
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Co6paB st Oynyiero dakra 18 CKOppeKTUPOBAaHHBIX KBaZPaTHBIM KOP-
HEM pa3HOCTeil JUIsT BXOIOB, MbI MCIOJIb3yeM IpoLieypy HopMaiu3auuu. Lle-
JIBIO HOpMAJTU3AIIN Y SIBJIsIeTCS ynaseHrne nH(opMalinm, 3aI10KeHHOM B aMIUIN-
Tyne, Npu coxpaHeHuu dhopMbl BoiHbL. [Ipu obpaliieHuu ¢ 18 nepeMeHHbIMU
BXOJIa KaK ¢ BEKTOPOM, HOPMaJIM3alIUsI COCTONT B MacIITAOMPOBAHMH BEKTOPA
B €IMHULIBI pAuHEL PacyeThl BKIIIOYAlOT BO3BEIEHUE KaXIO0ro 2J1eMEHTa BEeK-
TOpa B KBajIpar, CJIOXeHNe KBaApaToB, BEIMMCICHUE KBaIPAaTHOTO KOPHS 1 3a-
TeM JIeJIeHUe KaK[oro 3JIeMeHTa Ha MoJIydeHHoe yucio. Tak Mmosiydaiorcst re-
peMeHHBbIe BXOna Ul HEMPOHHOM ceTn — (pakTHUUeCKH, mporpaMma HepoH-
HOWi CETU B JAJIbHEIIIEM ellle pa3 OyleT MacIITaOMPOBaTh 3TU BXOAbI, IPUBO-
11 X 3HAUYEHMSI K YPOBHSIM, TOTTyCTUMBIM UTSI BXOAHBIX HEMPOHOB.

s kaxkaoro ¢dakra LeJiblo (T.e. 3aBUCUMOM MIEPEeMEHHOM perpeccum) siB-
JISIETCSI TIOTTPOCTY 3HaUYeHUe 0OparileHHOTo BO BpeMeHN MemienHoro %K. Bxoz-
Hble MepeMeHHbIe U LeJb sl Kaxaoro dakra Beigaiotcs B nmpoctoM ASCII-
dopmare B BuIe daiina, KOTOPBIII MOXET aHAJIM3UPOBATHCS KaueCTBEHHBIM
MaKeTOM JUIsl pa3pabOTKU HEMPOHHBIX CETei.

[MoydeHHbIIT HaOOP (HaKTOB UCTIONB3YETCS UTST OOYYEHUS CEeTU TTPOTHO3M-
pOBaHUIO OOpallleHHOro Bo BpeMeHU MemieHHoro %K, T.e. OTHOCUTEIbHOTO
TIOJIOKEHUSI CETOMHSIIIHEH LEeHBI 3aKPBITHS U, MTPEIIONIOXUTETBHO, 3aBTpalll-
Hell LleHbl OTKPBITUSI MO OTHOLUEHUIO K AMarna3oHy LeH 3a MocJeaylolne
10 nHe#t {oOpaieHHbI Bo BpeMeHn MemieHHblii %K ¢ meprogom 10 gHeir).

Crenyiomuii mar pa3paboTKi HepOHHOTO MPOTHOCTUYECKOTO YCTPOii-
CTBa — peasibHasl TPEHUPOBKA HECKOJIBKMX CeTeil Ha MOJydeHHOM Habope
daxToB. OOYyaloT cepuio HEMPOHHBIX CETEil pa3IMYHOrO pa3Mepa, MpUYEM
MeToJl 0TOOpa Hanbosee XOPOLIo 00YYeHHOI U YCTPOEHHOI CeTH HEe COCTOUT,
KaK MOXHO GbUIO GBI IOIyMaTh, B IpoBepKe ee 3(D(MEeKTUBHOCTH HA JAaHHBIX
BHeE IpeJiesioB BeIOOpKU. BmecTo aToro nposoautcst Koppekuust Koahduun-
€HTOB KOppeJssIiK (TIoKasaTeseil TpOrHOCTUYECKUX CIOCOOHOCTEH KaxkKIoit
cetn), MpuyeM K03 GULIMEHT KOPPEKLIUU 3aBUCUT OT pa3Mepa BbIOOPKU IaH-
HBIX M KOJIMUECTBA ITapaMeTpoB (CBsI3eil MeX1y HelipoHaMu) B MCCIIeLyeMoit
cetu. ITpu 3TOM HMCMONB3YeTCst TO Xe ypaBHEHUE, YTO U NIPU KOPPEKLIMK MHO-
JKECTBEHHBIX KOPPEJISILUiA, MOMy4aeMbIX ITPU MHOTOBapMaHTHOI perpeccun
(cM. IaBy O CTaTUCTUKE M ONTUMU3aLuK). YeM OoJiblile U CI0XHEe CeTh, TeM
cuibHee OyIyT CKOPPeKTUPOBaHbI (B MEHBIIYIO CTOPOHY) KO3(MDGhULIMEHTHI
KOppeJsiLiU. DTOT MOAXO MOMOTraeT OLEHUTh CTeNeHb U3IUILIHENH MOATOHKI
CUCTEMBI TIOJI UCXOJIHBIe TaHHBIe. YTOOBI GoJblIIasi CeTh MPEeB30IIa MaleHb-
Kyl0, OHa JOJIKHA JaBaTh 3HAYUTEJIBHO OOJBbIINI KO3(DGDULIMEHT KOPPEIsILIuu.
OTOT METOJ MO3BOJISIET BEIOMPATB JIy4Illne ceTU 0e3 OObIMHOro o6parieHust K
JIaHHBIM BHE IpeaesioB BBIOOPKU. Bce cetu mpoxomst nosHoe oOydyeHue, T.e.
He JieJlaeTCsI MOTTBITOK CKOMIIEHCUPOBATh CHIKEHUE CTeTIeHe it CBOGO/IBI MEHb-
UM O0yYeHUEM CETH.

Hawnyuiime cett, 0oToGpaHHbBIE HA OCHOBE CKOPPEKTHMPOBAHHBIX KOppe-
JIALMIA, 3aTeM TECTUPYIOTCS C HACTOAIIENH MOIEbIO BXOIA, CTaHAapTU30BaH-
HBIM BBIXOJIOM Ha BCEX PbIHKAX KaK B Mpefiesiax, TaK U BHE MPe/ieIoB BEIOOPKU.
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Kak 6bu10 cKazaHoO BBILIIe, U3THUIITHE TOJAOTHAHHBIE CETH JOJDKHBI MIMETh OYeHb
HM3KKE 3HAYCHUSI KOPPEJISILIMK TTOCIIe TIPOBEICHHsI ee KoppeKLuu. Bosbiioe
KonyecTBo (hakToB B Habope (88 092) m0KHO MOMOYb M30€XaTh BPEIHOTO
BJIMSTHUS TIOJTOHKY JUTSI CETell yMEPEeHHOTO pa3mepa.

Kopn mopenu oGpaweHHoro MepneHHoro %K

static void prepareNeurallnputs (float *Var, floa* +cis, int co)

// Tlpeobpa3zoBaHye MCXOIHHX LEH 3aKDHTUS

// BO BXomHY®L MHOOpMALMIO NJISI HEVPOHHOM CEeTH.

// var - BuBOH: MaccuB [1..18] nepeMeHHEX O/ HelpoceTn
// cls - BBOH: Maccue [1..] LEH 3aKpHTus

// cb - BBOI: WHOEKC TEeKymero mHs

static pbars[] = { 0, 0,1,2,3,4,5,6,8,10,12,16,2¢, 24,332,734
40,48,64,961] ;

static float pfac[19], amp;

static int notfirstpass, k;

// vmyimanusupyem Tabmily ¢akTopa KOPPeKTUPOBKWM pasHy

if (notfirstpass == FALSE) (
for(k = 1; k <= 18; k++)
pfac[k] 1.0 / sqrt {pbars[k+1] - pbars[k]);

notfirstpass = TRUE
1

// cuMTaeM OTKOPPEKTVPOBAHHHE LIEHOBHE DABHUIE Y KBAIDATH aMIATYIH

amp = 0.0;
for (k = 1; k <= 18; k++) (
var[k] = pfac(k] *

<cls[cb - pbars(k]] - cls (cb - pbars(k+1]]);
amp += var [k] * var [k] ; . '
1

// HOPMMpOBaHME BEKTOpa LIEHOBHX Da3HMI K eOMHMIIE aMIUIATYHH
amp = 1.0 / sqrt(amp);
for(k = 1; k <= 18; k++)

var [k] amp * var (K] ;

atatic wold Model (Zloat *parms, float *dk, “loes dopn, Sloab *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,
TRDSIM &t s, float *eqcls) |

BHITONHABT NPOCTY® TOPT@BYW MOREN: HA HEMpoceTsix, OHa
// TODPTYyeT C mnoMowpl MpencKasamus ofpaTHOro MemmeHHoro %K.

// File = y112modCl.c
parms -- Habop [1. .MAXPRM] mapameTpos
/) dc - mabop [1..nb] maT B dopmaTe FTMMIT|
// opn -- Habop [1..nb] IEH OTKPHTUS
// hi -- Habop [1.-nb] MaKCUMaNBHBX LeH
1o -- Habop [1..Mb] MMHMMANBHEX LEeH
cls -- Habop ([l..mb] 1EH 3aKPHTHS
/ vol - Habop [1.-nb] 3HauYeHMN obnbeMa
/o - Habop [l..nD] 3HAYEeHW OTKPHTOI'O MHTEpeca
7 dlrv - mabop [1..1b] cpemHMX H[ONIAPOBON BOJNATWIBHOCTHA
nb -- xommueCTl so gHer B Habope MaHHHX
Al — COECNA HA KRACS TOPTCHOMD ClmyanToba
/

; egcls  -- mabop [1..nb] ypoBHe# xamuTana TP 3aKPHTHX MO3MLIFAR
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//0obBsBIIsIEM JIOKaJIbHEE I1epeMeHHHe

static ink ro, cb, booakbracts, maxheld, ordertype:r
static int mode, signal, factcount, k, netnum;
static FILE *fil;

static NEURALNET *nnet; static char netname [20];
static float thresh, netout, wvar [19];

static float mmstp, ptlim, stpprice, mprice, tmp;
static float exitatr[MAXBAR+1], revstoch[MAXBAR+1] ;

// KomMpyeM IapaMeTph B JIOKaJbHHE II€PEeMEHHHe [Jsi yIOobHoro obpamenns:

thresh = parms[1]; // TIOPOT BEIXOOHEIX 3HAYEHMIM IJIST CeTn

netnum = parms[2]; // uncio HewMpoceTn

mode = parms[6]; // obyuenme (pexwM=1) wm TecT (pexm=2)
ordertype = parms([9];// Tun BXOOHOTO IpUKasa

maxhold = 10; // TepUON MAaKCUMATBHOTO yIepKaHus MO3UII
ptlim =4 ; // uenepasi NMPMOENE B eOMHMIAX BOJATUIBHOCTH
mmstp = 1; // 3amMTHasi OCTaHOBKa B eIMHMLAX BOJATWUIBHOCTU

//BHIIONHSEM BEMMCTEHUS] TI0 BCEMy OGBEMy NAHHEX C MOMOIGI BEKTODHEX MPOLIELYD

AvgTrueRangeS (exitatr,hi,lo,cls,50,nb); // CpemHwil MICTVHHEI AMANa30H IS
// BBIXOZA

RevStochOsc (revstoch,hi,lo,cls,2,10,nb) ; // obpaTreil MemIeHHsT %K

// TOTOBMM HaBOP QAKTOB IS OBYYEHMS HEPOCeTH
if (mode == 1) { // DpexuM MNOATOTOBKK
// daxTos (p6=1)

// OTKpBHBaeM BHXOIHOM Gaiy mu 3ammceBaeM N-TRAIN B daiin
// 3aronoBok mnepen 06paboTKOM MEPBOTO DHHKAa

if (stremp(ts.symbol (), “SP") ==0) [
fil = fopen(“yl5fac0l.dat”, "wt");
fprintf(£il, “%d\n%d\n”, (int)18, (int)l);
factcount = 0;

// samMchHBaeM NEACTBATENbHHE GaKTH B dailt
// menaeMm nijsi KaxgoTO DHHKa B Hoprderne
for(cb = 1; cb <= nb; cb++) {

if(dt[cb] < IS_DATE) continue; // repwon aHammza

if (dt [cb+10] > OOS_DATE) break; // uCHODYDYeM HAHHHE BHE HDEenoB
// BHOOPKN

fprintf (£il, ”%6d4”, ++factcount); // HOMep dakTa

PrepareNeuralInputs (var, cls, cb) ;
for(k = 1; k <= 18; k++)

fprintf (£i1, *“%7.3£”, var[k]); // BXOHHEIE 3HAYEHNMS

fprintf (£11, “%7.3f\n",revstoch(cb]); // mens
if ((cb & 1000) == 1)
printf (“CB = &d\n", cb) ; // wmbopMamss o mporpecce

// BakKpeBaeM BEXONHOM Oain M BHXOOMM IIOCJe OBpaboTKM MOCIeOHEerO DHHKa

if (stremo(ts.symbol (), “LB") == 0) (
fclose(fil);
exit (0);

]

// mMomenmpyeM TOPTOHAm &O: OBY4YeHHO HeAPOCEeTED
if(mode ==2) [ // gewst: Toprosoro cuMynsTopa (p6=2)

// B3arpyxaem obydeHHY® ceTb nepen o6paboTKOi NEepBOTO PHHKa
if (stremp(ts.symbol(), "SP") == 0) {

sprintf (netname, “/nets/nn%d.net”, netnum) ;

nnet = ntlload{netname);

rnABA ‘11 HEAPOHHBIE CET!

iE{nner -- NOLLY neesror (ntlevrm(ntlerrc()));

// TpoxomuM Hepes IHM, HUTOOH CMOIEIMPOBATL DPEANbHYK TOPTOBIID
for(cb = 1; cb <= nb; cb++) {

// He OTKpHBaeM IIO3MLMA IO Havasa [Iepuoja BHOOPKM
// ... TO ¥e camoe, uTO ycTaHoBka MaxBarsBack s TradeStation
if(dt[cb] < IS_DATE) { egcls[cb] = 0.0; continue; )

// BHIIONHSEM OKMMALIME TPUKA3H ¥ COXPAHSEM 3HaYeHus KallaTama
rc = ts.update(opn[cb] , hi [cb] , lo[cb] , cls [cb] , cb) ;

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

eqcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// cumTaeM KOIMHYECTBO KOHTPAKTOB MIJIS IO3MULIMM

// ... ME XOTMM TOPrOBaTH SKBUBAJEHTOM [O/UIAPOBOJ BOIATWILHOCTH
// ... 2 HOBHX KOHTpPakKTOB Ha S&P-500 or 12/31/98

ncontracts = RoundTolnteger (5673.0 / dlrv(cb]);

if (ncontracts < 1) ncontracts = 1;

// m3bBeraeM yCTaHABIMBATE NPUKA3H HA OHM C OTPAHMYEHHOR TOPTOBIEN
if (hi[cb+1] lol[cb+l]) continue;

// TeHepMpyeM BXOJHHE CUTHAJB, LEHs CTOM- M JIMUTHHX [DUKA30B,
// ucrnone3ysi OBy4YeHHYL HeNpoceThb
signal=0;
PrepareNeurallnputs (var, cls, cb) ;
ntlset_inputv(nnet, &var[l]);
ntlfire (nnet); // 3amlyckaeM ceTb
netout = ntlget_output(nnet, 0); // TonydaeM BHIXOJHBE NaHHHEE
if (netout > thresh) signal = - // curHaN Ha Nponaxy
if (netout < (100 - thresh))

signal = 1; // curHam Ha IOKYIIKY
limprice = 0.5 * (hif{cb] + lolcb]l);
stpprice - cls[cb] + 0.5 * signal * exitatr[cb):;

// BXOmMM B CHENKY, WCIONB3ys ONPENeNeHHH/ Tl TpuKasa
if (ts.position() <= 0 && signal 1) {
switch(ordertype) [ // BbbupaeM HyXHb By [DVKE3a
case 1! bs.buyopen(‘lT, woontracts); 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) { // BuOupaeM HyXHbII BUL [PUKa3a
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");

// CHMMYyJSTOD MCIIONB3YeT CTaHNapTHYD CTPATEerMo BBXOMA
tmp = exitatr [cb] ;
ts.stdexitels (X', ptlim*tmp, mmstp*tmp, maxhold);

1 // obpabarThBaeM ClenyoOuui LEeHb

// BeIpyXaeM oOydyeHHyL CeThb Iocje ob6paboTKy INOCHeJHEro pHHKa
if (stremp (ts.symbol (), “LB") == 0) ntldisp(nnet);

// TpuHMMaeM BXONHHE IapaMeTpPE CeTH
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Kon Bkmovaer aBe GyHKLIMU — 0ObIYHYIO byHKIMIO Model, peanusyio-
1ast TOProByl0 MOJE/b, U MPOLEAYPY IMOArOTOBKY BXOJOB HEMPOHHOM ceTh
PrepareNeurallnputs. Tlpouenypa, KOoTopasi TOATOTaBIMBacT BXOAbI, TPEOyeT
U1 pabOThl MHIEKCA TEKYLIETo HsI (¢b) U cepuu LieH 3aKpbITUsl (cIs).

Oyukuus PrepareNeurallnputs Tpy HaIMYUU MHAEKCA TEKYILIETO THA U
CepuU LEH 3aKPBITUSI PACCUMTBIBAET [UISl JAHHOTO (haKTa BCE BXObI, HEOOXO-
IMMBIe HEMIPOHHOI ceTu. B cricke mapameTppbars yka3eiBaeT Ha OTHOCUTEITb-
HBI 10 CPAaBHEHMIO C TEKYIINM (MIPUPABHEHHBIM K HYJII0) HOMEP JTHSI U3 MPO-
LIUTBIX TaHHBIX, MCITOJIb3YyeMbIi JUTSI BBIYMCIICHNS BBILLICOITMCAHHBIX Pa3HOCTEM
ueH. [lepBblil 610K Kozia nocjie 0ObsIBICHUsI IEPEMEHHBIX 3aIlyCKaeT TaOIULLy
GakTOpoB MOACTPOMKHM 11eH. Tabmuiia 3amyckaeTcst Ha IepBoM Mpoxozie hyH-
KIUU U CONEPKUT KBAIpaTHbIC KOPHM KOJUYECTBA THEW MEXIy KaXaou u3
Trap LieH, UCTIONb3YyeMBIX TSI pacueTa padHocTeit. Creayommii 670K Koaa pac-
CUYUTBHIBAET CKOPPEKTUPOBAHHbBIE PA3HOCTH, a TAKXKE CYMMBbI X KBaIpaTOB, T.C.
KBaIpaT aMIUTUTYIbl WK JUTMHY PE3yIbTUPYIOIIETO BEKTOpa.

Kon, peanusyoliiuii TOproByto MOJIe/b, OCHOBaH Ha HALIUX OOBIMHBIX TPUH-
uunax. [locie oObsIBICHNS TEPEMEHHBIX PSIZ TApaMeTPOB KOMTMPYETCS B JIO-
KaJIbHbIE TTEPEMEHHBIE TSI POCTOTHI CChUIOK. 3aTeéM PACCUUTHIBAIOTCS CPell-
HMI1 UICTUHHBIN MHTEPBAJ, UCTIOIb3YEeMBbIil VI CTAHIAPTHOTO BBIXOIA, 1 00pa-
LIEeHHBIA Bo BpeMeHU Memiennbiit %K ¢ nepuonom 10 nHeid.

OnvH U3 IapaMeTpoB (mode) BHIOMpPAET pexkuM paboThl kona. Mode = 1
3aIlyCcKaeT KOJI VIS TOATrOTOBKU (hakTa; (haitn OTKpbIBAETCs, 3ar0JIOBOK (COCTO-
SIIIMI U3 uKcia BXonoB — 18 u uncina ueneid — 1) 3anuceiBaeTcsi, U cdyeT ak-
TOB HAYMHAETCS C HYJISI. DTO MTPOU3BOAMTCS TOJIBKO MPU OTKPHITUU ITEPBOTO U3
PBIHKOB B cocTaBe nopTdens. Paiin octaeTcsi OTKPBITHIM BCe BPeMsI TaIbHE-
et 06paboTKU, BIUIOTh A0 KOHIIA 00pabOTKHU MOCAEIHEro CUMMBOJIa B MOPT-
dene. IMocne 3aronoBka B aiin 3anmucbiBaloTes ¢hakThl. Bee maHHbIe 10 Hava-
Jla Tieprojia BBIOOPKU U TIOC/Ie OKOHYAHUSI TIeprojia BHE BHIOOPKU UTHOPUPY-
forcsi. Mlcronb3yloTest TONIbKO TaHHbIE B Mpeaeiax Beloopku. Kaxmwlit daxr,
3aIMCaHHBIN B (hailyi, cocTouT U3 HoMepa (dakTa, 18 mepeMeHHbIX BXOIOB, pac-
CYUTAHHBIX TIpoLieaypoit PrepareNeurallnputs, v 1ienu (3HaYeHUs1 oOpallieH-
Horo Bo BpeMeHu MemienHoro %K). TTonb3oBarento coobinaercst nHboOpMa-
LIMSI O TIPOJBMKEHUH pabOTHI.

Ecnu mode BbiGUpaeTcst paBHBIM 2, TO HEIPOHHAsI CETh, 00yYEHHast Ha BbI-
meoncaHHoM daiisie ¢ (hakTaMu, UCTIONb3yeTCsI [T TeHePalliy TOPTOBBIX BXO-
11oB. TTepBbIii OI0K KO/Ia OTKPBIBAET U 3arpyXaeT HYKHYIO CETh 10 HaJaa pac-
YETOB 10 ITePBOMY PBIHKY. [Tociie BBITIOTHEHMSI CTaHIAPTHBIX (YHKINIE OOHOB-
JICHUsI CUMYASITOPA, pacyeTa KOJIMYeCTBa KOHTPAKTOB, U30eXaHUsI JHE ¢ oc-
TAHOBJICHHOU TOPTOBJIEW M T.II. 3aITyCKaeTcsl OJIOK, TeHEPUPYIOLIUN CUTHATBI
Bxoza u Bbixoma. DyHkimst Prepare Neurallnputs BbI3bIBaeTCs TSl TIOTyIEHUS
BXOIHBIX TAHHBIX, COOTBETCTBYIOLIUX TeKyIIeMy THIO. CeTb 0OpabaTbiBaeT 3TH
MAHHBIE, U HA OCHOBAHMM €€ BbIXO/Ia TeHEPUPYIOTCSI CUTHAJIBI HA BXOJI B PBIHOK.

[NpaBuia reHepalliy CUTHAJIOB TAKOBBI: €CJIM Ha BBIXOJIE HEMPOHHOI ceTh
3HAYEHME MPEBBILIAET MOPOT fhresh, TO MOJAETCS CUTHAJ HA TPOAAXKY — CETh
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MpeacKa3blBaeT BHICOKOE 3HaUeHUE OOPAlLeHHOro BO BpeMeHM MeIeHHO-
ro %K, T.e. TeKyIas LieHa 3aKpbITHsI, BO3MOXHO, 0JIM3Ka K MAKCUMYMY Ha 0111~
Kaiiiree Oynyiiee. Ecim Ha BbIXoze ceTw 3HaueHUe coctaBisieT MeHee 100 —
thresh, TO nogaeTcsl CUTHAJI Ha MOKYNKy. Harnpumep, eciu thresh yctaHOBIeH
Ha ypoBHe 80, To J1t0060i1 peackasaHHbiii MemteHHblil %K 6omee 80 Oymet Bbi-
3BIBATh CUTHAJI Ha TIpOIaKy, a iioboit MemwteHHbIi %K MeHee 20 — curHan Ha
TTOKYTIKY.

Kpome Toro, BcTpoeHb! elle aBa 6710ka, obecrieyuBaloliMe otaady cood-
CTBEHHO IMPHKa3a Ha BXOI B PhIHOK M pabOTy CTAaHIApTU3MPOBAHHOTO BBIXO/A.
OTH GJIOKU MTOTOOHBI MCTIOIB30BAaHHBIM B TIPEIBIAYIINX IIaBaXx.

MeTo,qonorvm TecTupoBaHus mopgenu
Ha ocHoBe oGpawieHHoro MeaneHHoro %K

Monenb BBIMOTHSIETCSI CO 3HaYeHUeM mode = 1 Ui moxydeHust Habopa dak-
ToB. Habop dakrtoB 3arpyxkaercst B N-TRAIN — Habop 1151 pa3paboTKK Hel-
poHHbIX ceteit Scientific Consultant Services (516-696-3333), MaciuTaGupyer-
Csl U TIePeTacoOBBIBACTCSI, KaK 3TO HEOOXOAMMO MPU pa3paboTKe HeMPOHHOM
cetH. 3ateM oOydaeTcst Habop ceTeil, HaUMHas C MAJICHbKOM M KOHYasi BeCbMa
0OJIBIIOI; B OCHOBHOM 3TO TPOCThIe 3-C/IOMHBbIE ceTU. Takxke oOydaroTcs ABe
4-cnoitHble ceTu. Bee ceTn TpeHUPYIOTCS 10 MAKCUMAaIbHON KOHBEPTeHTHOC-
TU U 3aTeM <«ITOJIMPYIOTCS» VISl YIAJCHUsS] MEJIKUX OTKJIOHEHUW WU COBUIOB.
[Nporecc «mmoMMPOBKKU» 06ECIIeunBaETCsl CHUKEHUEM MHTEHCUBHOCTH 00y4Je-
HUSI 10 OYeHb HU3KOI1 U elie mpuMepHo S50 mporoHamu Iocjie 3Toro.

B ta6s. 11-1 npuBoautcd MHGOPMALUS O BCEX CETAAX, 00YJaBLINXCIAAT ITOM
Morenu, ¢ KoadduireHTaM KOppessiLiMK U APYTMMU IoKa3aTeasiMu. B tabnu-
Lile yKa3aHbl Hazeéanue Gbailla, colepXallero ceTb, pasmep — YHUCIO CIOEB U
YUCJIO HEMPOHOB B KaXXIOM U3 CJIOEB, 4UCAO c6:A3ell B CeTU, ONTUMU3UPOBAH-
HBIX TIPY 00y4yeHUM (ITOAOOHO KOIMYeCTBY KO(D@MUIIMEHTOB perpeccuu npu
MHOXECTBEHHOI perpeccuu 1 Ux CBsI3U C U3JUIIHENH MOATOHKOI 1Mo/, NCTOPH -
YecKue NaHHbIC), U Koppeasyuss — MHOXECTBEHHAasI KOPPEJISILUS BbIXOIA CeTH
C ero LeieBbIM 3HaueHueM. CKOPPeKTHPOBAaHHbIE Ha M3MILIHIO MOATOHKY MO
BXOJIHBIE TaHHbIC 3HAYCHUSI KOPPEJSIIIUU 3aHUMAIOT J[Ba CTOJIONA: B JICBOM —
KOppeKIus ucxonst u3 obyueHust Ha Habope B 40 000 Touyek AaHHBIX, B Mpa-
BoM — ucxons u3 13 000 Touek. [TocnenHue CTpOKU COACPKAT peaabHoe KOAU-
Yecmeo TOUEK JAHHBIX, a TAKXKE MX KOJMUYECTBO, npednonazaemoe Tpu pacueTe
KOPPEKIUU.

KonmuecTBo TOUek maHHBIX, MCTIOIB30BAHHOE TPU pacueTe KOPPEeKLINHU
K03(DGULIMEHTOB KOPPENSILIUY, MEHbIIE, YeM PEaTbHOE UX KOJMYECTBO B Ha-
6ope w1t oOyuenust. [IpmunHa B moBTOpsieMocTy GakToB, a UMEHHO B TOM, UTO
bakKT, OCHOBaHHbIIl Ha HEKOTOPOI TOUYKE JAHHBIX, C OOJIbLIOI BEPOSITHOCTBIO
OyzneT BecbMa Mono0eH (hakTy, OCHOBAaHHOMY Ha coceiHell Touke. M3-3a aToro
«3(hdeKTUBHOE» YMCIIO TOYEK JAHHBIX B OTHOIIEHUU CTATUCTUUYCCKU HE3aBU-
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Tatauga 1I1—F. [lokazamenru o0yuenus HeilpoHHbIX cemell 0 NPOCHO3UPOBAHUSL
obpaweHHoeo 60 epemeru Meodarennoco %K

Hassanne Paavep Yucno cessein Koppensums nolézzmw:m
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
NNS.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 0172 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
PearnbHoe 4ncno 88 092 Moppasymesanock 40 000 13 000

cuMoii nHbOopMaILK OyIeT yeTynaTh pealbHOMY. MbI UCTIOIB30BAJIU J[Ba pa3-
HBIX TIPOPEXKMBAHMS TAaHHBIX, MPEICTABIEHHBIX B ABYX crojbIax. Ilporiecc
KOPPEKIMY KOPPeJIsIuil Mogo6eH Mpolieccy KOppeKLUU BEPOSITHOCTE MHO-
JKECTBEHHBIX TECTOB MTPY ONTUMU3ALIMHN: ITPU MIPOTOHKE IMapameTpa yepes psi
3HAYEHMIl TIOJTyYeHHbIe PE3YJIbTaThl ISl COCEIHUX 3HAUYEHUI, CKOpee BCEro,
OyIyT MOAOOHBI, YTO CHMKAET 3G (HEKTUBHOE KOTMIECTBO TECTOB IO CpaBHE-
HUIO C PeaTbHBIM.

Pe3ynbTaTbl 06y4eHUs Ana mopenu oGpalleHHoro
BO BpemeHn MepneHHoro %K

Kak ciiemyet u3 tabi. 11-1, 3HaueHUs HEKOPPEKTHPOBAHHOM KOPPEJSILIUU He-
YKJIOHHO BO3pacTajiv C yBeJIMYEHUEM CETU B OTHOILLIEHUU KOJIMYECTBA CBS3EIA.
Ecau xe npoBecTy KOpPeKLNIO KOG GULIMEHTOB KOPPEIALIMU, TO 1151 3P heEK-
TUBHOM BbIGOpKHU BeJinunHO#M 13 000 Touek KapTHHA ApaMaTUYECKH MEHSIETCSI:
Haub6osiee 3 (HEeKTUBHBIMU OKa3bIBAIOTCSI Majible 3-CJIOMHBIE CeTH ¢ 6 Hepo-
HaMU B CPEIHEM CJIO€ U HAaMMEHbIlasi U3 ABYX 4-cloiiHbIX ceTeil. [Ipu Gonee
YMEPEHHOI KOPPEeKLIMHY OK1aaeMasi IPOrHOCTUYECKasi CIOCOOHOCTb OKa3anach
HauOOJIbLIEH U151 NBYX 4-CJIOMHBIX CeTe, KaK BUIHO U3 MHOXECTBEHHBIX KOP-
pesisiuMiA pe3ysbTaTta C LeJblo.
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[pu Gonee KOHCEPBATUBHOI OLIeHKe (C MeHbLIe 3ddHeKTUBHOI BEIOOP-
KOIi 1, CJIEIOBATENIbHO, C OOJIbIIIeH KOppeKIneil KoahdOUIIMEeHTOB KOPPEISIIN)
Ha OCHOBE JaHHbIX Ta0J1. 11-1 wist paGoThl B MOIE/ M ObUIO BLIOPAHO [IBE CETH —
ceTb 18-6-1 {nn2.net) ncerp 18-14-4-1 (nn8.net). OB ObUTM TPU3HAHBI JTYUILIN-
MU U3 CeTeil, CIOCOOHBIMU MOTEeHIMAIBHO 3G (GEeKTUBHO paboTaTh BHE Mpeje-
JIOB BBIOOPKHU. [IJIst TecTa MOJIE/IM BXOJa B PBIHOK IPOrpaMMa MPOTroHsIIach CO
3HaueHreM mode = 2; KaK 0ObIYHO, TECTUPOBAJIMCh BCE BXOMbI — I10 LIEHE OT-
KPBITHSI, TIO JMMUTHOMY MPUKAa3y U MO CTOI-TIPUKa3y.

MOIEIN HA OCHOBE TOYKI PA3BOPOTA

JUtst paboThl TaKUX MoeJiell TpeOyIoTCsl IBa JOMOJIHUTEIbLHBIX Habopa dak-
TOB, MAEHTUYHBIX (haKTaM It OOpaIlleHHOro Bo BpeMeHn MemtenHoro %K Bo
BceM, Kpome IiejieBoro napamerpa. Llenb repBoro Hab6opa paBHa 1, 4To 060-
3HaYaeT HUKHIOIO TOUKY pa3BopoTa (MMHUMYM), KOTIa 3aBTPAILIHSS 1IeHa OT-
KPBITHSI HUKE LIEH TPeX MPEeIbIIYIIMX U IECSTH MOCIeAyoNMX AHeit. Ecmum ato
YCJIOBME HE BBITIOJIHSIETCSI, TO 3HAaYeHMe 1ieu npupaBHuBaeTcs K 0. Llenbio
BTOPOTo Habopa sIBIIsIeTCs 1, T.e. MAKCUMYM, SIBIISTFOLLUIACS TOUKOW Pa3BOpOTa
B CJly4yae, €CJiM 3aBTPAllHsISl 1IeHa OTKPBITHS BBILIE 1IEH TPeX MPEIbIIyIMX U
NIECSITU TToCIenyIouX nHe. Ecm 310 ycioBre He BBIMOJHSETCS, TO 3HAUeHUe
enu npupaBHuBaetcs K 0. Ecniu cumtath, 4TO Ha phIHKE MPHUCYTCTBYIOT yC-
TONYMBBIE MOIEHM, TO HEMPOHHASI CETh JOJKHA UMETh CIIOCOOHOCTD YCBaM-
BaTh X U MPEACKAa3bIBATh IMOJOXEHUE 3aBTPAIIHEN LIEHbI OTKPBITHS.

B otmuue ot Habopa (akToB 151 0OpallleHHOTO BO BpeMeHU MemieHHo-
ro %K B X HaGopax (haKThl FeHEPUPYIOTCS TOIBLKO B TEX CIydasiX, KO 3aB-
TpaLLHSIS LieHa OTKPBITUSI UMEET BEPOSITHOCTh CTaTh TOUKOi pa3Bopora. Ha-
MpUMep, €CIM 3aBTPALIHSIS LIeHA OTKPBITHUS BbIILIE CETOAHSIIIHE LIEHBI OTKPbI-
THsI, TO, COIIACHO MPEbIAYIIMM MPaBUIaM, 3aBTpalllHee OTKPBITHUE YXe He
MOXET CUMTAThCSI TOUKOW Pa3BOpOTa, YTO Obl HU CIYYWJIOCH B AaJbHEUIIEM.
3aueM 3acCTaBJISITh CETh JIeJIaTh MPOTHO3bI, KOIJa HET HUKAKOW HEeOIpeIesieH-
Hoct? [1porHo3MpoBaHKe MPOU3BOAMTCS TOJIBKO B CIy4asiX, KOIJa 3aBTpalil-
HsisI LIEHA OTKPBITHUSI MOXKET COCTABUTh TOUKY Pa3BOpOTa, U (HaKThl FeHEPUPY-
IOTCSI TOJIBKO JUTSI TAKMX CIIy4daeB.

OG6paboTKa BBOIOB, UCIOJb30BAHUE CTATUCTUKU U APYTHe aCMEeKThl METO-
JIOJIOTMY TECTUPOBAHUS JUIs1 MOJIEJIeil, OCHOBAHHBIX HATOYKE pa3BOpOTa, UIEH-
TUYHBI UCTIOJIb3YeMbIM [UISI MOJEIM Ha OOpallleHHOM BO BpeMeHu MeieH-
HoM %K. OGe Moze/u B MPUHLIMITE UACHTUYHBI, Pa3InvaloTCsi TOJIbKO LIEIN
MpencKa3aHusi U, CJIeI0BaTeIbHO, LIeU 11 00ydeHUsT HepOHHBIX ceTeit. Kpo-
Me€ TOro, BBUIY OTJIMYMSI IPOTHO30B pa3jIMyaloTCsl IpaBuiia MOJYyYeHUs] CUTHA-
JIOB BXOJIa HA UX OCHOBE.

Bbixozibl 0GYYEHHBIX CETel MPEACTaBIsAIOT BeposTHocTh (o1 0 ;o 1) mpu-
CYTCTBUSI MAaKCHMyMa WM MUHUMYyMa. JIBa Habopa MpaBwi isl ABYX Mojesei
reHepalyy CUrHAJOB BXOJA TaKOBBI: JUISl MEPBOM MOIEINU — €CJIU MPOTrHO3
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MUHUMYMa BbIIlI€ HEKOETO 10pora, cjelyeT IOKyIaTh; Ul BTOPOil MOIenu —
€CJIM MPOTHO3 MaKCMMyMa Bblllie HEKOTOPOro Nopora, clieayeT rnpoaasarh, st
o0eux Mozesieil Mopor MpencTaBiisieT cCO00N 10BEPUTEIbHbBIN YPOBEHbD [UIsI 3aK-
JIIOUYEHUS O OyayleM MaKCMMyMe UJIM MUHUMYME pbIHKa, KOTOPOE Je/1aeT Heil-
pOHHasl CeThb Mepes OTaavyei npukasa.

// samice daxToB B dailn
for(cb = 1; cb <= nb; cb++) {
if (dt{cb] < IS_DAT!
if (dt[cb+10] > OOS_DATE) break; // vTHODVMpYyeM HaHHHe BHe Ipefeno®
// BHO6ODKM

) continue; // nepuon amamisa

if (opn[cb+l] =>= Lowest (opn, 3, cb))

nue; // mpomyckaeM 3TV QaxTE

fprintf (£i1, “%6d”, ++factcount); // Homep dakTa
PrepareNeurallnputs (var, cls, cb) ;
for(k = 1; k <= 18; k++)

fprintf (fil, "%7.3f", var[k]); // CTaHOapTHHE BMONHHE OSHHIE
if (opn[cb+l] < Lowest (opn, 9, cb+10))

netout = 1.0; else netout = 0.0; // cunraem uefs
fprintf (£fil, “%6.1f\n", netout); // ueno
if ((cb % 500) == 1)

printf("CB = %d\n", cb) ; // vHEbopmanus W WETEECCE

}

// TeHepupyeM BXOOHHE CHATHATH, LEHH JURUATHEX TDUKA30B ¥ CTOM-MPUKA30B

signal=0;

if (opnlcb+l] < Lowest (opn, 3, cb)) { // myckaem Toneko >Tu
PrepareNeuralInputs (var, cls, cb) ; // ofpabaTHBaeM NaHHEE
ntlset_inputv(nnet, &var(l}); // mepemaeM B CeTh BXONHHE NAHHEE
ntifire (met) ; // 3amnyckaeMm TecT
netout = ntlget_output(nnet, 0); // moyuaeM BHXOIHHE NAHHHE
netout *= 100.0; // TiepeBOIMM B IPOLIEHTH
if (netout > thresh) signal = 1; // cursan Ha MOKYIKY

]

limprice = 0.5 * (hi[cb] + lo[cb]);

stpprice = cls[cb] + 0.5 * signal * exitatr[cb];

IMockombKy Koz [ulst MOZIENIU, TPOTHO3ZUPYIOLIE MUHUMYMBI, TOYTU UIEH-
TUYEH KOy MOJEJIM Ha OCHOBE 00OpallleHHOro Bo BpemeHU MemieHHoro %K,
BbIIIIE TTPUBEIECHBI TOJIBKO J1BA U3MEHEHHBIX 6A0Ka. B mepBoM 6G110Kke oOpaiiieH-
Hblii Memnennbiii %K He HMCIIONb3yeTcsi, a BMECTO 3TOTO PaCCUMTHIBAETCS
LeIb — cepusl HyJIel WM eIMHMLI, yKa3biBatollasi Ha Hauue (1) win orcyr-
crue (0) MuHumymoB. [Tpu 3anucu pakToB BMecTo 3HaueHust MemienHoro %K
3aMKMChIBAIOTCS 3HAUCHNs 11e11. Bo BropoM Gi10Ke BBOISITCS MpaBuIa ISl CpaB-
HEHUS BbIXO/IA HEMPOHHOM CETH C COOTBETCTBYIOIIMM MOPOTOM M Te€HEpaLMK
COOCTBEHHO CUTHAJIOB BXOJa B PHIHOK. B 000MX GJI0KaX BKIIIOYEH KOJ, MPETIsT-
CTBYIOIIUI 3anucK (HaKTOB U MCIOJb30BAaHUIO MMPOrHO3UMPOBAHUsS B Clydae,
KOT/a 3aBTPAILIHSIS LIeHa OTKPBITUSI HE MOXeT 00pa3oBaTh MUHUMYM COIJIACHO
npaBuiIaM. B Kozme HUXe NMPUBEIEHBI aHATOTMYHbIE NIPAaBUJIa MPOTHO3UPOBA-
HMSI MAKCMYMOB.

// 3anuceiBaeM (akTel B it
for(cb = 1; ¢cb <= nb; cb++) {
if(dt[cb] < IS DATE) continue; // mepwon amammsza
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if (dt [cb+10] > OOS_DATE) break; // wrHOpMpyeM HMnHFE BrE Npemenon
// BHEODKK
if (opn[cb+l] <= Highest(opn, 3, cb))

continue; // mporiyckaeM 3T akTh
Eprimf(Fil, "%adT, +-factcouncy: // HoMep dakTa
PrepareNeurallnputs(var, cls, cb) ;
for(k = 1; k <= 18; k++)

fprintf (fil, "%7.3f", var[k]); // cTaHpapTHHE BXOMHHE 3HAUYEHUT
if(opnlcb+l] > Highest(opn, 9, cb+10))

netout = 1.0; else netout = 0.0; // cunraemM nens
fprintf (£il, "%$6.1f\n", netout); // uens
if{ (cb % 500) 1)

printf (“CB = %d\n", cb); // vmbopManmMs o mHporpecce

// TeHepupyeM BXOmHHE CHAUHAJH, ueHs JuMATHAX Oppyxazos u 'CTOM-NPHKAa30B

signal=0;
if (opn [cb+L] > Highest (opn, 3, cb) ) { // zanyckaem TOMBKO BTH
PrepareNeuralInputs (var, cls, cb); // obpabaThHBaeM NaHHHE

ntisel:_inputv(nnet, &var [1] ) ;
ntifire (nilet);

netoul: = ntlget_output(nnet, 0) ;
netout. *= .100,0;

if (nel:out *> thresh) signal = -1;

repenaeM B CeThb BXOMHHE 3HAYEHVS
3anyckaeM ceTb

TOJTydaeM E3HXOIHNE 3HAYEHNMs

TIEPeBOIMM B TIPOLEHTH

cyrHAN Ha MPOmAaxy
1

Timpeice =+ 0.5 * (hi[cb] + lo[cb]);

stpprice = cls[cb] + @.5 * signal * exitatr[cb];

Merop,onorml TecTupoBaHus mogenu,
OCHOBaHHOM Ha TO4YKe pa3BopoTa

MeTomonorust WAEHTUYHA WCIIONIb30BAaHHOM ISl MOIEIM Ha OOpaIlleHHOM BO
BpemeHun MemieHHom %K. HabGop daktoB reHepupyertcsi, 3arpyxaercsi B
N-TRAIN, macirabupyetcst ¥ riepetacoBbiBaetcst. Habop ceteit o 3 — 4 ciost
HEPOHOB O0y4aeTcsi 10 MaKCHUMAaJIbHON CXOIMMOCTH WM <«IOJHMpyeTcsi». Pac-
CUYMTHIBAIOTCS CTATHCTUYECKUE IMOKA3aTeIM, TaKhe KakK CKOPPEKTMPOBaHHAs
Ha U30BITOYHYIO TIOITOHKY KOPPEJISILIHS.

PesynbTaTthl TECTUPOBaHUS mMopaenei,
OCHOBaHHbIX Ha TO4YKe pa3BopoTa

Ilpocnoszuposanue munumymoB. CtpykTypa Tabi. 11-2 upeHTrana taba.11-1.
Kak u B ciyyae ¢ HeiipoHHOI ceTblo, 00y4aBILEICs] TPOrHO3MPOBAHUIO 0Opa-
LIEHHOTO BO BpeMeHU MemieHHoro %K, MexXIy UuC/oM CBsI3eil B CETM U MHO-
JKECTBEHHOM KOppeJsiLUeil BbIX0A C 1IeJIbi0 HaOII01aI0Ch PACTYI1LAsI CBSI3b; T.€.
KoppeJsiLivst ObL1a BbilIe Uist Oosiee KpynHbIX cereit. CeTb, B 00LLIEM, 00yJaiach
Ha Habope u3 23 900 (hakToB, YTO MEHbILIE, YEM CETh 151 [IPOrHO3a OOPALIEHHO-
ro Memwientnoro %K. Pazinune B KojmdecTBe (haKTOB OOBSICHIETCSI TEM, YTO MC-
TOJIb30BAIMCH TOJILKO CJIydau, TIe 3aBTPALLHSIS LIEHAa OTKPbITHUSI MOIVIA MTPE/ICTAB-
JISITh TOUKY pa3Bopota. [TockonbKy (hakThl 1Jisi TPOrHO3UPOBAHUSI MUHUMYMOB
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Tabauya 11—2. [loxazamenu o6yuenus HeupoHHbIX cemeil 045 NPOCHO3UPOBAHUS OTCTOSUTH IAJTBIIIE APYT OTIPYTa, PE30HHO 3aKITIOUUTh, YTO U30BITOYHOCTD B 3TOM

HUDICHUX MO4eK paseopoma BbIOOpKe OyzeT Hike. [1pu KOppeKIK UCTIONb30BAIUCH clieaytolime dhdek-

R pamep - - Koppensiyn TUBHBIE pa3Mepsbl BHIOOPOK: 23 919 dakToB (rcxomHast) u 8000 (acddexTuBHast

nocne BBIOOPKA CO CHMKEHHBIM KOJIMYecTBOM (hakToB). [locne KoppeKunu Hammyy-

NN1.NET 18-4-1 76 0,109 0,094 0,050 1IMe Pe3ysbTaThl ObUIM MOKa3aHbl caMOil OOJIBLION U3 IBYX 4-CAOMHBIX CETE,

NNZNET 18:6-1 14 0.121 0,100 0.025 BTOpasi 4-ClloitHasi CeTh TakKe ObLIa BeCbMa pe3yJbTaTUBHON. KpoMme 3THX 1ByX

ceteit 3-cnoitHast ceth ¢ 10 HelipoHAMU CPEIHETo C/Iosl TAKXKe MoKa3ajia Xopo-

NN3.NET 18-8-1 152 0.146 0,122 0,049 mme pe3ysabTarhbl. st TecTpoBaHus TOproBoit 3¢ deKTUBHOCTH Oblia BbIOpa-

NN4.NET 18-10-1 190 0,166 0,141 0,064 Ha 6oJibliast cers U3 4 cloeB (nn9.net) 1 MaJleHbKasl ceTb U3 TPEX CIIOEB (nn4.net).
NN5.NET 18-12-1 228 0,167 0,137 -0,019

Ilpocnoszuposanue maxcumymosg. B ta6in. 11-3 npuBoasATCS MOKa3aTeIu pas3-
NN6.NET 18-16-1 304 0,185 0,148 -0,060 JINYHBIX HEUPOHHBIX CeTeid, 00y4eHHbIX Ha Habope u3 25 919 dakros. [Toka-
3aTeNId U 3/1€Ch ObUIM HATIPSIMYIO CBSI3aHBI C Pa3MEPOM CETHU — GOJIbllee KO-

NN7.NET 18-20-1 380 0,225 0,188 0,057 . -
JIMYECTBO CBSI3€i MPUBOIMIIO K JIyUILIEMY pe3yJbTaTy. Tlociie yMepeHHO Kop-
NN8.NET 18-14-4-1 312 0,219 0,188 0,096 pexunu Ko3¢pGULIMEHTOB KOPPEJISILIUU TOJIBKO Masiast 4-CioiiHasi CeTh He TojI-
NNO.NET 18-20-6-1 486 0,204 0,260 0,166 YUHWIACH TOI 3aKOHOMEPHOCTH, TIOKa3aB OOJBIIYIO, YEM OXKUIAIOCH, KO-
pensiuuto. [Tpu Gonee cruiibHOI KOPPEKLMY (B pacyeTe Ha BHICOKYIO CTENEHb
PeanbHoe uncno 23900 Moppasymesanock 23900 8000

M3JIMLIHEN TOATOHKHM O/l MCXOIHbIE IAHHBIE) BbIIESUTUCH TOJBKO 1Be 4-CII0M-
HBIE CETH, MPUYEM HauboIb1IIas ceTh (nnd.net) mokasana caMmyro BBICOKYIO KOp-
pensiuuio. OnHa u3 3-CIOMHBIX ceTeil (nn4.net) Takxe Mokasaja J0CTaTOUHO
BBICOKUIA pe3yJbTaT U OblLia oToOpaHa JJisl MPOBENeHUsI COOCTBEHHO TECTa.

Tabauya 11—3. [lokazamenau o06yuenusi HellpoHHbIX cemeil 0 NPOSHOUPOGAHUS

GePXHUX MOUeK pazeopoma PE3YJIbTATbl TOPFOB/IV AJ19 BCEX MOAEJIEN

HassaHue Pasmep | 4 7 no::(:gz::ﬂpg::m B Tabn. 11-4 npuBeaeHbI Jydlline MOKa3aTesu, MOMyYeHHbIE VIS JTaHHBIX, Ha-

XOJSIIIIMXCSI B TIpeesiax BHIOOPKH, a Takke 3¢ deKTUBHOCTD TOpTdes Ha JaH-
HBIX B TIpeJiesiaX U BHe TpeaesioB BeIOOpKHU. [IpuBeaeHbl TOKa3aTes M sl BCexX
NN2.NET 18-6-1 114 0,117 0,097 -0,022 KOMOWHAIIMIA TPUKA30B, ceTeil u Moxeeid. B tabnuiie: BbIb — By BoIGOpKU
naHHbix (B — B mpenenax, BHE — BHe nipenenos Beioopku); 10OX% — noxon-

NN1.NET 18-4-1 76 0,103 0,088 0,035

NN3.NET 18-8-1 152 0,138 0,116 0,017
HOCTb B TipolieHTaX rofioBbix; P/TIPUB — cooTHolLIeHHEe pucKa,/IpuObUIN B
NN4.NET 18-10-1 190 0,158 0,133 0,037 rogoBoM ucuncienun; BEP — acconupoBaHHasi BEpOSITHOCTh CTATHCTUYEC-
NN5.NET 18-12-1 228 0.166 0,138 0,029 ko nocroBepHocTr; CIEJT — 4Mco caenoK Ha BceX phIHKAaX B COCTaBe MOPT-
tesst; TIPUB% — nipotieHT puOBbUTbHBIX cenoK; SCAEA — cpeqHsis IprObLTh/
NN6.NET 18-16-1 304 0,197 0,166 0,033

yobITOK co cienkur; JJTHW — cpemHsist IUTMTeTbHOCTD CEKU B THSIX; TTPVIB AN —
NN7.NET 18-20-1 380 0,218 0,183 0,015 00111ast IpUOBLIb OT JUIMHHBIX MO3ULUIL B Thicsyax nosutapos; [IPUBKP— 06-
1ast MpUObLUTL OT KOPOTKUX MO3ULIMIA B ThiCsiuax nosuiapos. Ctosiouwt P1, P2, P3

NN8.NET 18-14-4-1 312 0,229 0,202 0,119

MPEICTaB/SIOT 3HAUeHMs TTapaMeTpoB: PI — moporoBoe 3HadyeHue, P2 — HO-
NNO.NET 18-20-6-1 486 0,274 0,240 0,124 Mep HelpoHHOH ceTH (cormacHo Tabnm. 11-1 — 11-3), P3 — He MCMOIb30BaICs.
PeanbHoe Wcno 25919 Hompasymesanocs 25919 8000 Bo Bcex cityyasix puBeieHbl Te TOpOroBble 3HaYeHust P1, KOTopble obecreyn-

BT MaKCUMalIbHYIO 3()(EKTUBHOCTb B MpefieiaX BHIOOPKK. BHe mpenenos
BBIOOPKM ObLIM MCIIOJIb30BaHbI TE K€ 3HAUCHMS.

Topor st obpareHHoOro Bo BpeMeHu Memientoro %K ontumusuposai-
¢ TS KaX/IOTO BU/A MMPUKA30B C MOMOIIIBIO MPOTOHKY MapaMeTpa P1 ot 50 no
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Tabauya 11—4.  Dpgexmusrocmv nopmepeas c aAyuwuUMu napamempamu no
Oannbim 8bI00pKU 0451 KaXC0020 U3 MeECMO8 8 npedenax u eHe
npedenos  6bi0OpKU

—
Bble _|P1 [P2 {P3 | fox% [P/MPVB] BEP . | COEN | nPUB%| $CAEN | AHM {NPWUBAN|NPUBKP
I 1 1 1 | 1 ] [ ] [ I
Tect Q1. O6pawentbii MeanenHbi Tb 18-6-1. BYOA MO OTHDLITMIO
B 60! 2] OF 102.9] 1.90] 0.000] 883] 52| 6917 7[ "3204] 1312
BHE 60 2f o -2.9] 4.09] 0.576] 279 3 -233 7 477] ‘542

Tecr 02..:06pauentbii Vieanertbid %K. cetb 18-6-1, Br0z N0 IMMUTHOMY INpukasy

B 60, 2] 0 181.9) 2.06] 0.000 577 53 7879 7] 3337 1209

BHE ] 60y of of -2.0] -0.13] 0.604] 259 38] -331 f]__ 285] 371
I

Tect 03, ueHH bl MeanenHbii %K, cetb 18-6-1. Bxoa no CTpN-npukaay

B 60f 2| O] 134.6 1.57] 0.000{ 379 52]  8496] 1l 2249 970

BHE 50 2] 0 2.7]  0.05] 0.458] 182 39 362 7 364| -208

Tect 04. 130 A MennenHbin %K, cetb 18-14-4-1, Bxoa No OTKPLITH

B 8] 0] 534.7 3.781 0.000] 2200 56| 7080 T]_10862] 4914

BHE 60| 8| o] -17.7] -0.89] 0.922] 984 40] -1214 7| ~a0a]” 790
] |

Tect 05. O6paueH bl MenieHHbii %K, cetb 18-14-4-; BXO0A 11¢) IMMUTHCIMY NPUKagy

B 60| 8] ol 5474 4.(1' 0.000] 1909 59| 8203 8f 10408] 5251

BHE 60| 8

0 -17.4 -0.50] o0.848 860 40 -961 7 -216 *610
| 1

Tect 06. ‘O0paeHHbIi MieanenHbid %K, cetb _18-14-4-1, BXo4 ne+ CTON-NprHKas:
B 59| 8] 0| 328.9] 2.78f 0.000] 1548 53| 6304 8| 6067
BHE 59| 8/ o0 -16.2 -0.50] 0.846 621 411 -1154 7 -587| -128
]
Tect 07. HWkkas Tg4Ka pa3sopora, cetb 18-10-1, BXo, N0 OTKPLITHIO
B 32] 4] 0] 31141 2.80] 0.000 718| 61 9316 8 6689
BHE 32) 4] 0 6.8/ -0.83] 0.955 307] 35| -2327 7 -714 0
[ 1 1
TecTO8. HuxHas T4Ka jpassoporay, ceTb 18-3L0-1 X0/} N0 IMMUTHOMY NpI4Kasy
B 32| 4 308.4| 2.79] 0.000] 698 eLl 9373 8 e.uzi
BHE 32) 4] o -16.1 0.77[  0.943 300 3B -2197 7 -859 0

Tect 09. HvxHAR Touka [9a3BopoTa, ceTb 18-10-1, BX04 no cTon{npukas

o

o
o

B 32| 4] O 236.8 2.09] 0.000 294 68| 10830 9 3125 0
BHE 32 44 0y -11.1] -0.56 0.876 91 32| -2808] 7 -261 0
Tect 10. HUKEAR TaYKa pota, cetb 18-:20-6-1, Bxoa no OTKpbiTHIO

54| 9] o] 7es.0 4.80| 0.000 699 83| 18588 9] 12993 0
BHE 54] 9] 0 -13.4 -0.84| 0.908 291 38| -2001 7 -582 0
Tect 11. [HWKHRR TauKa, £assopota, ceto 18-:20-6-1, Bx0A N0 MMUTHOMY 1pUKa3y
B 54] 9] 0] 742.0 4.70| 0.000 676 83| 18569 9] 12552 0
BHE 541 9| 0 -12.7 0.80 0.889 284 38| -1886 7 -535 0

!

Tect 12. HuxHas To4ka passopoTa, ceTb 18-20-6-1, BX04, M0 CTON-nprKasy

] 50]_9] o 4688 204 0.000] s3o] 77 15392] 9] 5217 0

FAABA 11  HEMPOHHbLIE CETU

. AN"L 271

Tabauua 11—4.  Dpgpexmusnocms nopmeensn ¢ Ayuwumu napamempamu no
: O0aHHbIM 8bI00PKU 0451 KANCA020 U3 Mecmos 8 npedenax u eHe
npedenos 6vl00PKU (npogorkenue)

BE_ ] 50] 9] O] _-14 009 o.577] 93] 39 -5ig| 7] 48] 0
I I I I | I I I ]
Tect 13. BepxHsas Ta4ka pa3soporel, ceTb 18-10-1, BXOA N0 OTKPbITHIO
B 34] 41 Of 208.8] 1.88] 0.000 377 62 8448 8 0 3185
BHE_ | 34| 4| o 121] o.a7] o361 152 49[ 580 7 0 |
Tect 14. Bepxsss To4Ka pa3BopoTa, cets 18-10-1, BXOJ, N0 TUMHTHOMY MpKKasy
B 34] 4] 0] 209.0 1.90; 0.000 370 62 8701 8 0 3219
BHE 34| 4] O 8.0 0.13] 0.399 147 48 405 7 0 59;
Tect 15. Bepxias T04Ka pa3BopoTia, cetb 18+10-1, Bxoj no CTon-npukasy
B 3] 4] o] 175.4] 1.44] o.000] 125 68] 12553 8 o] 1568
BHE 3] 4| o] 6.2 -0.18] 0.654 50 48] -1138] 7 o] — -56
] ]
Tect 16, BepxHsas To4Ka pa3Bopota, ceTb 18-20-6-1, BXo4 No oTKpbITUIO
B ‘al 9] 0] 601.9 2.81 0.000 256 78| 18550 8 0 4748
BHE 48{ 9] 0 -19.4| -1.08] 0.987 91 27| -5314 7 0 -483!
Tecr 17. BepxHas To4Ka passopoT+a, CeTb 18-20-6-1, BXOA MO IMMUTHOMY Npukagy
B 48| B| 0| 603.8 2.83| 0.000 252 781 18905 8 0 47&
BHE 48] 9] O] -19.7] -1.05] 0.984 90 27] -5163 7 o _ -484
I
Tect 18. BepxHsis TouKa pa3BopoTa, cetb 18-20-6-1, Bxoa no cTan-npuxasy
B [30] o[ of 387.3] 2.28] 0.000] 1268] 55]  6320] 8| o] 8014
BRE 130] of 4 -22.5] 088 o977l 541] 39 -2076| 71 of 1123

90 ¢ marom 1. [I1s1 Mozeneit MpOrHO3MPOBAaHMS Pa3BOPOTHBIX TOUEK TTOPOTO-
Bble 3HaUeHUs1 TporoHsuck ot 20 1o 80 ¢ marom 2. B 0boux ciaydasx onTumm-
3alMs TPOBOAMIIACH TOJIBKO B Ipelesiax BBIOOPKH, U JIydllie MapaMeTphl 3a-
TEM MCIOJIb30BAINCH U B TIPeieiax, U BHE MPEIETIOB BBIOOPKYU BO BPEMsI TECTU-
poBaHMSs, KaK U B IPYTUX IJIaBaxX 3TON KHUTH.

Pe3ynbTaTtbl TOProBnu Asis Moaenu,
OCHOBaHHOW Ha o6paweHHom MepgneHHom %K

JIBe BbIOpaHHBIE HEMPOHHBIE CETU C MAKCUMAIbHOM BEPOSITHOCTBIO YCTOMYM-
BOI pabOTbl BHE NPENIEIOB BIOOPKU (COIIACHO UX CKOPPEKTUPOBAHHBIM KOP-
pensiusiM) ObUIM MCCIIENOBaHbl B OTHOIIEHUU UX TOProBOM 3 dEKTUBHOCTH.
[MepBasi ceTr ObLIa 3-c10iHOI (18-6-1 HellpoHOB), BTOpast 4-cioiiHoi (18-14-4-1
HEHPOHOB).
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Pesyasvmamot dasn cemu 18-6-1. B mpenenax BbIOOPKM, KaK W OXHUIAIOCh,
pe3yJIbTaThl ObUTH BeJMKOJIEMHbIMU. CpeHsisl caesika npruHocuia 6osree $6000
NMpuOBUIM TIPU BCEX BUAAX BXOAOB, rojioBasi MPUOBLIbL cocTaBistia oT 192,9%
(BXOII 10 1IeHEe OTKpPbITHUs, TecT 1) 10 134,6% (BXO IO CTOI-IIPUKA3y, TECT 3).
Takue pe3ynbTaThl ObUTM MOJYYSHBI HA OCHOBE MOATOHKU MO/ IaHHBIE CIIOXK-
HOI Monesv 13 114 cBOOOMHBIX TapaMeTpoB. CTOUT JIM 32 STUM YTO-TO, KPOME
u3nuiIHeR noarouku? Buanmo, aa. T1pu nucnonb3oBaHUM BXOAA MO CTOM-TIPU-
Ka3zy BHE Mpe/esioB BEIOOPKH YAAIOCH MTOIYYUTh HEKOTOPYIO MPUObLIL — Cpeji-
Hea caeika npuHecaa $362. Xors BHe NpeaeioB BBIOOPKM APYTUe BUALI BXO-
JI0B OBbLTM YOBITOUHBIMU, 3TH YOBITKY ObUIA MEHBIIIE, YeM HaOJII01aBLIMECs TTPU
TECTUPOBAHUU JPYTMX CUCTEM B MPEbIIYLIMX [VIaBaxX: Py BXOJE IO 1ieHe OT-
KPBITHsI YOBITKM COCTABJISUTA TOJBKO $233 B cleliKe, a PY BXOJIE MO IUMUTHO-
My npukasy (tect 2) — $331. Kak 210 ciyyanoch 1 ¢ ApYyruMu MOIEISIMU, BXOI
IO CTOI-TPHUKa3y paboTasl Aydllle, 4eM BXOJI 10 IMMUTHOMY IpuKa3sy. BHe npe-
NIeJIoB BBIOOPKU crcTeMa Obula MPUObLTbHA CO BCEMU BUIAMU BXOIOB MIPU TOP-
TOBJIC TOJIBKO JUTMHHBIMU MO3UIMSAMU. KOpOoTKYe Mo3uIiiu ObUTH yOBITOYHBI CO
BCEMU BUAaMU BXOJIOB.

Db dEeKTUBHOCTD CUCTEMBI B MPe/esiaX BBIOOPKH Oblia MOTPSICAIOIIEH ISt
BCEX BUIIOB BXOJIOB U Ha BCEX PhIHKAX C HECKOJbKUMM MCKIoYeHUsIMU. Han-
Xyauiei obl1a 3¢ GEeKTUBHOCTD Ha PhIHKE €BpoIoJlIapa, BUIMMO, BBUIY CBOM-
CTBEHHBIX 3TOMY PBIHKY BBICOKMX TPaH3aKIIMOHHBIX pacxonoB. Crnabo pado-
Tajla cUcTeMa Ha pbIHKax cepedpa, COeBOro Macja, Ka3HauelcKux ooaurauui
U BeKceJiell, KaHaICKOTO Jojuiapa, OputaHcKoro (yHTa, 30710Ta U Kakao. Bu-
NIUMO, OCOOEHHOCTH 3TUX PHIHKOB 3aTPYIHSAIOT HeHpPOCeTH, MOCKOJIBbKY OCTa/Ib-
HbIE PBIHKU ObLTM BHICOKOTIPUOBLTLHBIMU. MHOTHE U3 9TUX PHIHKOB TaKXe
paboTan IUI0XO C APYTUMU MOJIE/SIMU.

BHe nipeniesioB BEIOOPKY TOProOBJIsl ObLUIA YCTIEUTHOI IJ1s1 BCEX BUIOB MPUKa-
30B Ha pbIHKaX Ka3HAYeHCKUX OOaUraluii (HEMpUObUIBHBIX B MPEEiax Bbl-
0OpKM), HEMEIIKOI MapKu, IIBEHLIaPCKOTO hpaHKa, NEHbI, HEATUIMPOBAHHO-
ro GeH3MHa, 30JI0Ta (TakKe HeNPUOBUILHOTO B TIpesiesiaX BHIOOPKN), TaIaaust
u Koe. MHorue apyrue pbIHKM TakKe ObUTM MPUOBUIBHBI C ABYMSI WIHA TPEMSI
BUIIaMU BXoz10B. [1pH MCIoNIb30BaHUY BXOJIA O CTOI-ITPUKA3y (HAWTY4IlIero B
1IeJIOM) 3HAYUTEJIbHYIO MPUOBLTL TpUHOCUIU naxe pbiHku S&P 500 u NYFE, a
TaKXe XHMBOTO CKOTa, COEBbIX 6000B, COEBOII MyKH 1 OBCA.

Ha puc. 11-1 uzobpaxeH rpaduk n3MeHEeHUs KanuTaaa Ui MONeJu Ha
OCHOBE IIPOrHO3UPOBAHMsI 0OPALIEHHOrO BO BpeMeHu MemienHoro %K ¢ Bxo-
IIOM TI0 cTom-Tipuka3y. Kak BUIHO, KamuTasl yBeJIMIMBACTCS B Mpeesiax Bbl-
OOpKU U B TEUEHUE MOJIOBUHBI MIEpHO/ia BHE BBIOOPKH, MIOCIIE YET0 HAUUMHAETCS
MeIUIEHHOE CHIDKEHME.

Pesyasmamot 0an cemu 18-14-4-1. Dra ceThb B npejenax BEIOOPKU paboTtaia
3HAYMTEJIbHO JIy4llle, YeM BHe ee npenenoB. B npenenax BbIOOpKU NMpUObUIL
BapbKpoBaachor 328,9% B rox (1pu BXOJIE 110 CTOI-NIPUKa3y, Tect 6) 10 534,7%
(BXOJI 110 LIeHE OTKPBITHS, TecT 4). Bo Beex cityyasix cpeHsist IpUObLIb B CAEIKE
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nipesbiiaia $6000. Kak 0GbIYHO, [UIMHHBIE MTO3UIIMK GbUTH MTPUOBUIbHEE KO-
potkux. BHe npesnenoB BBIOOPKU BCe BUIIBI BXOIOB ObLUIM YOBITOUHBI, HO, KaK U
B TIpeIbIIYILeM Habope TeCTOB, 3TH YOBITKHM ObUTH MEHBIIIE, YeM XapaKTepHble
UISI TOPTOBBIX CUCTEM, ONMCAHHBIX B IPYTUX [JIaBax, T.e. ovke K $1000, yem K
$2000. Dra ceTh TaKKe MTPOBOIMIIA TOPA3IO GOJIbIIIE CAETOK, YEM MPEIbIIYIIas,
MpUYeM JIydllle BCero paboTajl BXO[ [0 JUMUTHOMY MpUKa3y (TecT 5). YObITKU
JUIMHHBIX TTO3UINIT OBUTM MEHBIIIE, YeM KOPOTKHX, 3a MCKJIIOUCHHEM BXOJia 110
CTOI-TIpUKa3sy, TIe YOBITOK KOPOTKMX MO3UIMIA ObLT CPABHUTEJIBHO HEOOJb-
M. [ToBbieHHast 3¢OEKTUBHOCTD B TIpefiesiaX BBIOOPKU M pe3Koe MajieHne
53¢ (HeKTUBHOCTH 3a ee MpeesaMy — YeTKUI MPU3HAK U30BITOYHO MOATOH-
KM TIOZ JaHHBIe, KOTOPO¥ ocTuIa Gobliast ceTh ¢ 320 mapaMeTpaMu, Moi-
CTPOMBILIUCH [10]1 OCOOEHHOCTH y4eOHOro Habopa JaHHBIX, HO MOTepsiB 3bdeK-
TUBHOCTb BHE BBIOOPKU.

B npezenax BBIGOPKY MPAKTUYECKH BCEe PHIHKU ObUTH MPUOBUTBHBI CO BCe-
MM BUIaMU BXOOB 3a TPEMs MCKITIOUEHUSIMU: cepedpo, KaHaACKUIA Jomtap 1
KakKao. OTH PBIHKY B LIeJIOM TPYAHO TOIIAIOTCs JItoGoi cucteme. BHe mpene-
JIOB BBIOOPKM cHcTeMa Oblla TPUOBITbHA CO BCEMM BHUAAMHU BXOIOB Ha psiie
PBIHKOB: HEMEIIKO1 MapKy, KaHaJICKOTO JIojulapa, Chlpoil HedTH, Ma3yTa, rnaji-
Jlaausi, OTKOPMIIEHHOTO CKOTa, XKMBOTO CKOTa 1 jieca. 1o kpaitHeit mepe ¢ on-
HUM M3 BUJIOB BXOJIOB paGOTasIM IIPUOBUILHO €11le HECKOJIBKO PBIHKOB.

I'pacduk M3MeHeHMs KanuTajga MOKa3bIBaJl TTOCTOSIHHBIN POCT BIUIOTH 10
KOHLIa [Tepro/ia BBIOOPKH, OTKY/Ia HAUMHAJIOCH [TABHOE CHIKEHHE, YTO XapaK-
TEPHO JUIsl TIOBEJICHHSI TIepeONITUMU3NPOBAHHOI crcTeMbl. JUist BBIOOPKH U3
88 092 (pakTOB TaKast HEMPOHHAs CETh, BO3MOXHO, OblIa CIUILKOM OOJIBIION.

Pe3ynbTaTbl TOProBnu Ans Mopenu,
OCHOBaHHOW Ha HUXHEW TO4YKe pa3BopoTa

JIBe BHIOpaHHBIE HEMPOHHBIE CETH C MAKCUMAIBHON BEPOSITHOCTBIO YCTOMYN-
BOI1 pabOThI BHE MPe/eioB BBIOOPKH (COMIACHO UX CKOPPEKTUPOBAHHBIM KOP-
pessiuusiM) ObUIM MCCIeIOBaHbI B OTHOIIEHUH UX TOProBoit 3 (HEeKTUBHOCTH.
Huxe paccmotpena acddekTuBHOCTD Gonbiueit (18-20-6-1) 1 MeHblLIeit U3 HUX
(18-10-1).

Pezyavmamot 0aa cemu 18-10-1. B nipenenax BbIOOPKM 3Ta ceTh paboTaina
Ype3BbIYAHO MPUOBUTLHO, YTO MPU TAKOW CTENEHU MOATOHKU HEYIUBUTEb-
Ho. BHe mpenenoB BEIOOPKY 1 3Ta cUCTeMa OTHOCUJIACH K YUCITY CUJIBHO YOBI-
TOYHBIX. AAst BceX TPEX BUJIOB BXOJIOB (10 1I€HE OTKPBITHSI, TIO IUMUTHOMY MpH-
Ka3y M 10 CTOI-TIpUKa3y — TeCTHhI 7, 8§ 1 9 COOTBETCTBEHHO) CPEIHUN YOBITOK B
cleIKe cocTaBUI 0Koj1o $2000, 4TO TUMMYHO Il MHOTUX PACCMOTPEHHBIX pa-
Hee yOBITOUHBIX MOJesIei. YObITKM ObUIM TeM OoJiee puMeyaTesIbHbl, YTO MO-
TIeJTb BeJla TOPTOBITIO TOTBKO JUTMHHBIMU TIO3UIINSIMU, OOBIYHO G0JIee BBITOITHBI-
MU, YeM KOPOTKHUE.

FJIABA 1 1 HEAPOHHBIE CETU
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B npenenax BEIOOPKU TOJIBKO YeThIpe PbIHKA HE ObLTM BHICOKOMPUOBITH-
HBIMU: OpUTaHCKUI (DYHT, cepedpo, KUBOU CKOT U KyKypy3a. PbIHOK cepe6-
pa, KaK U3BECTHO, BBI3bIBAJI IIPOOJIEMBI Y BCEX UCTIBITAHHBIX MOJieJieil. BHe mpe-
IIeJTIOB BBIOOPKU CEeTh MPUHOCHJIA TPUOBLTH MPU BCEX BUIAX BXOIOB Ha PhIHKAX
S&P 500, meHE!, chIpoit HeTH, HE3TUIMPOBAHHOTO GEH3MHA, MAJLTAINS, COEBBIX
6060B 1 coeBoro macia. [1o KkpaitHeit Mepe ¢ OTHUM U3 BUIOB BXOJIOB paboTa-
JIM TIPUOBLTBHO e11le HECKOJIbKO PBIHKOB. ['pahuK M3MeHeHMsI KaruTaia moKa-
3bIBaJI MOCTOSIHHBII POCT BILIOTh 0 KOHLA MEpUOa BBIOOPKU, OTKYAa Hauu-
HaJIOCh ITOCTOSTHHOE CHUKEHUE.

Pesyasmamet dan cemu 18-20-6-1. D111 faHHBIE TOJIYYeHBI B TecTax 10, 11 1
12 (Bxom 110 11eHe OTKPBITHS, TIO0 JUMUTHOMY ITPUKA3y U CTOII-TIPUKa3y COOT-
BETCTBEHHO). D} (HeKTUBHOCT 3TOI CETU B IpeliesiaX BHIOOPKU B3jeTesa 10
HeBeposATHOTO ypoBHs. [Ipu BXoze IO 1ieHe OTKPBITHS TOA0Bast MPUObLIb CO-
craBuiia 768%, npudeM 83% u3 699 crenok 6butM TPUOBLUTBHBI. CpeTHsIst TpU-
6bUIb B caenke coctaBuaa $18 588. Kak Hu cTpaHHO, MpH GOJIbIIEM pa3Mepe
3TOW CETH U, CJI[IOBATEIBHO, OOJIbIIeii BO3ZMOKHOCTH MTOATOHKY TIOJ TaHHbBIE
ee 2(GEeKTUBHOCTD BHE TIPEESIOB BHIOOPKU TT0 TTOKA3aTeI0 CpeTHei mpuobI-
JIK B CleJIKe MPEeBOCXOMIa MEHBIIYIO TI0 pa3MepaM CeTh, OCOOCHHO B Cliydae
BXOJIa TIO CTOI-TIpUKa3y, Ije yObITOK COCTaBUJI Bcero $518.

Bce pbIHKY B Tpeseiax BHIOOPKY 6€3 UCKITIOUESHUsI ObUTH MPUOBLTBHBIMU C
MCIIOJIb30BaHMEM JTIOOBIX BXOIOB. BHe TpeaesoB BBIOOPKM CO BCEMU BUAAMU
BXOJOB MPUOBLTBHBIMU ObUTM phIHKKM S&P 500, 6putaHckoro ¢yHTa, TUIAaTUHBI,
Majutaarsi, COeBOM MYKH, TIIIEHULIbI, KaH3aCCKOW MIIIeHUIIbI, MUHHECOTCKOM
MIIIEHULIBI U Jieca.

PesynbTaThl TOProBaAM ANS MOAENU,
OCHOBAHHOIA Ha BepxHeii TOYKe pa3BopoTa

JIBe BEIOpaHHBIE HEPOHHBIE CETH C MAKCUMATBbHOI BEPOSITHOCTBIO YCTOMUMBOIM
paGOTHI BHE MPEIESIOB BBIOOPKU (COIIACHO UX CKOPPEKTUPOBAHHBIM KOPPEIISITIN-
sIM) OBUTY MCCIIEIOBAaHbI B OTHOIIIEHUH MX TOProBoii addexktuBHOCTH. Hke pac-
cMotpeHa 3 dekTuBHOCTD Gonbineit (18-20-6-1) v MeHbieir u3 Hux (18-10-1).

Pesyavmamot dasa cemu 18-10-1. Kak o6bIYHO, B TIpe/iesiax BBIOOPKY 3Ta CETh
ObUTa Ype3BbIYaliHO MPUOBIIbHON. BHe TpenenoB BHIOOPKU MPUOBLIbL ObLIa
TOJTy4eHa ¢ MCIOIb30BaHUEM JIBYX BHIOB BXOIHBIX IIPUKA30B — I10 LIEHE OT-
KpbITUs (TecT 13) 1 no auMutHOMY npukasy (tect 14). IIpu ucnosnb3oBaHUU
BXOJIa TIO CTOM-TIpHUKa3y (TecT 15) ObUTM MOMyYeHBI yMEPEHHBIE YOBITKA. DTO
HEOXHMIAHHO, YIUTBIBASI TO, YTO KOPOTKME MO3ULIMKN OOBIMHO OBIBAIN MEHee
MPUOBUTLHBIMY, YEM JUTMHHBIE.

Pa36op OTaeNbHBIX PHIHKOB MOKa3bIBAET, YTO B MpeJestaX BBIOOPKH TOMb-
KO PBIHKM KaHaJICKOTO J0JUIapa, OTKOPMJIEHHOTO CKOTa, COEBOTO Maca, iie-
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HULIBI M KAKAO He ObUTH MPUOBLTHHBI CO BCEMU TPEMST BUIaMU BXOIOB. BHe mipe-
IIeJIOB BBIOOPKY TIPU MCIIOIB30BAaHUU BCEX TPEX BXOIOB 3HAYUTEIbHBIC TIPU-
ObUTA OBUTH TOJTyYeHbI Ha PhIHKaX HEMEIIKOW MapKH, UeHBI, ChIpOW HedTH,
Ma3yTa, OTKOPMJICHHOTO CKOTa, XKMBOTO CKOTa M KyKypy3bl. [1pHOBLILHOCTD
PBIHKOB MEHBI, ChIPOIl He(TU U 10 HEKOTOPOM CTEMEHU KYKYPy3bl COOTBET-
CTBOBaJIa XOpOIlIeil paboTe Ha ITUX PBIHKAX MOIETM HUXKHEN TOUKU pa3BOPO-
Ta. BHe mpeiesioB BHIOOPKYU 3TH PBIHKY pabOTaIM MPUOBUTBHO ¢ 00EMMU MOJIe-
JISIMM TOYEK pa3BopoTa (HUXKHEI U BEPXHEi).

I'padpuk uameHeHust Kanutana (puc. 11-2 ig BXoma Mo LieHe OTKPBITHS)
MoKa3bIBaeT pe3KUil pocT KanuTasa 1o aBrycra 1993 r., a 3arem 6oJjiee MeUICH-
HBI{ TIOABEM B TEUEHHME BCETO OCTAIBHOTO Tepuoaa BHIOOPKH M IBYX TpeTeit
nepuojaa BHe BbIOOPKU. [lociie 3Toro HauMHAaeTCsl MIaBHOE CHUXKEHUE.

Pesyavmamot 0as cemu 18-20-6-1. Kak v 0XX1Ianoch, 3Ta ceTb, HAMOOIbILIAS
13 ABYX BBIOPAaHHBIX, IMOKa3ajia caMylo BBICOKYIO 3(D(hEKTUBHOCTD B Mpeeax
BbIOOpKHU. BHe mpenenoB BEIOOPKM 3Ta ceTh paboTana co BCEMU BUIAMU BXO-
IIOB OTBPATUTENBbHO (TecTbl 16, 171 18 — BXOM 1O 1IeHE OTKPBITHSI, 11O JTMMUT-
HOMY IPUKa3y U CTOM-NPUKAa3y COOTBETCTBEHHO). HarMeHee yObITOUHbIC pe-
3yJIbTaThl OBLIW TOJYYEHBbI NMPU UCIIOJIb30BAaHUM BXOIA IO CTOI-TPUKa3y.

B npenenax BEIGOPKM TOJBKO PBIHKU cepedpa, MIIEHUIIbI, caXxapa U arelb-
CHHOBOTO COKa He MPUHOCUJIU MPUOBLIN CO BCEMU TPEMsl BUAaMU BXOI0B. BHe
MPeaesioB BLIOOPKHU TOJIbKO PbIHOK KaKao ObLI TPUOBUIEH CO BCEMU TPEMST BXO-
namu. Kak HU cTpaHHO, BCe phIHKY METAJUIOB TIOKA3bIBAIM BHICOKME TTPUOBUTA
TpY BXOJIE IO LIEHE OTKPBITHUS U TI0 TUMUTHOMY NTPUKa3y BHE TPENEIOB BbI-
OOpKU, PaBHO KaK U PbIHKM OTKOPMJIEHHOTO CKOTa, KaKao U XJIOMKa.

AHanu3 Kanurajia nmoptdeisi MOKa3bIBaeT HEBEPOSITHO IJIANKYIO U YCTOW-
YUBYIO TPUOBLIL B TIPe/iesiaX BBIGOPKU M YOBITKY BHE TIPEESIOB BBIOOPKH IS
BCEX BUIOB BXOJIOB.

OB30P PE3YJIbTATOB

B Ta6n. 11-5 u 11-6 nmpuBeaeHbl pe3yIbTaThl pabOTHI BCEX MOJEIEd, OCHOBaH-
HBIX Ha HEPOHHBIX CETSIX Ha Pa3IMYHBIX pIHKaX. B repBom cTonbiie ykazaHo
0003HaueHNe PhIHKA, CPEIHMI U MTPaBBIii CTOJIOIBI COIEPKAT KOJTUIECTBO BbI-
TOJHBIX TECTOB ISl JAHHOTO phIHKA. LIndpbl B epBOii CTPOKE yKa3bIBAIOT HA
HoMmep Tecta. TlocnaeqHsisi CTpoKa MOKa3biBaeT, Ha CKOJIBKUX PhIHKAX JaHHasT
Mozesb Obu1a BeiropHoM, CTeneHb MPUOBLTEHOCTH M YOBITOYHOCTH PBIHKOB JUTSI
KaXI0W MOJIEIM yKa3aHa CJeIyIoluM o0pa3oM: OOMH MUHYC (-) O3HadaeT
yobITOK B $2000 —4000, 1Ba MHHYca (——) — YOBITOK Gosiee $4000; onuH TUTIOC
(+) o3HauaeT npubbLIbL OT $1000 10 $2000, aABa wioca (+ +) — MpPUOHLUIL 6O-
nee $2000; nycras siueiika o3HavaeT npubbuib 10 $1000 wimn yobITOK He Gosee
$1999 co cmenku. (HasBaHust ppIHKOB M MX CUMBOJIBI COOTBETCTBYIOT 0003Ha-
yeHusiM Tab. 11-1; yacts 11, BBeneHue.) B npenenax BLIGOPKU Bce BUIBI BXOIOB

rNABA 11

HEAPOHHBIE CETU

277

B npenensx endopu

B rpepenoe pubopHM

1500000 +
1000000 1+

(LT )

W\

|ecoss

1EP0s

Legozs
ocaola
120008
1= 0]

L9

Pucywor 11-2

Hane

MpahiE HIMeHEHHA KAMLETAAL A MOARAH, OCHOBAHHON va 0OPALIeHHOM

WesA

haw caTh 1B 10-1, BXOa MO HEHE OTEpRITHN.

sm K,




278 f .<<. MALTE ) VecrencasHie EXOOne B o FAABA 11 Henro-Hbe cEmv : /& 279

Tabauye {1—5. Sfpexmup B npegeaax snéopxi Ta uua 11—6. DJfubpesmusnocis Bre Np2geios BRGOPKY
) 110 mecman u Kam A0 MeCHam U PHAKAM
YM™ Tea] 02 UJ04 |05 P 0D Upis |11 [12 |15 |14 |15 |18 [1T [1= wTOrQ [B¥M ] [02 ] 03 0408 [oo [=7 [08 |09 [1< |19 [72 [13 [#4 |15 1= [i¥ |18 WTOTO
wr e | O X X} ] XXX X XX XY o [ X[ o X 18 SP | ++ |- |+ e e [ - = — 1 8
XXX X X< < | XXX} ]| X<+ |44 [#< |4 [++ 13| > — [~ [+ |- - [- [~ - |- - |- 8|
US [ = P2 I W Dd D2d P2 Dd Pod I i Do 2d Y e 18 Us P U SO - - [« [= |= 3
DU M MR DS B I e T B S Bt B X[ Xer - f.i 1= — = = |- |~ |= |** [** - = [~ |= |- U [ ]
S XXX XX 2 XX X< [ X< XX XX e =< [T] TY | < -1 - - - = |= = |- |- 2
m XXX F = X<+ [T X+ | X[+ [} 13 _.wu_u - I- - Bislis [ S - ++ []
DM XX X X< XXX << [ X}EX R [Xfa [== 1 o [+t [#rrear = (= = = |- [= [~<|<><|- |- |- ]
rﬂ P N N S N T T T B R R S T W ++ [++ [+ - — = |- = {= |- J#+1-- N a
WY XXX <= XX X]= == [P X[ X[ XX s 7] Y ++ 1. e+ ++ [+ [+ [++ |« - [+ |- [ee - [T]
[ee) - < XXl [ X == {o+ T+ o+ [} =) - 1= -1+ 1+ |+ =" |- [++[~= |- - | | 1
[7p) - - o= o= | ER K== XXX e 1+ XU e [ X [77) + fo [ |- - = [= |= {— |#+ ]|+ 4 - |- - 3
o ae | ][O [aw | | XXX XXX 1 = FNN FEp ey P N E ) P v |#¥ |— |- 12
AO o= [t= |7 = lge [o= RN~ [ XX = X} [X[X M HO o o s ] ! N e O O = === = I* 7
HU XXX X e+ XXX XXX == 1o+ [ X<Tea | << 1 HJ ++ [~ [+ + |- [PT=[=<[="1= |- T = |- |- |- [
o0 - |« = [ <[P X} [ [<= | |2 22T XX 1 [=7<) - |- | =< - [ <= - = |~ |+ |++ *+ | . |- B
Wv — — - = [ [T < i | m - = f= [= {<]= |- = v+ |++ [ Fi
< | X]= X[ X] X+ [+ 2] X<} X X[ XX X[+ 1 PL - |P<[= = e e = e == ] - n_
N X [+ P« [N [ 2]+ [#< P} <= [< < [ <] X} XX 1 [ MR i B O I I N 14]
FC XXX} XX IXIXXIX N[N+~ [N 1 FC == <1<+ I = == = T=I<R=<[ - M._
LG - X}]= >+ * | <] == [ X[+ [ XXX Lc - [#+ - - J++|- |- |- |- |- +. |- [#e]="]— e 11
T B B o B T B B P P oy o P Dt P e _w o ol o I = =1 - 3
PB XXX X< [X XX << [ X [ XX PB = - - = - =T - - = = 3
S XIRTRTRIXIX= [X[XPX<j<= [ X[+ [=_[++ [*+= |~ _m - — I=<I~<- |- |- — |~ I~ |- |- 5
SM XXX e [P X[ X XXX == [}EX}IX m E] - - ~ ¢ e - |- - - |- |- [}
) - [ =>=<]><]- el lellslileiEials el 1 [75) e == === [+ |**]= [= = |- |~ |- v |+ |
=) = === IR ===<T== 1i =) + [+ - — = |= [**+] - t++ |- |- |- []
=) #» [P |+ < 7= Tee e R 2 P]IP<TR< M o -=1 1= - - - T-i= - |- |- + |+ |- 3
_m< - IR TR} =T == o] 1 WI_.. e - = = e = = == - F E]
KW P [F R PR = == o] o == | P o] o o= = | P 1 KW - |- - = - = I<I<=<=<]= 1= 1= - 1= [~ 7|
[ e 0 N ] 0 T T O S L B el e el O Y 1 MW= o= = = === = |- = = = g
KC sl lalialis s i S IE s s ] ks e 3 [RC_ | <]~ =+ |- |- | ~ = = = |- I- |- H
—oo = * [ [RRIRSR]R=PRRRRPPR fﬁ cC + [+ 4 - (= b= == = =] = ] TR ki
SB NI == PR == <l (= |- 1 EE] - |- - |- 1= - - - 1= R — = |- 2
R = e e T O I Cl sl s s s [k | W N o el O O Il O O o i - 2
CT ¥ [++ [+ [+ IR [ XiXTXXe< | =k =k *F T | CT - - - e === |- |- [= |- [#+] F
LB <= | = PRI XXX X X XXX~ 18 LB - = |- P<]~<]"< - |= e o+ o= [+ - |- |- []
|
[roro_28 [ co|28 |34 o[ 132131133 [ o S I [ o o ol o j wtoro[13 jt4 137 {97 {1. [17 [13 o J11 |31 [11 [19 [16 (15 [1- [vn [wn 1o I




280 !"A" YACTb Il AHUE BXOJIOB B PbIHOK

Tabauua 11—7. Dghpexmusnocms neliponnvix cemeil, pacnpedeseHHas no
MogeAu, eudy npukasa u evlbopke

Mogens Bnpenenax BxiGopku BHe npeaenos eiGopkm Cpeanee
Mo o Mo Mo Mo o B Bhe
cron- cron-
npukasy  npukasy npukasy npuasy|

MeaneHHbiit o6pawennsii %K, cems 18-6-1

[I0X% 129,9 181,9  153,9 -2,9 -2,9 2,7 176,2  -1,0
SCREN 6917 7879 6764 -233  -331 362 7187 -67
MeanehHbiii o6pawennbii %K, cems 18-14-4-1

NOX% 534,7 547,4 328,9 | -17,7 -17,4 -162 | 470,3 -17,1
$CAEN 7080 8203 6304 | -1214  -961 -1154 7196 -1110

Touka paseopora, [YIMHHBIE CAEKM, ces 18-10-1
DOX% 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 passopota, /IMHHbHle caenkn, cems 18-20-6-1
AOX% 768,0 742,0 468,8 -13,4 -12,7 -1,8 659,6 -9,3
$CpEN 18588 18569 16392 -2001 -1886 -518 17516 -1468

Touka passoporta, KOPOTKHE caenkn, cets 18-10-1
[OX% 206,8 209,0  175,4 12,1 8,0 -6,2 197,1 46
scaen 8448 8701 12553 580 405  -1138 9901 -51

Touxa passopota, KOPOTKHE caenku, cets 18-20-6-1

00X% 601,9 603,8 387,83 | -19,4 -19,7 -22,5 531,0 -20,5
$CAEN 18550 18905 6320 | -5314 -5163 -2076 | 14592 -4184
Cpeanee

DOX% 435,9 432,1 291,8 -9,7 -10,1 -9,2 386,6 -97
scaen 11483 11938 9661 | -1752 -1689 -1232 11027 -1557

CO BCEMM MOJENSIMU [JaBajli OTPOMHbIE MpUObUTH (Tabn. 11-7). [pu ycpenne-
HUU TT0 BCEM MOIEJISIM JTydllie BCEro paboTa BXOIbI MO LIEHE OTKPBITUS U TIO
JIMMUTHOMY TIPUKa3y, a XyXe BCEro BXOI 10 CTON-IpuUKa3y, HO pa3HHMIla Oblia
oueHb HeOOJIbIOM. B Tipemenax BHIOOPKM HaMOObIIAs CPeIHSST TPUOBLTH B
clieJIKe OTMEeUeHa JUisl OOMBIINX ceTel Ha MPUHIIMIIE MaKCUMATbHON ¥ MUHU-
MaJIbHOI TOYEK pa3BopoTa. BHe Mpeie/ioB BEIOOPKY JTydIlie BCEro paboTa BXOI
10 CTOM-TprKa3y. B o0lieM, Jiydiiie BCero mpu ycpeIHEHUH 1o BXoIaM paboTa-
JIM MOJIEJTh Ha 0OpallleHHOM BO BpeMeHU MemteHHOM %K 1 Mozenb Ha BepX-
Hell TOUKe pa3BopoTa.

FNIABA 11 HEAPOHHBIE CETU
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SAKJTIOMEHUE

Ipu mepBoii MOMBITKE MPUMEHUTD [UTST aHATM3a MHIMBUAYAIbHBIX PHIHKOB
HelipoHHylo ceTb (Katz, McCormick, HOSIOpb 1996) MbI IIPUIILUTA K BHIBOLY O
MOJTHOM GecroNe3HOCT! Takoro noaxozaa. IloBeneHne HEKOTOPBIX U3 MPOBE-
NIEHHBIX ceifyac TeCTOB BHE MpPe/esioB BEIOOPKM HEMHOTO OOHAIeXUBAET MO
CPaBHEHMIO C HAIMM OIBITOM KCCJIEIOBAHMS TIPOCTBIX HEMPOHHBIX CETEid.
OTU pe3ysbTaThl, MOYTH HECOMHEHHO, 00YCIOBIEHbI GOJBIIMM KOJTMYECTBOM
TOYEK JAHHBIX B OOydaroleM Habope, BKJIIOYAIOIIEM BCE PBIHKM B COCTaBe
noptdeis, a He KaKoii-mbo omvH pelHOK. B ob1iem, yem Gosbliie BHIOOPKa,
ucroab3yeMast st 00ydeHust (I ONMTUMU3ALK), TeM 00JIbIle BEPOSTHOCTD
COXPaHEHUS TOJIOXUTENbHOI 3((HEKTUBHOCTHU BHE €€ MPeeoB. YBEINYUTb
pasMmep BbIOOPKM MOXHO, UCTIONIb3Ys 00Jiee CTapble JaHHBIE, YTO BIIOJIHE BO3-
MOHO JUTS psiia BKJIIOYEHHBIX B Hallle MCCIIefoBaHUe PIHKOB. Kpome Toro,
MOXHO BBECTHU B MOPTGhEIb TOTOTHUTENbHBIE PHIHKH, YTO, BO3MOXHO, TIpe-
CTaBJIsieT OO0 ONTUMAJTBHBIN CIIOCO0 yJTydlleHUs o0yJaloliero Habopa.
[MpuHLUMT ONTUMM3ALUY COCTOUT B TOM, YTO BEPOSITHOCTb YCTOMUMBBIX pe-
3yJIBTAaTOB TOBBIIIAETCSI CO CHUXKEHUEM KOJIMYECTBa MTapaMeTPOB MOIETH. Yiu-
TBIBasl B YeM-TO TMOJIOXUTENbHbIE PE3YJIbTaThl HEKOTOPBIX U3 TECTOB, BO3MOX-
HO, UMEET CMBICJI TTPOIOJIKATh UCCIIEA0BAHNUS ¢ 00sIee YCI0XKHEHHBIMU MOJIETISI-
Mu. Kak BapuaHT MOXHO ObUIO Obl YIyYIIUTb MPEABAPUTENBHYIO 0OpabOTKY
TTAHHBIX B CMBICIE YMEHBIIEHHMS OOILETO YKCia BBOAOB 0€3 MOTepH BaXXHOM Mpo-
THOCTMYECKOI MH(OPMALIMKM — 3TO MOXET C/eJIaTh CUCTEMY OYEHb TPUOBLTb-
Hoii. [1pyr MeHbILIeM KOTMYECTBE BBOJIOB B CETH OyIeT MEHbILIE CBSI3el 11T OLIeH-
KU, CJIeJOBaTeIbHO, HOATOHKA MO/l KPUBYIO — BaKHasi mpobiieMa, Cyas 1o pe-
3y/IbTaTaM 1 YPOBHSIM YCaIK, — OyeT MpeacTaBIsTh MEHBILYIO YTPO3y.

4YTO Mbl Y3HANIN?

+ Ilpu BEIMOTHEHNU HEKOTOPBIX YCIIOBUIT HEMPOHHBIE CETH MOTYT
HCIIOJIb30BaThCs B CUCTEMHOI TOpropiie. KpuTnieckum MOMEHTOM
IUTSt U30e3KaHMsl BpeTHO# MOATOHKM MO UCTOPUYECKIE TaHHBIE (B
MIPOTUBOIONIOXHOCTD TIOJI€3HOM ONTUMU3AIMHI) SBISETCS TOCTH-
JKEHUE alecKBaTHOTO COOTHOIICHHSI pa3Mepa BHIOOPKM JAAaHHBIX U
KOJINYECTBA CBOOOIHBIX MTAPaMETPOB CETH.

= T[loaroHka mox UcTopuyeckue JaHHbIE SIBASETCS 3HAYUTETbHOM
Mpo6JIeMOil TPY UCTIOIb30BAaHUU HEMPOHHBIX ceTeit. Cremnyer 06-
paniate BHUMaHKE Ha JII0O0M METOJ, CIIOCOOHBIN YMEHBILIUTh 00-
1Iee KOJMYECTBO CBOOOIHBIX NMapaMeTpoB 0e3 MOTepU BaxKHOI
uHbOpMaMK, HanpUMep TLIATETbHYIO MPEIBAPUTENILHYIO 00pa-
60TKY 1 cxatue nHbopMalu.

*  Jlna oOyyeHns HEPOHHBIX CETeN HEOOXOAMMO UCIOIb30BATh Bbl-
6opku Oosblioro pasmepa. Ilosromy obyyeHne Ha 1€0M MOPT-
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(ene GUHAHCOBBIX MHCTPYMEHTOB MPUBOIMUT K JIYUIIUM PE3YJib-
TaTaM, YeM oOy4eHHUe Ha OTIENbHBIX PbIHKAX, HECMOTpSI Ha T0Te-
p1o peiHOYHOI cnienduku. OOUH U3 BO3MOXHBIX MOIXONOB —
pacIIMPSITh KOJMYECTBO PHIHKOB B MOPTdeEse 1, 0 BO3MOXHOCTH,
00BbeM o0yJaroLeit BBIOOPKH TaHHBIX. J1oBe/is 9T0 10 Mpenena, Bo3-
MOXHO, UMEET CMBICJI 00y4aTh CETh HA COTHSIX PHIHKOB Pa3HOO00-
Pa3HBIX TOBAPOB, BAIOT 1 LIEHHBIX OyMar B MOTBITKE CO3aTh «yHU-
BEpPCAIbHYIO CUCTEMY TPOTHO3UPOBaHUs LieH». Ecin B TakoM Bee-
MUPHOM MPOCTPAHCTBE PBLIHKOB CYLIECTBYIOT MPOTHOCTUYECKH
0JIE3HBIE MOJIEJIH, TO TaKasl TOMbITKA, BEPOSTHO, NEHCTBUTELHO
OyneT onpaBIaHHOM.

+  HekoTopble u3 ppIHKOB pabOTAIOT IJI0XO AaXe B Ipefiesiax BEIoOp-
KM, IPYTUE YAEPKMBAIOT NPUOBUILHOCTD BHE €€ MPEeNoB, Kak 3T0
CJIy4aioch ¢ HEKOTOPBIMU MOJENSIMHU B TPELIECTBYIOIMX [JIaBax.
OnIHY PBIHKM, CJIe0BaTeIbHO, OOJIbLLE TOAXOIAT ISl TPUMEHEHUS
OMpeENeHHBIX METONOB, YeM apyrue. [ToMck moaxomsumx pbiH-
KOB Ha OCHOBE 3(()EKTUBHOCTU BHE IMPEIENOB BHIOOPKH MOXET
CTaTh MOJIE3HBIM MOAXOIOM MPU Pa3pabOTKe U UCTIONb30BAHUM TOP-
TOBBIX CUCTEM Ha OCHOBE HEHPOHHBIX CeTeil.

MMABA 12

—

FeHeTnyeckme an ropuTmbli

OCHOBBIBasICh Ha MOJIEJISIX, UCTIONB3YEMbIX B OMOJIOTMU M SKOHOMUKE, MaTe-
MaTuk u nicuxosor [Ixxon Xomnana (John Holland) pa3pa6oran anroputm re-
HETUYECKOW ONTUMH3ALMU. AJITOPUTM BIIEPBbIe ObLT OMyOJINKOBAaH B KHUTE
XosnaHaa «AmanTalus B €CTECTBEHHBIX M MCKYCCTBEHHBIX CHCTEMax»
(J. Holland, Adaptation in Natural and Artificial Systems, 1975). ['eneTuuec-
kue aroput™bl (IA) BriepBbie CTATU TPUMEHSITHCSI B KOMITBIOTEPHBIX TUCIIIT-
JmHax B Havaste 1990-xronoB (Yuretand de la Maza, 1994). ToproBoe coobiie-
CTBO BITEpBbIe 00pPATHJIO Ha HUX BHUMaHMe OKojo 1993 ., Korma mosiBUIOCh
Heckonbko crarteit (Burke, 1993; Katz and McCormick, 1994; Oliver, 1994) u
KOMITbIOTEPHBIX MporpamMM. C TeX Mop HeCKOIbKO (hUpM J00aBUIIN FeHETUYEC-
Koe 00yyeHWe B CBOM MPOTPAMMHBIE MAKEThI, a Y HEKOTOPBIX €CTh AaXe Mpo-
TpaMMbl TeHETHUYECKOI ONTUMU3ALUHU TIPO(ECCUOHATBHOTO YPOBHSI.

B toproBom o6iectBe I'A HUKOTIA HE TOIb30BATHUCH TAKMM YCTIEXOM, KakK
HeipoHHbIe ceTh. [TomynsipHOCTb 3TOi TEXHONOTMU HUKOIIA He pociia M3-3a
camoii ee Tipupoabl. CpesHeMy YeJIOBEKY TPYIHO TOHSATh TeHETUYECKUIT aro-
PUTM U GoJjiee YeM CIIOKHO MPUMEHSITh ero MpaBuibHO. OMHAKO, MO HaleMy
MHeHU10, ['A MOTYT ObITh KpaiiHe BBITOIHBI TSI TPOEKTUPOBIIMKOB TOPTOBBIX
CHUCTEM.

B nanHo# KHUTE TIpeacTaBieH 001 00630p I'A 1 X TPUMEHEHUS B TOPTOB-
Jie. YutatensiM, 3aMHTEpECOBAaHHBIM B IETAJIBHOM M3yYeHUM 3TOTO TPEAMETa,
cremyeT TipounTath KHUTY JeBuca (Davis, 1991), a Takke Hauly IaBy B KHUTE
«Virtual Trading»> (Katz, McCormick, 1995a, 1995b) u nHamu crateun (Katz,
McCormick, utonb/aBryct 1994, nekabppb 1996, ssHBapn 1997, deBpanb 1997).

YTO TAKOE NrEHETUHECKUE AJITOPUTMbI?

l'eHeTnyeckuil anroput™ peiiaet npoodaeMy, UCTONb3ysl MPOLecc, MON0OHBIN
6uosornyeckoMy pa3sutio. OH paboTaeT Kak peKOMOMHALMS U MyTaLlus re-
HETUYECKUX MOCTeIoBaTe/IbHOCTeN. PeKOMOMHALIMS 1 MyTaLlUsl — ceHemuyec-
Kue onepamopbl, T.€. OHU YIPABJSOT TeHaMU. [ex — 3TO MOCIIEN0BATENbHOCTD
KOJIOB (reHOTHIIOB), KOTOPask COAEPKUT BCIO MH(GOPMALIMIO, HEOOXOAUMYIO TS
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TOTO, YTOOBI CO3/1aTh (PYHKIIMOHATIBHBII OPraHU3M C ONPEAEIEHHBIMU Xapak-
TEePUCTUKAMU (TEHOTUIIOM). XpoMocoma — TOCIe0BaTeIbHOCTb TeHOB. B ciy-
Yyae reHeTMYeCKOo ONTUMM3ALIMKU, UCTIONB3YEMOI JUIsl pellieH s 3a1ay, CBA3aH-
HBIX C TOPrOBJICH, [TOCJIEI0BATEIbHOCTb KOIOB 00BIYHO MPUHUMAET hopMy psiia
YHCesL.

TIpu mMozenpoBaHUM 3BOMIOLMOHHOTO rpolecca ['A yyactByer B otbope
U CONPSXKEHUM WIEHOB U3 MOMYJIALMU (XpoMOcoM). Conpsukenue — 3TO MPO-
Lecc, coiepKallinil CKpeliMBaHue u Mytauuio. [1pu ckpewjuséanuu 3neMeHTbl,
KOTOpPbIE BKJIIOYAIOT F€HbI Pa3IMYHBIX XPOMOCOM (WICHBI TOMYJISALMU WIN pe-
LIEHUsT), KOMOMHUPYIOTCS, YTOOBI CO3/1aBaTh HOBbIE XPOMOCOMbBL. Mymauueii
Ha3bIBalOT BO3HUKHOBEHME CJIy4aiiHbIX M3MEHEHUI B 3TUX JIEMEHTax. DTO
obecrieunBaeT JOMOTHUTEIbHOE U3MEHEHUE B HAbOpax CO3aBaeéMbIX XpoMo-
com. Kak 1 B mpoiiecce 6uoIornueckoro omoopa (rie MeHee TIPUTOAHBIE Jie-
HBI TIOMYJISILIMY OCTABJISIOT MEHbILIE IOTOMCTBA), MEHEe MPUTOIHbIE PEILeHUSs
yaassiorest. [1pu 3ToM Oosiee MPUrOAHBIE PEIIEHUS Pa3MHOXAIOTCS, CO3aBast
NIPYTO€ HoKOAeHue PeLIeHUI, KOTOPOe MOXET COAEpKaTh HECKOJIBbKO JIy4LIne
peuieHus, yeM npeapiayuiye. Ipouecc pekoMOMHALIMK, CIy4aitHON MyTalMu
U 0TOOpa SBISIETCS UPE3BbIYAHO MOIIHBIM MEXaHU3MOM PEILEHUS 3aj1ay.

PA3BUTUE MOJEJIEA BXOOA, OCHOBAHHbIX HA MPABUJIAX

Yo 6bI ipou3oILIo, eciiu ['A 1Mo3BOJISUTN UCKATh HE TIPOCTO JIYUILIUE TTapaMeT-
pbl (MMEHHO TaK Yallle BCero UCIoib3ytoT ['A), HO v jtyuiue npasuia? B atoit
IJIaBe MPUBOAMTCS PE3YJIbTAT UCTIOIb30BaHUsl ['A JUist pa3BUTHSI 3aKOHUEHHOIA
MOJIE/I BXOZA MyTeM MOMCKA ONTMMAJIbHBIX MPAaBWI U MapaMeTPOB Il ITUX
nipaBul. HecMOTpst Ha CI10XKHOCTb, 3Ta METOI0JIOrUS OKazaach 3(pGeKTUBHOI
B HaleM nepsoM uccienoBanuu (Katz, McCormick, dbespanp 1997).

Kak MOXHO MCIo/b30BaTh A IS TOMCKA HAMTYYIIMX TOPTOBBIX MPaBILI?
IomopouieHHblil [A ipocTo XoHmMpyeT unciamMu. Heobxoaumo HaiiTu crio-
€00 HyMepalMy pa3TuyHbIX HAG0POB MpaBUI. DTOr0 MOXHO JOCTUYb MHO-
riMu criocobamu. IIpoctoit u 3 PeKTUBHBII MeTO BKIIIOYaeT B ceOs TIOCT-
poeHue Habopa 1mabioHoB nipaBwi. [lla6aon npagura — 3TO YACTUYHOE OIM-
caHue MpaBuia C OCTABICHHBIMU MPOGETaMU, KOTOPBIe HEOOXOIMMO 3aToJ-
HUTh. Hampumep, eciiv HEKOTOpbIE M3 MPaBUII MPEIbIIYIINX TJIaB PACCMOT-
peTh Kak IIa0JIOHBI MPaBWJI, TO MpodenaMy OyayT 3HaUeHMsI TIEPUOLOB yC-
PEAHEHMsI, TIOPOroB U Apyrux napameTpos. LlaGioHel npaBui, ornpeneneH-
HbIE TAKUM 00PAa30M, HECIOXKHO MPOHYMEPOBATh, TOCTABMB B COOTBETCTBUE
Kax1oMy 11ad1oHy Habop uuces. [TepBoe ynciio B Habope MCMONb3yeTcs Kak
MHAEKC B Tabiuie mabnoHoB npaBui. OcraBiimecs yucia Habopa MCIONb-
3YI0TCSI IUTs1 3aTI0JTHEHHSI TPOOEIIOB B IIAGJIOHE, B PE3YJIBTATEe Yero MBI TIONy-
YaeM YeTKO OMpeleieHHOe MpaBiio. [IpuBeeHHBIN HIKe KOMITbIOTEPHbIIA
Kon comepxut pyHkiuio C++ [Rules), KoTopasi MPpOU3BOAUT HYMEPALIMIO
111a0JI0HOB; OHa OyIeT ornucaHa Mo3xe. XOoTs B JaHHOM MCCJIEOBaHUM UC-
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nosnb3oBaics A3bIK C++, MaHHBIN METOJ TAKXE MOXHO peajau3oBaTh B
TradeStation ¢ momoipto nporpamMmbl TS-EVOLVE, cosnanHoit Scientific
Consultant Services (516-696-3333).

TepMuH eeHemuueckuli nouck 03Havaet ucrnosb3oBanue ['A st noucka ca-
MBIX JIYYILIMX PEILEHUH, T.€. UMEIOIMX MaKCUMAJIbHYIO (DYHKIIMIO PUTOIHOC-
TH. Kak npasuio, Habop MOTeHUAIbHBIX PELIEHUI1, B KOTOPOM BEAETCS ITOUCK,
JIOCTUTAET OTPOMHBIX Pa3MepOB. B TaHHOM NPUIOXEHNU MBI XOTUM UCIIONIb30-
BaTh 3BOJIIOLIMOHHBII MpoOLIECC, YTOObI BbISIBUTb HAOOP UMCe (TeHOTHUIIOB), KO-
TOpBIE COOTBETCTBYIOT OCHOBaHHBIM Ha MpaBUJaX MoAesM BXoloB ((eHotu-
ram) ¢ MaKCUMaJTbHO# (YHKIIME# MPUTOAHOCTH (WM TOProBoit 3¢ dHeKTUBHOC-
TH). IHBIMM clOBaMu, MBI COOMPAEMCs 3aHATbCS CEJIEKTUBHBIM BbIpallliBaHU-
€M METOJIOB BXO/la, OCHOBaHHbIX Ha MpaBuiax! BMecto Toro yrobbl HAYMHATH C
KOHKPETHOTO MPUHLIUIA, Ha KOTOPOM OCHOBBIBAETCS MOJIE/b {CE30HHOCTD, TPO-
60if), B TaHHOM CJlyyae [UIsl Hauajla BO3bMeM Habop Mjieid, KOTOpbIe MOTYT CIO-
€OOCTBOBaTh CO3[aHMIO BBITOJHOTO MeToJa Bxoxa. BmecTo Toro ytoOsl mocre-
JIOBATEJIbHO TPOBEPSITh LEHHOCTb 3TUX TOAXOI0B, OyIET COENaHO HEYTO He-
00bIYHOE: TEHETUYECKOMY TPOLIECCY SBOJIOLUM MPEICTaBUTCS BO3ZMOXHOCTh
€0371aTh HAWIYYLIYI0O MOJE/Ib BX0Aa U3 Habopa HeoOpaObOTaHHbIX UACH.

T’A GynyT ¥cKaTh B Ype3BbIYAIHO GOJBIIOM MHOXECTBE PELICHUIA HAWITYd-
LIYI0 MOZEJb BXOa, KOTOpast MOXET ObITh MOJMy4€Ha /U1l ONpe/ie/IeHHbIX JaH-
HBIX ¥ 11a6JIOHOB TipaBu/1. KoimuecTBo mpaBuit [ist KaxkI0i Mojiesiv Oy/ieT or-
PaHMYEHO BO M30eXaHUe MOATOHKY IO/ UCTOPUYECKME JaHHbIe. [laHHas 3a-
1a4ya CBOAMTCS K TOMCKY ONTMMAaJIbHbIX HAO0poB yucen. be3 ucnosab3oBaHUs
I'A Takoii MaccupoBaHHBIN TTOMCK pelIeHUI ObUT OBl TPAKTUYECKN HEBO3MO-
KeH M Hepa3yMeH B JitoboM cmbicie. KoneuHo, BMecto ['A Bceraa MOXHO ocy-
LIIECTBUTH JIOOOBYIO ONTMMU3ALIUIO0 — OCOOEHHO, €CJIM Bbl pacrosaraeTe He-
CKOJIbKUMH ThICSYENIETUSIMU Ha MPOBEAEHME 3T0ii paboThl. B kauecTse apyroit
JIbTEPHATUBbI MOXHO BOCIIOJIb30BAThCS IMIMPUYECKMM TTOUCKOM ONTUMAITb-
HBIX TIPaBWJI, T.€. MOMbITATCS HAUTU HaWIy4llIMe MPaBKja C TOMOLIbIO HA0I0-
NIEHUHi, OTHAKO 3TOT MOIXO/ He 00513aTeIbHO MO3BOJIUT MaKCUMU3MPOBAaTh Ta-
KYIO CIIOXHYI0 (DYHKIMIO, KaK COOTHOLLIEHUE pUCK,/mpubbLib. A obecrieun-
BaloT 3¢ (PEeKTUBHBIN CITOCOO BBHITIOJTHEHUST 0YeHD OOJIBIITNX TTOMCKOB, OCOOCH-
HO KOIJIa HET MPOCTbIX 3BPUCTUYECKUX METOJIOB PEIICHUS AAHHOM: 3a1auu.

3BOJTIIOLMOHHbIA NONCK MOAENN BXOAA

B nanHOM mipuMepe MOMyJIsiLMs MOJENei BXoia ¢ TpeMsl MpaBUIaMK ObLIa 1o-
JIydeHa ¢ TOMOIIBI0 TeHETUYECKOTro onTuMm3aropa OptEvolve, HalMcaHHOTO
Ha C ++ (Scientific Consultants Services, 516-696-3333). Kaxblii reH cooTBeT-
CTBYET OJIOKY M3 YEThIPeX YMCEJ U 11a0IOHY NpaBKia — TaKMM 00pa3oM co3za-
€TCsI COOTBETCTBKME HAOOPOB YMceN M HabopoB TpaBul. Kaxkas xpoMocoma co-
NIEPXUT TPU TeHA Y COCTOUT U3 12 4mce: TepBble YeThIpe YHUCIa COOTBETCTBY-
10T TIEpBOMY TeHy (WIM TIpaBUily), CJIEIYIONIME YEThIPE COOTBETCTBYIOT BTOPO-
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My TeHy (WM MpaBuily), a TOCJIeIHUE YeThIPpe COOTBETCTBYIOT TPEThEMY Te€HY
(w1 npaBuity). ['A 1O/KeH 3HATh pa3Mep reHa, YToObl He pa3pyLIUTh BaXKHbIE
reHBI [IPY BBITIOIHEHUY cKpelnBaHus. CKpellrBaHUe TOJKHO ITPOU3O0UTH TOJTb-
KO Ha epaHuyax TeHOB (OJIOKOB U3 YeThIpeX unces). B HacTosiem nmpumepe 3to
OyIeT AJOCTUTHYTO TyTeM NMPUPaBHUBAHUSI pa3Mepa reHa, KOTOPbIi siBisieTcst
MapaMeTpoM reHeTUYECKOTO ONTUMHU3ATOPA, K YeThipeM. Kak yrmoMsiHyTo, Kax-
JIblif T€H COCTaBJIeH U3 4YeTbipeX uncell. [lepBoe Ymncio sIBISIETCS] MHICKCOM B
TabMIIe BO3MOXHBIX 111a0JI0HOB MpaBwil. Hanpumep, ecu 910 unciio 1, To BbI-
OupaeTcs 1abJI0H CpaBHEHHUSI LIEH, B KOTOPOM pa3inune MEXIy IByMs LieHaM1
3aKPbITUSI CDABHUBAETCSI C HEKOTOPBIM MOPOroM (cM. ko). OcTaibHbIE TPU UUC-
Jla B TeHE COOTBETCTBYIOT 3HAYEHMIO TIOpOra U IByM aHAJIU3UPYEMbIM MEpUO-
IlaM JUTs cpaBHMBaeMbIX LieH. Ecim nmepBoe 4ncio u3 610Ka 4 yuces paBHO 2, TO
OyneT BbIOpaH 11a0JIOH CpaBHEHUSI LIEHBI M CKOJIB3ILETro cpeaHero. B atom ciy-
yae JiBa U3 OCTaBLIMXCS TPEX YKMCeJl KOHTPOJIUPOBAIU Obl MEPUOJL CKOJIb3SILIETO
CPE/IHETo U HalpaBlieHUe CpaBHEHUSI (HOJDKHA JIU 1IeHa ObITh BbIILE WM HUXKE
CKOJIB3SI11IeTO cpe/iHero). BooOiiie, eciu nepBoe 4ncio B 0J10Ke U3 YEThIPEX Yu-
ceJl paBHO I, TOTZIa MCTIOIB3yeTCsl Ia0JIOH ISl paBuJIa /1, a JIloOble TpeOyeMble
napaMeTpbl OMNpeIeSeHbl OCTABIIMMUCS TPEMST YUCIaMK B OJIOKE M3 YeThIPex
yucesl. Dra cxeMa KOIMPOBaHUS 00Jieryaer noiep>kaHue pacuimpsieMoi 6a3pl
JaHHBIX VIS 11a010HOB NipaBu. Kaxnblil U3 Tpex 0J10KOB YeThIpeX YMcel CBsi-
3aH C COOTBETCTBYIOILIMM MpPaBUIOM. Mozesb BXona, COCTOSIIIas U3 Tpex mpa-
BWJI, COOTBETCTBYET JII0OOI XpoMOCcoMe, cocTosileit u3 12 yucer.

La6noHbl npaBun

[epBolii 1a6a0H nipaBuia (case 1 B dyHkuuu Rules) ornipenensieT cpaBHEHUE
MeXJIy IBYMsI IIeHaMU M TTOPOTOM: TpaBWIo NpuHuMaetr 3Hauenne YCTHHA
(TRUE), ecnu 1ieHa 3akpbiTust 15/ nHeii Hazaz Oojibliie, 4eM HEKOTOPbIi IOpo-
roBblii hakTop (thr) IUTIOC LeHa 3aKpbITust 1b2 nHeil Hazan. B ocTaibHbIX cityda-
sIX ipaBuiIo npuHuMaet 3HaueHue JIOXKb (FALSE). Heussectunie (1bl, 152w
thr) ocTaBJIeHBI ITYCTBIMU [UTS1 OYIIYILIETO MCITOIB30BaHUS ITPU peasin3aliuy mpo-
rpaMMbl. DTOT 1IaGJIOH ObLT BKJIIOYEH, ITOTOMY YTO TOT BUII ITPABWJI, KOTOPbIE
OH MPEeJCTaBIISIET, ObUT MOJIE3H B MPEIbIIYIINX UCCICIOBAHUSIX.

Bropoit wabsoH npaBuia [case 2) BKIIIOYAET MPOCTbIE CKOJIb3SILIME CPE-
HUE, KOTOPbIE YaCTO MCIIOJIB3YIOTCS ISl onpeaesieHust TpeHna. OObIYHO Cuu-
TaeTcs, YTO PHIHOK OyIeT IBUTaThCsI BBEPX, €CJIM LIEHA BBIIIE €€ CKOJIb3SIIETO
CPEIHEero, U OIyCKaThCsl BHU3, €CJIU LIeHa HUKE €€ CKOJIb3SIIIero cpeaHero. B
1abJI0He MPUCYTCTBYIOT TOJBKO [1BA HEU3BECTHBIX: MEPBBIil [per) KOHTPOJIM-
PYEeT YUCJIO HEeIl B CKOJIB3SILIEM CPEIHEM U BTOPOil (V4) KOHTPOJUPYET Ha-
MpaBJjieHUe CpaBHEHUs (BbIIIE WIA HUXE).

Tperuii 1abJIoH MpaBuiia (case 3) uieHTUYEH BTOPOMY /[case 2), 3a NCKITIO-
YEHUEM TOTO, YTO BMECTO MIPOCTOTO CKOJIB3SIIIETO CPEIHETO UCIIOIb3YeTCs KC-
MOHEHIIMATbHOE.
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Bb110 MHOTO pacCyXaeHMiT OTHOCUTEIbHO BAXKHOCTU JAHHBIX 110 CyMMap-
HOIi BeJIMYMHE OTKPBITHIX MO3ULINIT Ha phIHKE (OTKPBITOMY MHTEpecy). JIappu
Bunmmamc (Larry Williams, 1979) ynoMsiHys1, 4TO CHMKEHHE OTKPBITOTO MHTE-
peca B TeUeHHE MMEPUOJIOB 3aCTOSI LIeH yKa3bIBaeT Ha MOTEHIIUAJ JUTsI CUJIBHOTO
nogbema. CokpalieHue OTKPBITOTO MHTEepeca MOXET ObITh MHTEPIIPETUPOBA-
HO KaK CHUXXKEHUE KOJIMYeCTBa 00pallaloLMXCsl Ha phIHKE KOHTPAKTOB, CO3/1a-
Basl yCJIOBUSI, KOTA CIIPOC Ha KOHTPAKTBI MOXET MePEeBECUTD MPENTOKECHHE.
YeTBepThlii 11a0JIOH MpaBUia (case 4) MPOCTO BHIYUCIISIET TPOLIEHTHOE CHUXKE-
HME OTKPBITOrO MHTepeca 3a nepuo ot /b nHeit Ha3an oo 1 aHst Ha3an (OTKPbI-
TbIil MUHTEPEC, KaK MPaBUJIO, HE ITyOJIMKYEeTCsl JUIsl TEKYLIETO JHs) U CpaBHUBA-
€T 3Ty BeJIMUMHY ¢ ToporoM (thr). Eciu cHXeHue Gosblile, YeM 1mopor, To Ipa-
BWIO npuHUMaeT 3Hauenne YCTHUHA. B ocTajlbHBIX CTydasiX OHO IIPUHUMAET
3HavyeHue JIOXKb. [Mopor u nepuon (1bl) — HensBecTHbBIE, KOTOPbIE OYIYT UC-
OJIb30BAaHbBI TIPY peain3alii IPOrpaMMbl.

[sThiit 11a6I0H paBuMIa (case 5) Mog0OEH YeTBEPTOMY 1Ia0JIOHY, HO pac-
CUUTBIBACT MOBBILIEHUE, a HE MaZeHNe OTKPBITOro nHTepeca. Ecim npoucxo-
IIUT yBeJIMUYEHME, Oosblliee YeM MOpOroBoe 3HaueHHe, TO MPABUJIO BO3Bpa-
maer 3HaueHune UCTHHA. [Ipyrue CUTyallud COOTBETCTBYIOT 3HAYEHUIO
AOXXb.

Llecroit 111a6JI0H TIpaBuIIa (case 6) MOXET Ha3bIBaThCSl YCJIOBUEM «HOBOIO

MakcuMyMa». 111aGiioH 3ampaiimBaeT, OTMeueH Jik Ib1-AHEeBHEI HOBBII MaK-
cuMyM 3a nepuo nocyenuux /b2 nueit. K npumepy, npaBujio MOXET 3By4aTb
Tak: «Ecmm nocTurHyT HOBBIN 50-THEBHBINM MaKCUMYyM B TIpe/iesiaxX MOCIeIHUX
10 gHeit, To npaBuio npuHumaet 3HaueHue UCTHHA, B Apyrux ciydasix —
JIO2Kb». D10 TIpaBUJIO MBITAETCS HANTH MPOCTOE YCIOBUE MPOOOSI, YIUThIBAsK
MPOOOU, KOTOPbIE MPOM3OIILTNA HECKOJIBKO JHEH Ha3al (BO3MOXHO, COMIPOBOXK-
JlaeMble OTKaTaMM K MPEeIbIAYLLIAM YPOBHSM COIPOTUBIICHUSI, CTaBLLIMMU YPOB-
HSIMM MOJIEPKKHU, YTO PACLIEHUBACTCSI APYTMM MPABUJIOM KaK XOPOIliasi TouKa
Bxona). B manHoM mpaBwmiie ecTh nBa mpoGesia, KOTOpble HEOOXOIUMO OyneTr
3aIOJIHUTh ITPU ITpOBeAcHUY pacueToB: /bl Ib2.

CenbMoii 111a6JI0H TIpaBWIIa (case 7) WASHTUYEH ILLIECTOMY, 32 UCKITIOUEHU-
€M TOTO, YTO OMpeeIsIOTCS HOBbIE MUHUMYMBI, @ HE HOBbIE MAaKCHMYMBI.

BocbMoit mabiioH npaBuiia (case §) vcciielyeT MHIEKC CPEeIHEro Harpas-
JICHHOTO JBUXEHMsI OTHOCUTEJIbHO IBYX MOpPOroB (thrl u thr2). Dot uHanKa-
TOP SIBJISIETCSI MEPOU HAJIMYMSI TPEH/IA, KaK 0OCYKIAJIOCh B TJIaBe, TIOCBSIICH-
Hoii npo6osim. Eciiu cpenHee HanpapiaeHHoe aBuxkeHne (ADX) Bblllie HIDKHE-
TO Iopora ¥ HUXe BEepXHETo 1opora, To PpaBUiIo Bo3BpaliaeT 3HaueHue MC-

THHA. B npyrux ciy4asix mpaBuio Bo3BpaiuaeT 3HaueHue JJ0XKb.

JleBsiTblii 11a0JIOH MpaBuiia (case 9) BBINOJIHSIET CPABHEHUE [IOPOTOB CO
3HAYEHMEM CTOXaCTMUYECKOTO OCLIMJUISITOPA, aHAJIOTMYHO HIA0JIOHY 8.

JlecsiTelii 11abJIOH MpaBuiia (case 10) olieHUBaeT HallpaBJIeHUE HaKJIOHA
ocumutsitopa MACD. [Inunel (Ib] w 1'52) nByX CKOJB3SILINX CPEAHNX, KOTOPbIE
cocraBiisitor MACD, u HarnpaB/ieHMe HakKJIoHa (V4) HeoOXOaUMBbI [Uisi BbIOOpa
3Hauenust UCTHUHA v JIOXKb v onipeniesieHbl KaK MmapaMeTphl.




288 {VV YACTb Il UCCNEAOBAHUE BXOJOB B PbIHOK

METOAOJIOMNS1 TECTUPOBAHUA

Huxe TIPUBOIATCA LIaru, HEOOXOIMMBIE JUISl SBOJIOLIMOHHOTO CO3aHUSI MO-
JIESIM BXOJa, OCHOBAaHHOM Ha 1abaoHax IIpaBuJI, UCIIOJIB3YEMBIX B 3TOM UCCJIE-
JOBAaHUM:

1. BbiGepute mpou3BoIbHYIO XpoMocomy ¢ 12 snemertamu. OHa
TIPEZICTaBIISIeT CO0O0Ii MOTEHIMATBHOE peleHre (CTyJaiiHoe 1, Be-
POSITHO, HE OYEHb XOPOILIee).

2. TlocTtaBbTe B COOTBETCTBME KaXKIOMY IapameTpy MpaBul OIpeie-
JIEHHOE YMCIIO, YTOOBI TIOJYYUTh TPU MOJTHOCTBIO OTpPENeIeHHbBIX
npaBuia (OOHO TSI KaXAOro reHa), W ONpenenTe 3HaueHue
HUCTHHA/JIOXKD st Bcex THE BO BpEeMEHHOM DsifLy.

3. OOpaboraiiTe 1IcHOBBIC JaHHbBIC ACHE 3a THEM. ECAM B TaHHBIH IeHb
BCe TpU NpaBuJia Bo3BpalialoT 3HaueHue UCTHHA v ecnu HeT Te-
KyIIel JIMHHOW (WM KOPOTKHUI) TIO3UIIMH, TO MOJIEIb IoydaeT
PBIHOYHBIH MPUKAa3 Ha MOKYNKY (WIM MPOAAXYy) MPH 3aBTPAIIHEM
OTKPBITUH.

4.  Ecmu uMmeertcs Mo3uLUsl, UCTONb3YIUTE CTAHIAPTHYIO CTPATETUIO
BBIXOIa TSI OCYLLECTBJICHHUSI BBIXOJA.

5. OueHute TOproByto 3(GeKTUBHOCTD NOTCHIIMATBHOTO PEIICHMSI.
Il 3TOTO OIpPENeNUTe «TIIPUrOIHOCTh PEIEHUs» KaK COOTHOLe-
HUE PUCK/TIPUOBUIL B TOJIOBOM BbIPaXX€HUM — BEJIMYMHA, KOTO-
past hakTHYeCcKH SIBJISIETCS] 3HAUCHUEM {-KpUTepusi.

6..  CoolLIuTe reHeTUYECKOMY ONTUMK3ATOPY, HACKOIBKO TIPUTOHO
(B BBILIEYIOMSIHYTOM CMBICJIE) TOTEHLIMATBHOE PellleHHe (XPOMO-
coma) . DT MO3BOJUT FEHETUYECKOMY ONITUMU3aTOPY OOHOBUTh O~
MYJISILIMIO XPOMOCOM.

7.  Eciu pelieHHe OTBEYAET OINMpPeeNCHHBIM KPUTEPUSIM, TO CIIEAYET
CTeHEepUpPOBaTh CBOAKY 3(GGEKTUBHOCTH CUCTEMBI M IPYIYIO MH-
(opMalLnio 1 COXpaHUTb 3TH JaHHBIE B (haiiie Wis Mocieayole-
r0 pacCMOTPEHMS.

8. nOBTOpHTB BBILICYTIOMAHYTBHIC IIark CHOBAa U CHOBa 10 TEX I10D,
TTOKa HE HpOﬁﬂeT JIOCTaTOYHOE YUCJIO «ITOKOJIEHUIA».

Tak Kak BbILICYTIOMSIHYTbIE 11ark MOBTOPSIIOTCSI, PEILICHUSI WU «1OKOJIe-
HUS», CO3JaHHbIE FEHETUYECKUM ONTUMU3ATOPOM, B CPEITHEM CTAHOBATC JIyd-
e u jyyiie. bosblioe KonmuyecTBo oTaebHbIX (D (HEKTUBHbBIX pelIeHuit No-
SIBUTCSI B TEYEHME IBOJTIOLMOHHOIO npouecca. boabunHCTBO pelieHuii 6yaer
3anucaHo B daiiie, CO31aHHOM B X0/Ie HEOIHOKPATHOTO BBIMOJIHEHUS EPBbIX
CeMU BbIUMCIMUTENbHBIX L1aroB. Huxe Oyaer paccMOTpeH Kon, HalMCAaHHbII
Ha C++, KOTOPBII OCYLIECTBISIET BbILICYIOMSIHYTbIE LIIaTH.
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W3-3a npupoabl NpaBuil, BEPOSITHO, OyleT pa3IMyHbIM MOBEICHUE MOMIe-
JIel TIpY OTKPBITUM JUTMHHBIX M KOPOTKUX MO3ULMiL. B cBs3U ¢ 3TMM Monenu
BXOJa [UIsl JUJIMHHBIX MO3ULIMI HaWIeHbl U MPOBEPEHbI OTAEIBHO OT MoJeei
BXOJ1a JUTS1 KOPOTKUX MO3ULMi. DHEeKTUBHOCTb MOZIE OLIEHUBAETCSI 1a BCEM
noptdee. Lleab cocTout B ToM, YTOOBI HAMTH HAOOP MpaBUII, KOTOPbIE 06ec-
MeYMBAIOT HAWIYYIIyl0 3(D(hEeKTUBHOCTD TOPTOBIM BCeM IOpTdeneM puHaH-
COBBIX MHCTPYMEHTOB. [Ipolieaypa, ucronb3yeMasi 31ech, OTJIMYAETCsl OT Ha-
mx 6onee paHHUX uccnenoBanuii (Katz, McCormick, despanb 1997), rae no-
MCK ONTUMATbHBIX MPABUJI MPOBOIWIICS HA KAaXIOM PbIHKE B OTAEIbHOCTUH —
TOZIXOM, B OOJIBILEH CTEereHN MOABEPKEeHHbIN addekTaM «BpeqHOii» MOAroH-
KM TI0[l UCTOpUUECKUe TaHHble. HarmoMHUM BbIBOM, TMOJYUYEHHBI B OTHOILLIE-
HUM HECKOJIbKUX MOJIeTIeil, KOTOpble ObLTM NIepBOHAYAIBLHO ONTUMU3UPOBAHBI
Ha MHAMBUIYAIbHBIX MHCTPYMEHTAX: MPH MCIIOIb30BAHUU OIHON MOIEIM JIst
BCEX PBIHKOB 0€3 ONTUMMU3ALUKN WM HACTPOUMKY TOJ OTIAENbHBII PBIHOK 3¢~
(beKTMBHOCTb TAHHOI MOJEIN MOXKET CYILIECTBEHHO MOHU3UThCs. B Hukece-
NIOIIMX TecTaX MCIOJb30Balach cTaHmapTHas riatdopma C++, cranmapr-
HbI€ MPUKA3bl BXOJA M CTpATerusi BbIXOA.

static int EventPresent (irt *es, intm, int co) {
// VicmombsyeTcst dyHximed Rules mns oBJerdenus KONMDOBAHMS
int i;
forti=cp-m+l; is=ch: L++}
if (es[i]) return TRUE;

return FALSE ;

static void Rules (float *opn, float *hi, float *lo, float *cls,
Float *uwol, *leat *oi, Eloat *aty, izt nph, int wl, float wd,
Floaz v3, float +4, int *ana) |

// Tpouenypa omnpenensieT mablOHE NPaBMI, MCIOIB3YEMEX
/ /B reHeTMYeCcKOM IpoLecce 3BOJIOLMM MOJesM, OCHOBAHHOM Ha IpaBulax.

// opn, hi, lo, cls - CraHapTHHe LeHOBHe maHHme [1..nb)
// vol, oi - obbeM M OTKpHTHI MHTepec [1l..nb]
// nb - KomMuecTBO mHelt

// vl, v2, v3, vd — CEeNeKTOp IpaBwl ¥ [apaMeTpsbl

// ans - BHXOIHHE LIEHOBHe HaHHbe [1..nb)

// moKanemse MaKPOdYHKIVIL

#define LinearScale(x,a,b] ((x) *{(o)-(a))/1000.0+(a))
#define BiasedPosScale(x,a) (0.000001*(x)*(x)*(a))
ttdefine Compare (a,b,dir) ({(dir)>=0)2((a)>(b)): ( (a)<(b))}

// TOKalbHEE IEPEMEHHEE

static int 1bl, 1b2, per, cb, maxlb=100;

static float thr, fac, thr2, thrl, trap, tiny=1.0E-20;
static int IsNewHigh [MAXBAR+1] , TsNewLow [MAXBAR+1] ;
static float Sorl [MRXEBAR:Z]:

// wabioHH IpaBuiI
switch(vl) { // BH6VpaEM MNpaBuiIo

case 1: // cpaBHeHME M3MEHEHMs] LEHH C II0POI'OM
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1bl = (int)BiasedPosScale(v2, 50.0);
1b2 = (int)BiasedPosScale(v3, 50.0);

fac = LinearScale(v4, -2.5, 2.5) * sart(abs(lbl - 1b2));
for (cb=maxlb; cb<=nb; cb++) (
thr = fac * atr [cb];
ans[cb] = clsfcb-1bl] - cls(cb-1b2] > thr;
) -
break;

case 2: // cpaBHeHME LIeHH C TPOCTHEM CKONB3SIMM CPeIHMM
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: // CpaBHEHWe LleHH C SKCIOHEHIMATBHHM CKOMB3SIMM CDETHIM
per = 2 + (int)BiasedPosScale(v2, 48.0);
XAverageS (Serl, cls, per, nb);
for (cb=maxlb; cb<=nb; cb++)
ans[cb] = Compare(cls[cb] , Serl [cb] , V4-500.0);
break;

case 4: // cpaBHEeHMe MaIeHUsI OTKDHTOTO MHTEpEeca C TOPOTOBHM 3HAYEHUEM
1bl = 2 + (int)BiasedPosScale (v2, 48,0);
thr = LinearScale(v3, 0.01, 0.50);
for {cb=maxlb; cb<=nb; cb++) [

tmp = (oi[cb-1bl] - oilcb-1]) / (oi[cb-1bl] + tiny);
ans [cb] = tmp > thr;

}

break;

case 5: // cpaBHeHMe YBeNMYEeHMs] OTKDHTOTO MHTEpeca C IOPOTOBEM 3Ha4YeHHeM
1bl = 2 + (int)BiasedPosScale({v2, 48.0);
thr = LinearScale(v3, 0.01, 0.99);
for (cb=maxlb; cb<=nb; cb++) {

tmp = (oilcb-1] - oilcb-1bl]) / (oilch-1bl] + tiny);
ans [cb] = tmp > thr;

}

break;
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AvgDLirtov (al, 1o, cle, nb, 14, Serliy
for (cb=maxlb; cb<=nb; cb++)
ans[cb] = (Serl[cb] > thrl && Serl[cb] < thr2)
&& Compare (Serl [cb] , Serl [cb-1] v4-500.0);
break;

case 9: // Memnenmsit %K
thr = LinearScale(v2, 5.0, 95,0);
fac = LinearScale(v3, .0, 20.0);
thri = thr - fac;
thr2 = thr + fac;
StochOsc (Serl, hi, lo, ¢ls, 2, 10, nb);
for (cb=maxlb; cb<=nb; cb++)
ans[cb] = (Serllcb] > thrl && Serl{cb] < thr2)
&& Compare (Serl[cb] , Serl [cb-1] , v4-500.0);
break ;

case 10: // HanpasneHue HakJIoHa MACD
1bl = 2 + (int)BiasedPosScale(v2, 18.0);
1b2 = 1pbl + 1 + (int)BiasedPosScale(v3, 48,0);
MacdOsc (Serl, cls, 1, 1bl, 1b2, nb);
for (cb=max1b; cb<=nb; cb++)

ans [cb] = Compare(Serl[cb], Serllcb-2], v4-500,0);
break;
default:
nrerror (“Undefined rule template selected");
break;

// mepere maxlb >7TeMeHTOB pesynmTaTa NOTKHH WMETH 3HAaYeHMe JIOKb
memset (&ans [1] , 0, sizeof (*ans) * maxlb);

#undef BiasedPosScale
#undef LinearScale

static void Model (float *parrns, float *dt, float *opn, float *hi,
float *lo, float *cls, float *vol, float *oi, float *dlrv, int nb,

TRDSIM &ts, float *eqcls) (

case 6: // HenaBHME HOBHE MAKCUMYME
1bl = 2 + (int)BiasedPosScale({v2, 48.0);
1b2 = 1 + (int)BiasedPosScale(v3, 8.0);
for (cb=1b1+3; cb<=nb; cb++)
IsNewHigh[cb] = hi[cb] > Highest (hi, 1bl, cb-1);
for (cb=maxlb; cb<=nb; cb++)
ans [cb] = EventPresent (IsNewHigh, 1b2, cb);
break;

case 7: // HejasHME HOBHE MUHNMYMH
bl = 2 + (int)BiasedPosScale(v2, 48,0);
1b2 = 1 + (int)BiasedPosScale(v3, 8.0);
for (cb=1bl+3; cb<=nb; cb++)

IsNewLow[cb] = lo[cb] < Lowest{lo, 1bl, cb-1) ;
for (cb=maxlb; cb<=nb; cb++)

ans[cb] = EventPresent (IsNewLow, 1b2, cb);
break;

case 8: // cpejHee HaNpaBJIeHHOE NBUKEHVE
thrl = LinearScale(v2, 5.0, 50.0);
thr2 = thrl + LinearScale(v3, 5.0, 20.0);

J/ Teretuueckas oponous MOAEMM BXONA, OCHOBAHHON Ha NpaBMiax.
/7 File = xlémod0l.c

// parms - Habop [l..MAXPRM] mapameTpos

s, de — mabop [l..nb] naT B dopmare CIMMAL

// opn - Habop [l..nb] meH OTKpHTMS

// hi - Habop [1..nb] MAKCUMANBHEX LeEH

// lo - Habop [l..nb] MyHMMANBHHX MeH

J/ cls - Habop [l..nb] mnen zaxpurus

/7 vol — mabop [l..nb] sHavermit ofmeMa

J/ ol - mabop [l..nb] B3HAYEHMII OTKDHTOTO MHTEpeca

,; dlrv - mabop [1 ..nb] Ccpenmelt MONNAPOBOJ BONATHIHLHOCTH
// nb — KONMMYEeCTBO guelt B Habope OaHHEX

/I ts - CCEUIKA H& KJacc TOPTOBOTO CHMyJATOpa

// eacls - Habop [l..nb] ypoBHel KarmMTana MpM 3aKPHTEX TO3IULMSX

// OmMCHBaeM JIOKAaNEHHE [epeMEeHHHe

static int re, cb, ncontracts, maxhold, ordertype, signal;
static int disp, k, medeltype;

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

static float exitatr [MAXBAR+1] ;

Static int rulel [MAXBAR+1] , rule2 [MAXBAR+1] , rule3 [MAXBAR+1] ;
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// KOIADyeM NapaMeTp B JNOKaNbHHE TEpEMEHHHEe IV GONee yHOBHOTO OBDANEHMA K HiM

modeltype = parms([14}; // vomens: l=IJIMHHEA rosuuusi, 2=KOPOTKas

ordertype = parms[15]; // Bxom: 1=Ha OTKpHTMM, 2=MO0 JIMMUTHOMY TDPUKAZY,
// 3=mo cTOM-NpUKazy

maxhold = 10; // MaKCUMANLHESI MEpuoN yIepKaHVS MOBULIL

ptlim = 4; // nenepas MpuOHIL B eOVHULAX BONATUIBHOCTH

mustp = 1; // >2amMTHAS OCTAHOBKAa B eNMHMIIAX BOJATUIBEHOCTN

// BHIIONIHEHME DacHeTOB [IOJIs1 BCei LIeHOBOM MHOopMaLmmM
AvgTrueRanges (exitatr, hi,lo,cls,50,nb); // cpemHMiI MCTMHHEII OMaNaz3oH OIS
// BEXO#A
switch(modeltype) {
case 1: case 2: // INs MOmened OTKPHTUS IIMHHHX ¥ KODOTKMX TOBMIIMIL
// @nOns Kax@oro IOHA OTHOEeNBHO OLEeHWTH TPU MpaBuila
Rules (opn, hi, lo, cls, vol, oi, exitatr, nb,
parms (1], parms (2], parms [3] , parms (4], rulel) ;
Rules [opn, hi, lo, cla, vwol, oi, exitatr, nb,
parms (5], parms [6], parms [7], parms [8], rule2);
Rulen (opn, hi, lo, cla, wel, ai, exicatr, nb,
parms [9], parms[10], parms{ll], parms[12], rule3);
break;
default: nrerror{”Invalid model type");
}
// TpoxomuMm uYepes IHM, YTOOH MOINENMPOBATE HACTOSIYH TOPTOBIIO
Eor(ch = 1; ok <= ap; Sh++p |

//He OTKpHBAEM MO3VINMII IO Havyana MEpuofa BHGOPKI
//. .. TO Xe camMoe, YTO yCTaHOBKa MaxBarsBack B TradeStation
if(dtlcb] < IS_DATE) { egcls[cb] = 0.0; continue; }

// BHIIONHSEM BCE OXMOAONME MPMKA3H M COXPaHseM 3HadYeHue KalmTana IIo
// 3axpuTHIO

rc = ts.update(opn[cb] , hi[cb], lo[ch]l , cls [cb]l , cb) ;

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

eqclscb] = ts.currentequity (EQ_CLOSETOTAL) ;

// TONCHNTHBAEM KONMHYECTBO KOHTPAKTOB U TOPTOBIM
// ... MH XOTMM TOPTOBATH IOJUIADOBEM SKBUBAIEHTOM BONATUMIBLHOCTH
// ... 2 HOBHX KOHTpakTOB S&P-500 ma 12/31/98

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

if (ncontracts < 1) ncontracts = 1;

// wusberaeM yCTaHaBNMBATE TPUKAa3:H Ha NHM C OTPAHMIEHHOV TOPTOBIEl
if (hi[cb+l] == lolcb+l]) continue;

// TeHepupyeM BXOIHHE CHTHANH, MEHH CTON- ¥ JIMMATHHX [PUKAa30B
signal = 0;
switch (modeltype) {
case 1l: // TONBKO OJIMHHBE IO3ULIMM
if {rulel[cb] && rule2{cb] && rule3jcb]) signal = 1;

break;

case 2: // TONBKO KOPOTKME MOSVLIIL
if (rulellch] && rule2 [cb] && rule3 [cb] ) signal = -1;
break;

}
limprice = 0.5 * (hifcb] + lo[cb]);
stpprice = cls [cb] + 0.5 * signal * exitatr[cb] ;

// OTKpHBaeM IO3MLUMIO, MCIONbL3Ysl ONpeleNIeHHHEe TUIIH IPUKa30B
if (ts.position() <= 0 && signal == 1) {
switch(ordertype) { // BubupaeMm HyXHHII TN IpUKasa
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case 1: ts.buyopen( 1’, 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) [ // BuOupaeM HyKHBI TWII 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");

// CUMyJSTOp MUCMONB3yeT CTaHNapTHYD CTPaTeruo BHXOOA

tmp = exitatr[cb];

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

1 // obpabaThHBaeM Clemyouyi NeHb

C++ KoJ onuchIBaeT 1a0I0OHbI TPABUJI U CTPATETUIO TOPIOBOM CUCTEMBI.
LI1a61oHbBI TpaBUJI OMPEESIOTCS C TOMOIIIbIO (pyHKIIMY Rules. ApryMeHTbI vi,
v2, v3 1 v4 (4eThIpe Yncia, KOTOpPble COAEPKUT KaXIbIil TeH) HeCyT BCIO MH-
dopmaruio, TpedbyeMyro s peaau3aliy MabjJoHOB MpaBUil. ApryMeHT v/
HCIIONIBb3YETCs ISl BBIOOpa TpeOyeMoro 111abjioHa rnpaBuia u3 10 10oCTyIMHBIX;
apryMeHTsbl v2, v3 1 v4 UCTIONB3YIOTCS TS OTTpeie/ieHHsI TPeOYyeMbIX IapameT-
POB KaXJI0TO0 IpaBuJia (HarpasJieHUsI CPABHEHU S, TIEPHO/IBI CKOJIB3SIIIIUX CPEe/l-
HMX M T.J.). 3aTeM MpaBUJIO OLIEHUBAETCS Ha BCeX IHsX, U oueHku (1 i
HUCTHHA, 0 iis1 JIOXKb) mome1ialotcst B BEKTOP ans, BO3BPaIIAIOIINI Pe3yITb-
TaThl GYHKIIUU.

Maxkpoc BiasedPosScale (x, a) MCTIONb3yeTcsl JUIsl CO3IaHMUST COOTBETCTBUSI
Mexay HeabiMu yrciaamMu ot 0 1o 1000 1 HenpepbIBHBIM THana3oHoM ot 0 10 a.
Makpoc MCIOJb3yeTcsi, YTOObI BHIYMCIUTD MEPUOIbI 06paTHOro 0630pa st
orpeeeHHsI LIEHOBBIX 9KCTPEMYMOB U TIEPUOJIbI CKOJIB3SIINX CPEAHUX V.2, V.3
WK v4, 3HaY€HUsI KOTOPBIX IOJIyYeHbI 13 TeHETUUECKOT0 aJITOPUTMa 1 TIPOHY-
MepoBaHbl LieJibiMu yuciaamu ot 0 1o 1000. CooTBeTCTBUE MEXILy HOMEpaMK
ot 1 1o 1000 1 yncnamu u3 Aana3oHa ot 0 10 a HeIMHEITHO — OHO YCTPOEHO
TaK, YTOOBI MOXHO ObLTO 00Jice AeTaTbHO MCCAEI0BATh MEHbBIIINE 3HAYCHUST
rnapaMeTpoB. Hanpumep, Npearnonox M, 4To Mepruoi CKOIb3SIILIETO CPETHEro
usMeHsieTcst ot 2 1o 100 aHeit. Heobxoammo ¢ 0nMHaKOBOM TOYHOCTHIO IPOM3-
BOAMTH BBIOOP JIYUIIIETO peleHUsI MexXay reproaamu 2, 3 u 4 u nepuoaamu 30,
50 1 90. ToYHOCTD MOKCKa OJKHA OBITh BBIIIE IJISI MAJICHBKUX YUCEIT. DTO CBS-
3aHO € Te€M, YTO M3MEHEHUE MepHoJia CKOJIB3SILIETO CPEIHEro OT 2 10 5 THe
CUJIbHEE MOBJIMSIET Ha PE3YJIbTaThl TOPTOBJIM, YeM U3MeHeHue oT 50 1o 60.

Makpoc LinearScale (x, a, b) BbINONHSIET TMHENHYIO aIpecalnio HeJ0unuc-
sienHoro nuama3ona (0 ... 1000 k nuama3ony a ... b. Makpoc 0ObIMHO MCTIONb3Y-
€TCsl PV BBIYKMCIIEHUM TIOPOrOB WM OTKJIOHEHMIA. B Koze 1mabnoHa npasujia
BCe MapaMeTpbl BbIYMCICHbI BHYTpU GyHKLIMM Rules, a He BHyTpu ['A. ['eHeTn-
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YECKUI alTOpUTM MMeeT MHCTPYKIIMIO TeHepMpPOBaTh YMC/Ia B IMara3oHe OT
O 10 1000, 32 UICKITIOYEHHEM 3JIEMEHTOB XPOMOCOM 1, 519, KOTOpPbIE SABJISIIOTCS
MEePBBIMU YMCIIAMH B KaXIOM Te€HE M HUCITOJBb3YIOTCSI B KaUeCTBE CEIEKTOPOB
1abJI0HOB MpaBuil. MaciutabupoBaHue NMpoBoaAUTCst BHYTpU dbyHKUUM Rules,
TaK Kak 1a0I0HbI JUIS1 pPa3JIMYHbIX BUIOB IPAaBWJI UMEIOT pa3InyHbIe AUana3o-
Hbl U3MEHEHMSI TAPAMETPOB U KOHTPOJIbHBIX 3HAYCHU .

IIpoliecc 2BOIOLIMM TOPTOBBIX CUCTEM HAYMHAETCSI CO CIy4ailHOTO BbIOO-
pa 3HaYeHU XPOMOCOMBbI. [eHEeTUYeCKUI OMTUMHU3ATOP BbIOUPAET JBA YWieHa
MOIYJISIUMA U CIIapUBaeT UX (MCXOMsl U3 OIpelesIeHUs] CKPeLIMBaHUsl, HOPMbL
MYTallMu U pa3Mepa reHa). 3aTeM MOJydeHHOe MOTOMCTBO BO3BpalaeTcst Kak
noreHuMaabHoe peireHue. Korga kommoneHTty A cooGiiaior 06 3¢ dekTruB-
HOCTH TOJTy4€HHOTO PELICHUSs, OH CPABHUBAET €¢ C HAMMEHEE ITPUTOTHBIM Wie-
HoM nonyJisituu. Ecim nmpuronHocTs moToMcTBa GOsIbIle, YeM Yy HAaMMEHee Py -
rOIHOrO 4WieHa, T0 ['A 3aMeHsieT HauMeHee MPUTOIHBIN WIeH PEellIeHMs! MOy~
YEeHHBIM MTOTOMCTBOM. DTOT MPOIIecC TOBTOPSIETCS B TeUEHUE HECKOJIBKUX T10-
KOJICHU U OCYIIIECTBIISIETCSI C MOMOIIIBIO TIPOrPAMMHO# 000I0UKM (HE MPUBe-
IIeHHO! B JaHHOW KHUTE), KOTOpasi, B CBOIO OYepelb, JeJAeT MOBTOPHbIE
3arnpocsl K ¢byHKiuu Model njisi MoneMpoBaHUsI TOPrOBJIU U OLIEHKU MPUTOf-
HOCTU CHUCTEMBI.

Kon dyHkuuu Model nouty uaeHTUYEH UCMOIb3yeMOMY B Oojiee paHHUX
rnaBax. Jlo LMKIIa MHAEKCALU JHEH, B KOTOPOM F€HEpUPYIOTCS PUKa3bl IS
TOproeiu, GyHKUUS Rules BbI3bIBaeTCsl TPX pa3a (OAMH pa3 Uisl KaXI0ro IeHa),
¥ pe3y/IbTaThl TOMEIAIOTCsI BO BpeMeHHbIe psiiablrule !, rule2vimu le3. Tpu aTom
TaKKe MOACYMTBHIBAETCSI CPEIHUI UICTUHHBIN IUana3oH 3a nociaenHue S50 nHei,
TMOCKOJIbKY 3TO HEOOXOAMMO JUIsl CTAHAAPTHOI'O BBIXO/A M OLIEHKH ITpaBuil. BHyT-
pU LIMKJIA OLIEHUBaHWE MPaBWJI IPOU3BOIAUTCS [UIsl TeKylero nusi (rulel[ch],
rule2[cb], rule3[cb]), v ecnu Bce olleHKHM Bo3BpaliaoT3HaueHue UCTHHA, To
FeHEePUPYETCs] CUTHAI Ha TTOKYTIKY (WM MPOIAXY, €CJIA UCCIIEAYIOTCS BXOIbI B
KOPOTKYIO TTO3ULIMIO). Bxompl 3amporpaMMrpoBaHbl CTaHAAPTHBIM CIIOCOOOM
IUTSE KaXIIOTO U3 TPeX TECTUPYEeMbIX MMPUKA30B. B 9BOMIOIIMOHHOM Mpoliecce
HCITIOJB3YIOTCSI TOJIBKO TAaHHBIE U3 BBIOOPKH.

BeixonHble 1aHHBIE, TTOJyYeHHBIE OT TPOrPAMMHOI 000JIOUKH, TTO3BOJISIOT
BBIOpATH XeJlaeMoe pelieHre, KOTOPOe MOXKHO UCIOJIb30BaTh B TOPTOBJIE OT-
IIeJIbHO WJTU B TpyIIie Mozeseid. PerieHnsi MoryT ObITh JIeTKO chopMyIMpoBa-
HbI KaK [MOHSITHBIE MPaBWJIa ISl OLIEHKU X «(DU3NYECKOro CMbIC/Ia» 1 UCTIONb-
30BaHMS UX B KAUECTBE 3JIEMEHTOB APYTHX CHUCTEM.

PE3YJIbTATblI TECTOB

BbUTY BBITIOTHEHBI IIECTh TECTOB. DBOTIOLIMOHHBIN IPOLIECC UCTIOTB30BAJICS LISt
TMOVCKA ONTUMAJIBHBIX TTPABUJI BXOJIA B [JUIMHHbBIC U KOPOTKKE MO3ULIMK C KaxkK-
JIBIM U3 TPEX IIPUKA30B ISl BXONA: 110 LIEHE OTKPBITUSI, CTOI-IIPUKA3Y U IMMUT-
HoMmy mpukasy. Bo Bcex citydasix 6bu10 co3naHo 2500 moKOJIeHUIA reHeTnyec-
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KOi1 06paboTKU. 3anaya BEIMUCICHUS BCEX PEIICHUI U COXpaHEHUS X B daii-
Jibl MOTpebOBajia BCEro HeCKOJIbKO YacoB Ha ObicTpoM Pentium, 4to neMoHCT-
pUpyeT NMPaKTUYECKYIO NMPUTOAHOCTb ATOro MeTona. Iist Kaxaoro tecta reHe-
TUYeCKUii npolecc npousses TadbanyuHblii daiin (GFiles ot 1 1o 6), cocrosiuii
U3 CTPOK, COOTBETCTBYIOLLMX KaXK10MY U3 MoKoyieHuil. Takum o6pa3om, Kax-
Jlasi CTpOKa IPEACTaBIIsIeT OINpele/ieHHOe pellleHre. BOoJbIIMHCTBO paHHUX
pelleHn i 6BIAK MaJIO IPUTOIHBIMU JUISI TOPTOBJIM, HO KQ4E€CTBO PEILIEHU yiTyd-
LIAJIOCh C MOSIBJICHUEM HOBBIX MOKOJICHUI, 4TO xapakTepHo mis A, Kaxnas
CTpOKa CONepKUT MHPOPMALIMIO OTHOCUTENBHO 3(DMEKTUBHOCTU OTIETBHOTO
peliieHus1 — Habopa MapaMeTpoB, KOTOPbIH MPeICTaBIIsIeT IeH, CoMepKallnii-
cs1 B TIOJTHOM XpOMOCOME.

Bbuti BBIOpAHBI JIyYIlIMe PEIIeHNs 11 BXOJIA B JVIMHHYIO M KOPOTKYIO MO~
3ULINIO TIO 1IEHE OTKPBITUSL. DTH PELIeHUs NCTIOIb30BAINCH VIS TIPOBEICHUS
LIECTU TECTOB, Pe3yJIbTaThl KOTOPBIX MPUBEIEHbI HIUXE. B 4acTHOCTH, OBLIO
MPOTECTUPOBAHO PElICHUE, KOTOPOE 00ECTIeYMBAIIO YU BXOJ B JUTMHHYIO
MO3MLIMIO MO LIEHE OTKPBITUSI, U €10 3 HEKTUBHOCTD Obla OLIEHEHA OOBIYHBIM
cnocoboM Ha obeux BbIOOpkax. To ke camoe pellieHUE ObLJIO MTPOBEPEHO U
OLIEHEHO C BXOJIOM I10 CTOM-IIPUKA3y U JIUMUTHOMY mpuka3sy. Takasi xe rpo-
Leaypa Obuia MpoBeleHa Ul KOPOTKUX MO3ULUIA: ObUIO OIpelesieHo JyJllee
pelieHue IJisl BXoa B KOPOTKYIO MO3UIIMIO TI0 1IEHE OTKPBITHSI. 3aTeM peliie-
HHME ObUIO MTPOBEPEHO Ha 00erX BHIOOPKAX ¢ KaXIbIM U3 IIBYX THUITOB MPUKa-
30B. MbI He OTOMPAIN OTAEIBHOE ONTUMATIBHOE PElICHUE Ui KaXI0ro TUra
TprKasa, TOTOMY UTO TaKKe AEHUCTBUS He TI03BOJISIT CPAaBHUTD 9D HEKTUBHOCTD
pasIMYHbIX BUAOB MPpUKa30B. Hampumep, onTuMaibHbIA BXOI [0 LIEHE OTKPbI-
TUSI MOXKET JaBaTb MOJEJb NPpo0osi, B TO BpeMsl KaK ONTUMAJIbHBII BXOM MO
CTOI-TIPUKA3y MOXKET HaOJI0IaThCsl MIPYU UCIIOIb30BAHUK TTPOTUBOTPEHIOBOI
MOJIEJIV IICHOBOTO MMITYJIbCA. DT MOJIESTM HUKaK He CBSI3aHbl APYT C IPYTOM, U
UX pe3yJibTaTbl HUYEro He roBopsiT 00 obuieil 3¢ ¢GeKTUBHOCTU pa3IMUHBIX
BUIIOB IpUKa30B. [103ToMy MBI CHavas1a MCKaJId HAaWJIydllylO MOZE/b C PhIHOY-
HBIM [IPUKA30M I10 [IEHE OTKPBITHSI, a 3aTeM TECTUPOBAIN HAWICHHYIO MOJIE/b
C IPyrMMU BUIaMu pukKa3oB. [10cKoIbKy MOzie/Ib OCTaeTCs HEU3BMEHHOM, 3TOT
MOJIXO]I MIO3BOJISIET IeJIaTh 3HAYMMbIE CPABHEHMUSI PA3IMYHbBIX TUIIOB PUKA30B.

PeweHus pona BXxopoB B AJIMHHYIO No3uuuio

Tabun. 12-1 npeacrasisier TOpro.uie pe3yibTraThl 20 JIy4IINX PEeLIeHU 111 BXO-
JI0B B JUIMHHbIE MO3ULMU 10 LeHe oTKpbITus (GFile 1). Kaxnaas crpoka npen-
CTaB/isIeT Pa3IMYHYI0 TOPrOBYIO Mojeib. [lapaMeTpbl He YKa3bIBalOTCs, HO
rpencTaBieHbl HoMepa nokosieHuit (HOMEP), BepOSITHOCTb WY CTATUCTUYEC-
Kasi 3HAYUMOCTb [ BEP, NecsITUYHbII 3HAK OMYILEH, HO MOAPa3yMeBaeTcsl), Cpell-
Hsist IpUOBLIb B nojutapax 3a cueiky ($CAEA), oOliee KOJIMYECTBO CHENOK
(CAEA), dakrop npubsuin (D.ITPHE), 10OXOAHOCTb B IPOLEHTAX TOAO0BbIX
{Z10X%) v yucrast npubbUIL WK YobITOK (JI/Y).
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Tabauua 12—1. Jlywwue 20 pewenuii, nony4enivle 04s ONUHHBIX NOZULUL C
6x000M no UeHe omkpotmus

HOMEP |  BEP $CAEN CIET ©.NPYB IoxX% oy |
2306 000067, 17264 43 3.60 2.7 742352)
1889 000092) 7487] 254 1.81 53, 1896618]
2239 000257 11571 105 3.27] 100.4 1214959
2381 000413 19031 25 5.82) 100 475775
2382 000471 13550} 70 4.09) 100, 948500
2054 000499 8618 177 1.91] 80.§ 1525384
1564 000591 3201 854 1.38] 57. 2733654
1912 000747 4901] 437 1.53 5. 2141737
1473 000758 11415 70| 2.92 53.0 799050,
1770; 000879 5941 364 1.57 41.5 2162524
2226 000899 8887 110) 2,08 88. 977570

698| 000951 6602 231 1.78 78. 1525063
1079 000971 7017| 126 2.1 58.4 959742
1904] 001100 15591 25 5.10) 95.0 389775
2360 001146 23673 15| 10. 86.9 355099
1819 001206 25045 14| 17.05] 100.0 350630
2132 001400 6133 245] 1.69 77.5 1502585
1403 001402 6026 311 1.62) 48.5 1874086
1185 001415 23463 15) 9.63 80. 351945
2159 001415] 23463 15| 9.63 80, 351945

Db dekTMBHOCTD GOBIIMHCTBA U3 3TUX MOZIEJICi, 0 MEHbIIIei Mepe, BIie-
yamisieT. JIydie Moieu UMEIOT CTaTUCTUYECKYI0 3HaUMMOCTh Bbilie 0,00007,
YTO O3HAYAET, YTO ITU PELIEHMS] UMEIOT OYEHb BBICOKYIO BEPOSITHOCTH MPH-
ObUTBHOI TOProBix B OymyiieM. MHorue peiieHust 3apadbotanu 6osee 50% ro-
JIOBBIX. B HEKOTOPBIX Cityvasx MpUObUIA JOCTUIVIM 3HAYMUTENIBHO GoJiee BBICO-
KUX ypoBHEM. XOTs JIMMUTHBIIA MTPUKa3 Jajl MHOTO HAWIYYLIMX PEIIEHUI, OC-
TaJbHBIC MPUKA3bl TAKXKE MOKA3aJIM MHOTO XOPOILINX, €CJIM HEe BEJTMKOJIEITHbBIX
pesyibratoB. Kak u B npeabliymmx uccienoBaHusix, [A nmpeBocxoqHo oOHa-
pYyXMBaeT MHOTHME TIPUTOIHBIC IS TOPTOBJIM MOIEIIH.

PeweHuns ana BxopoB B KOpPOTKMEe no3vuumn

Ta6n. 12-2 npencrapisieT MaJieHbKyI0 yacTh (daiiia GFfile 4, B KoTopom nipen-
CTaBJIeHbl HaliZIEHHbIE MOJIEJTN BXOJIOB B KOPOTKME TIO3ULIUH IO [IEHE OTKPBITHUS.
Kak u B tecte 1, mpexcrapieHsl 20 HAWIYYIIMX PELIEHUI (OTOOPaHHBIX IO CTa-
TUCTUYIECKON 3HAYMMOCTH WJIM COOTHOLLIEHUIO PUCK,/TIpUOBLTB). M B 3TOM City-
Yyae HaJIMLIO MHOTO XOPOIIMX peliieHnii. OIHAKO OHU YK€ He CTOJIb BITEYaT/ISIIOT,
Kak pelieHus i JUIMHHBIX o3uluii. Mozenu, npuBeaeHHbIe B Tab. 12-2, 00-
JIAJAal0T MEHBIIEH CTAaTUCTUYECKON 3HAYMMOCTBIO U TOXOIHOCTBIO. Jlpyroe or-
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Tabauua 12—2, Jlywwue 20 pewenuii, noay4erHole 04 KOPOMKUX NOZULULL C
6X000M NO yeHe omKpbIMus

HOMEP BEP $CIET CIEn | &.IPUB A0X%
1671 003264 11929 368} 2.99) 4.9
1474 004558 10742 34 2.88 57.3
1413 008045] 11744] 22) 2.87, 50.9
155 010383 27167 11 4.71 29.7
1521 010383] 27187, 11 4.71 49,7
1243 012249] 9622 48] 2.30} 53,
512 012789} 8757 36 2.50) 20.5
586 014758; 10331] 50) 2.47 2.5
522 014895} 7985 32) 2.25] 40.9 255524
1825 015355) 11519 22 2.87 4.9 253414
1532 018217 4603 104] 1] 33.3 478719
1711 019089 20137 11 4,54 2.9 221507
1747 019483 7103 34 2.09) 34.9 241503
893 019955 13450 13 3.17 4. 174851
508 020676] 10615 28 2.44] PR 297224
754 021607 12664 14 2.74) 39 17729
1847 022971 8242 35 2.53 43.4 288470
537, 023029 12111 14 2.51 R 169554
1325] 023029 12111 14 2,51 3 169554
1324 023643 14738 10| 3.82) 22.0 147380

JIN4KE COCTOUT B TOM, YTO B OOJIBLIMHCTBE CIIy4aeB KOJIMYECTBO CHEJIOK ObLIO
OUYEHb MAIEHbKMM; OLEHKU MO/JIeJIEll OCHOBBIBAIOTCS Ha peAKuX coobITusAx. He-
CMOTPSI Ha BCE 3TO, SBOJIOLIMOHHBIN ITPOLIECC HALLeJI MHOTO IIPUOBLTBHBIX HA00-
POB MPaBUJI 151 BXOLOB B KOPOTKUE MO3ULIMU.

PesynbTaTbl TECTUPOBAHUA A5l CTaHAAPTHOro noprdens

Jlydmiee pemreHue, mokasaHHoe B Ta0a. 12-1 (WIMHHBIE MO3ULIMM), U Jy4dllee
perieHue U3 Tadi. 12-2 (KOPOTKME MO3UIMK) ObUTH IIPOTECTUPOBAHBI CO BCEMU
TpeMsi BuamMmu rnpukasoB. TecTbl ¢ 1 10 3 mpeacTaBisiioT JIYUIIyi0 MOJIEIb TS
IUTMHHBIX MO3UIIUI C BXOJOM IO LI€HE OTKPBITHSI, IPOTECTUPOBAHHYIO C BXO-
JIOM TIO LIeHEe OTKPBITHSI, TMMUTHOMY ITPUKA3y U CTOM-MPUKA3y COOTBETCTBEH-
Ho. Tectbl ¢ 4 110 6 MPEACTABIISIIOT JIYYLLYIO MOZIEIb IJIsi KOPOTKHX TIO3ULIUN CO
BCEMM TpeMsl BUIAaMU TpuKazoB. Tabu. 12-3 comepXUT pe3ysibTaThl JyULIUX
MOJIeJIel C BXOIIOM 10 1IeHEe OTKPBITHSI. Pe3y/ibTaThl IPUBEACHBI ISl JUTMHHBIX
Y KOPOTKMX MO3ULIMI Ha TaHHBIX B TIpeesiaX BBIOOPKU 1 BHE €€ CO BCEMU BU-
IITaMH BXOIHBIX TIPUKAa30B.

B tabnuue: BbI5 — Buj BbIOOPKU NaHHbIX {B — B npenenax, BHE — BHe
npezesioB Bbibopku); I0OX% — n0XOMHOCTh B IIPOLICHTaX rofoBbix; P/ITPHB —
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Tabauua 12—3. IDpghexmusrnocms ayvueil mooeau ¢ 6X000M nO yeHe OMKPbImusl,
UCNbBIMAHHOU Ha 6bI00PKe U 6HE ee Npedenog co 6cemu sUdamu
8X00HbIX NPUKA308

BuiE | [0X% | PmPvs | BEP | CAEN | npus% | scaen AHA | nPusan | NPMBKP
Tect O1. Anunnas no3WUMR, BXOA no uexe DTKPBITUR
B 82.2 122l o0.000 43 62| 17264 7 742 0
Bre 63.0 0.66 | 0.089 17 47| 10231 6 173 0
Tecr 02. J[Anunuas no3WUNA, BXOA NO IUMHTHOMY Npukiasy
B 65.8 0.99| o0.001 36 61| 14846 8 534 0
Bhe 87.7 0.66] 0.038 14 s0] 149 6 208 0
Tect 03. BX0A N0 pukasy
B 42.2 0.88| 0.003 22 72| 16247 8 357 0
Bre 1.7 0.20| 0.344 8 50 4246 6 33 0
Tecr 04. KOPOTKAR nO3NLKA, BXoA no LeHe OTKPLITUS
B 54.9 0.87| 0.003 36 60| 11929, 8 0 429
Bre -10.0f +0.21] o.669 17 35| -2711 6 0 -46)
Tect 05. IKopoTkan nO3WLWA, BXOA N0 IMMHTHomy NPW<asy
B 16.5 0.51] 0.056 34 64 7424 8 0 252
Bre -10.8] -0.24! o.686 14 42| -3351 6 0 -46
Tect 06. IKopoTkas NO3WUWA, BXOA NO CTON-npukasy
T 231] o060] o.081] 24 54 7493 8 0 179
| 713.00 -0.25] o.co06] 13] 30| -3704 5 0 48

COOTHOIIEHKE pHcKa/MpuObUIM B TonoBoM ucuncaennn; BEP — accoummpo-
BaHHasl BEPOSITHOCTb CTAaTUCTUYECKOil nocroBepHocTu; CAEJI — uucino cue-
JIOK Ha BCeX phIHKax B coctaBe rnoptders; [TPHE% — NnpoueHT NprObLTbHBIX
cnenok; $CAEA — cpeaHsisi IpuObUTb/YOBITOK co caenku; AHH — cpenHsis
IUTATENTbHOCTD cNeNKy B aHsIx; [1PUBJIJI — o61ast mpuobLTh OT ITMHHBIX TIO3U-
1M1 B ThICsTYax nojutapos; [1PUBKP— o61iasi ipuObUTh OT KOPOTKUX TIO3UIIUIA
B ThICSTYAX JI0JJIAPOB.

Tecmovt 1—3. Tecmuposanue moodeau 6x00a 6 OAUHHBLE NOZUUUU C X0~
damu no uexme OMKpbIMUsL, NO AUMUMHOMY NPUKA3Y U CHMON-NPUKA3Y.
Kaxk BuaHO u3 tabi. 12-3, Mozesb, MOMy4YeHHas! C MOMOILLBbIO 3BOJIOLIMOHHOTO
rpoliecca, Oblia MPUObLILHA MIPU BCEX TPEX THUIAX MPUKA30B KakK B BHIOOPKE
(KaK M OXUIaIoch, yaUThIBast Mollb ['A), Tak 1 BHe ee. B BbIOOpKe BooO1Ie He
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ObLTO TIPUOBLTM MeHbIIE 42% (B TOIOBOM MCUMCIICHUH) [UTs JIFOOOTO BUIA TIPH-
Kasa. Bee 3HaYeHMsI cpeHei IpuObIIN B caeike Obutn Gobiie ueM $14 000, 1
HU OIJHa CHcTeMa He nmela MeHblie 60% MpUOBUTBHBIX ceiok! BHe BHIGOPKH
pe3yJbTaThl ObUTH JI0BOJIBHO pa3HooOpa3Hbl. C BXomamMu MO 1IeHe OTKPBITHUS
VI TI0 JIMMUTHOMY TTPUKa3y CUCTEMa Io-TIpeXHeMY NTOKa3bIBajla BbIIAIOIINe-
csl pe3yJIbTaThl: CpeaHssi IpUObUIb B caeike 6buta Beime $10 000, a moxon-
HOCTb — BbIle 60% romoBbix. Co CTOM-TIPUKA30M MOJIENb paboTaia He Tak
XOpOIIIO: TOXOAHOCTh He mpeBbicuia 11%, a cpenHsisl caeka npuHecia BCero
$4246. EnvHCTBEHHBIM BHYLIAIONIMM OECITOKOCTBO ACIIEKTOM PE3yJIbTaTOB
SIBJISIETCSI MaJIoe KOJIMUECTBO ciiesiok. Hanmpumep, B rpejesiax BBIOOPKH € BXO-
JIOM Ha OTKPBITUY OBbLTO MPOU3BEIEHO TOIBKO 43 caenku 3a 10-1eTHuiA mepros
i opTdetst u3 36 ToBapoB. BHe BEIOOPKHU ObUTO TOJIBKO 17 CIEIOK B TEUCHUE
S-JIeTHeTo Teproa; 4acToTa TOProBJIM OblTa MTOCTOSIHHA M COCTaBJIsIa OKOJIO
4 cpienok B Tof.

IMo-BumMoMmy, rpaBuia 0OHApYXXUBAJIM HEOObIYHBIE (HO TIPUTOIHBIE JUIS
TOPrOB/IM) PHIHOYHBIE COOBITHSI; MOJOOHYIO MOJETb MOXXHO Ha3BaTh MOJEJbIO
IUISL «TOPTOBJIM B HETUITMYHBIX CIIydasix». DTa MOJIEJb He Tak Gecriojie3Ha, Kak
MOXET MOoKa3aThCsl Ha MePBbIi B3MIsI. ACCOPTUMEHT CUCTeM, Kaxnaasi UX KO-
TOPBIX TOPTYET MPU PA3TMYHBIX PEIKUX COOBITUSIX, MOXET 1aBaTh MPEBOCXO/I-
Hy1o TipuobLIb. [IpK paboTe ¢ CUCTEMOI1 TAKOTro TUIIA PEKOMEHIYETCSI TOPrOB-
JIs1 KaK noptdeneM cucteM, Tak U noptdesneM GUHAHCOBBIX MHCTPYMEHTOB.
OnHako HeOOJIBIIOE KOJMUYECTBO CIETOK MOXKET MOCTABUTD MO COMHEHHE CTa-
TUCTUYECKYIO 3HAYMMOCTH ITOJTyYeHHBIX pe3y/ibTaToB. JlaHHasi 3amada, Bepo-
SITHO, MOXET ObITh pellieHa MPU UCIOJAb30BaHUU 00Jiee CIIOXHOro crocoba
00paboTKM OONBIINX KOMOMHALIMI TIPaBUJL.

Tecmot 4—6. Tecmupoeanue modeau 6xo0a 6 KOpomkue NO3UUUL C 6X0-
dom no uene omkp A, NO AW My npukasy u cmon-npuxa3sy. Bo
BCeX Cinydasx 2(hHEKTUBHOCTD JIYYIIEl MOIENN Ul KOPOTKUX MO3ULIUIA, TTPO-
TECTUPOBAHHOW Ha TPeX BHIaX MPUKa30B, ObUIa XyXKe, YeM Pe3yJIbTaThl MOJIE-
Jielt 11 JUTMHHBIX TTO3ULMI B Tipenesiax BBIOOpKU. BHe BBIOOPKHM pe3ysibTaTbl
3HaMEHATe/IbHO YXYILIWIKCh, ¥ ObUTM OTMEYEHBI YOBITKU. B oTiiiume ot Moze-
JIY VTSt JUTMHHBIX TIO3ULIMIA 3Ta MOJIENb He TIPOILLIA TIPOBEPKY Ha TOPTOBJIIO BHE
MpeesioB BIOOPKKU. OMHAKO CTOUT OTMETHMTD, UTO €CJIM ObI MBI TOPrOBaJIU C
MTOMOILBIO MOJIENN KaK ISl JUIMHHBIX, TaK U JUIS1 KOPOTKUX TIO3U NI OHOBpE-
MEHHO, TO Ha JJAHHBIX BHE MPEIEIOB BHIOOPKH MPUOBLUIL OT JUIMHHBIX MTO3ULIMIA
3HAYUTEJIBHO MepeBeckia Obl TIOTepH OT KOpOTKUX. [omHas cuctema Gbijia Obl
BbIrofHa. To, YTO MOIEM TOPTOBJIM JUTS [JUTMHHBIX MTO3KMIIMIA paboTaloT JIydlLie,
YeM ISl KOPOTKMX, ObLIO HE OIMH pa3 OTMEYEHO B MPEAbIIYIIMX IJIaBax 3TOi
KHHUTH. BO3MOXHO, 3TOT (haKT CBsI3aH ¢ MPUCYTCTBUEM B CTAHAAPTHOM IOPT-
(heJte HECKOJIBKMX PBIHKOB, KOTOPhIE HAXOAMINCH B ObIYBEM TPEHJIE B TEUEHUE
JIOJITOTO BpeMeH!U. BeposiTHO, IpUYMHOM MOBBIIIEHHOM () (e KTUBHOCTH JUTMH-
HBIX TIO3ULIMIA SIBJISTIOTCS] OTJIMYMST B PeaKIIMU TOBAPHBIX PHIHKOB Ha U30BITOY-
HOE TpeUIOXEHME U HEXBATKY TOBapa,
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Pe3ynbTaTbl TECTUPOBAHUSA ANA KaXA0ro pbiHKa

Tab6n. 124 comepXUT pe3yabTaThl MO PbIHKAM IS JIyUYIIMX MOIENel KaK st
IUTMHHBIX, TaK U JJIsl KOPOTKUX MO3ULINIA, MPOTECTUPOBAHHBIX Ha ONTUMM3a-
LIMOHHBIX U TPOBEPOYHBIX BHIOOPKAX, ¢ MCIOJb30BAHUEM TPEX BUIOB MPHUKa-
30B UL BXOIAa B PHIHOK. [lycThle si9eiiKy B 3TOW TabJUIE OTPaXaloT OTCYT-
cTBMe crenok. [lepBasi KOJOHKa COAEPXKUT 0003HAYSHMST M3Yy4aeMbIX PIHKOB.
LeHTpasibHast U MpaBble KOJIOHKH COEPKAT KOJUYECTBO MPUOBLTLHBIX TECTOB
IS JAHHOTO peIHKA. Yucia B MepBoil CTpoKe MpeaCcTaBIsIoT NIeHTU(hUKATO-
poi TectoB: 01, 02 1 03 03HAYAIOT TECTHI VISl JUIMHHBIX MO3ULIMIA C BXOIOM Ha
OTKPBITUH, 110 JMMUTHOMY ITPUKAa3y U CTOI-MPUKa3y COOTBETCTBeHHO; 04, 05 1
06 MpencTaBiIsIIOT COOTBETCTBYIOLIME TECThI Ui KOPOTKUX no3uumid. [Tocren-
HSISI CTPOKA COIEPXKUT KOJIMYECTBO PHIHKOB, Ha KOTOPBIX TaHHAsI MOAEb Oblia
npubbLUIbHA. JlaHHbBIE B 9TOI TaGJIMLE MPEICTABISIOT OTHOCUTEIBHO eTalb-
HyI0 HHGOPMAIIMIO O TOM, KaKKe PHIHKY MPUOBUTBLHBI, a KaKWe HET, T Kaxk-
IO KOHKPETHOM MOJIENIN: ONMH MHUHYC (—) yKa3bIBaeT Ha YMEPEHHbIW Cpel-
HUii yobITOK B caenke — oT $2000 no $4000; nBa MuHyca (——) NPEACTABISAIOT
GOJIBILYIO CPEeIHIOIO TToTepIo B caenke — $4000 mim Gosblle; OIUH ILTOC (+)
03HAYaeT YMEPEHHYIO CPEIHIO MPpUOLLUIL B caeike — ot $1000 no $2000; nsa
mioca (+ +) yKaspIBaloT Ha GOJBILYIO CPEAHIO0 MPUObUTL B ceike — $2000
WK GOJIbLIIE; a TyCTas iYeiika COOTBETCTBYET yOBITKY 10 $1999 min npuobLiu
B nipeaenax $1000. (Ha3BaHuMsi ppIHKOB M X CUMBOJIBI COOTBETCTBYIOT 0603Ha-
yeHusiM Tabu. I1-1; yacts II, BBeneHue.)

Tecmo: 1—3. Tecmuposanue modeau 6xoda 6 OAUHHbBIE NOUUUU C
6X000M NO uene OMKPbLIMUS, NO AUMUMHOMY NPUKA3Y U CIMON-NPUKA3Y.
Tabn. 124 ykasbiBaeT, 4To B Ipezesiax BBIOOPKU MOJe/ib ObUla BeCbMa IMpU-
6butbHa 1151 NYFE (HO He mnsa S&P 500), i 6puraHckoro ¢yHTa, HeMeLKoi
MapKU, SITOHCKOW eHBbI, MAJUTAIUS], 1JTsI OOJIBIIMHCTBA PHIHKOB IMILIEHUTIbI, KaH-
3aCCKOM MILIEHUIIbI, KaKao, Jieca U ChIpoit HeTH (€CIM He YYUTHIBATh MOKYIKY
1o 1eHe oTKpbITUS). BHe BbIGopKU Ha NYFE He ObUIO ClIesIOK, OpUTaHCKUI (DYHT
1 HEMelIKasi MapKa MpOoJ0JDKaIM OCTaBaThCsl BeChbMa NMPUOBLTLHBIMU LTSI BCEX
TUIIOB ITPUKa30B. MHOTYE PBIHKY, TPUOBLIbHBIE B TIpeliesiaXx BBIOOPKHU, BHE €€
MIPE/IEIOB He 3aKJIIovyaiy ciesiok. HekoTopele ppIHKM, KOTOPbIE HE y4acTBOBa-
JIY B TOPToBJIe B Mpeeiax BHIOOPKH, ObLIN YCIICIIHBI BHE BHIOOPKHU (0COOEHHO
HEATUJIMPOBAHHBINM OeH3MH, cepeOpo U Kode). DTo yKa3bIBaeT Ha TO, YTO MO-
IieJTb TIPOIOJIKaJIa paboTaTh XOPOIIO, PUYEM HE TOJbKO Ha JPYroM Hepuoe
BPEMEHM, HO 1 Ha IPyroM Habope PHIHKOB.

Tecmot 4—6. Tecmuposanue moodeau 6xoda 6 KOpomkue no3uuuu ¢
éxo0amu no yeme OmMKp s, no au MYy RpUKa3y u CHon-npuKasy.
B nipenenax BbIOOpKM Ka3HayelCKKUe BeKcelsst, HeMellKasl Mapka, IlBeilapc-
Kuil ppaHK, KaHAICKUIA J0JUTap, CBUHAs IPYJAMHKA, OBEeC, KaH3accKast MIIeH-
113, aneJbCUHOBBINM COK M JieC TIOKa3aJId YCTOMUMBYIO TPUOBLTb. BputaHckuit
YHT 1 HemelLKast MapKa TaKoKe TIPUHECIH PUObLTL BHE BbIGOpKH. LIIBeiiap-
cKuii ppaHK ObLT MPUOBLTHHBIM BHE BEIOOPKH, HO TOJIBKO C JIMMUTHBIM TIPUKa-
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30M. Jlpyrue pblHKU JUMOO He ObUIM 3a/1eiiCTBOBaHbI B TOProsie, JM00 Obun
yobiTouHbl. BHe Boi6opku NYFE nokasa nprObUIb MPK BCeX TUIIAX MPUKa30B
(Oymyun yOBITOUHBIM B TIpeaesiaX BhIOOPKH).

Puc. 12-1 u3o6paxaet pocT Karnurajia npy TOprosie noprdenem wist IUIMH-
HBIX [MO3ULIMI C BXOIOM 1O LieHe OTKpbITUsl. Kak BuaHO U3 rpaduka, Habo-




02 ” i YACTb Il WUCC/NEAOBAHUE BXOA0B B PbIHOK

B npepenax BbIGopKu

BHe npenenos BbiGopkn
2ot
q
Hara
Pucynok 12-1. Poct kanuTana npu Topropie noprdesieM (JUIMHHbIE TO3UIMHU, BXOJ 10 1IeHe
OTKPBITHS).

Jajicst ycToMuuBbIi poct Kanutana. CtyneHvaras ¢oopMa rpacduka cBsizaHa ¢
HEOOJBIINM KOJTMYECTBOM CIETOK.

Bpewmst oT BpemeHU BechMa BBITOJHAS ClIeJTKa SIBJISIIach MPUUMHOM BHE3ar-
HOTO CTYIIEHYaToro pocta KanuTaia. JINHUS HAaMMEeHBIINX KBapaToB, BITUCAH-
Hasi B rpad¥K U3MEHEHHUsI KaluTaja, MOKa3bIBaeT MOC/IeNOBaTeIbHbII POCT B
06enx BbIOOPKAxX, ¢ HEOOJBIIUM MepeBecoM B paHHUE rofbl. PocT kanurana
MpU TOPToBJie TTOpTdeneM sl ITMHHBIX TO3UIUI C BXOIOM IO JIMMUTHOMY
TpUKa3y, KOTOPbII TOMOTaeT KOHTPOJIMPOBATh TPAaH3aKIIMOHHbIE U3IEPKKH,
npenacrapiieH Ha puc. 12-2. U 31ech Hab0OMaeTCsl aHAJIOTUYHOE CTYIIEHYATOe
n3MeHeHue Kanutaina. OaHaKo Ha 3ToM rpaduke He BUIHO 3aMeIEHUsI pocTa
B TTOCJIEAHUE TOABI — JIMHMS, BIMCAHHAsE METOIOM HAaMMEHBIIIMX KBaJApaToOB,
nouTH Tpsimasi. DPHEeKTUBHOCTh BHE BHIOOPKHU ObLIa ITOYTH MIACHTUYHA 3~
(EKTUBHOCTHU B Mpeeiax BHIOOPKU.

Puc. 12-3 moka3bIBaeT poCT KamnuTajia Ipy TOProBiie MopTdenaeM ¢ ToOMOo-
IIbI0 HAWJTy4YlIeil MOJEH JUTSl KOPOTKHUX MO3ULIMI C BXOAOM I10 LIEHE OTKPbI-
TUS. 311eCh TakXKe MPUCYTCTBYEeT NMONOOHBIN cTyreHYarblil a¢gdexr. OnHako,
3a UICKJTIOUEHHEM CUJIBHOTO POCTa KaruTasa B Iepuo/ ¢ aBrycta 1989T. nmo UIOHb
1993 ., KanMTaa CUCTEMBI TPAKTUYECKN HE MEHSIICS.
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Pucynok 12-2.  Poct kanuTana npu roprossie noprdenem (LIMHHBIE MO3UIINH, BXOM MO

JIMMUTHOMY MPUKA3y).

MpaBuna npoTecTUPOBaHHbIX peLueHuni

Ilpasuaa 0as omkpoimusi Oaunnbix no3uyuii. XpoMocoMa, NpeacTABUBIIAS
JIydiiiee pelieHue Uit BXOIOB B IUTMHHbBIE MTO3UIIMU 110 1IeHE OTKPBITHSI, COIeP-
KUT TpM TeHa. Kaxnplif reH ObUT COCTaBJIeH M3 YETBIPEX YMCEN U CBSI3aH C OIl-
pelesIeHHBIM TTPaBUJIOM.

Ten 1 cocrostn uz uucen 4, 850, 65 1 653, 4T0 O3HAYAET MPABUIO CHUKEHUSI
OTKPBITOTO MHTepeca [case 4), aHanu3upyemblii iepron 34 u opor 0,042 co-
orBercTBeHHO. [locmennee unco (653) He GBUIO MCIOJIB30BAHO, MTOTOMY YTO
JIAHHOE TPAaBUJIO COMEPKUT TOJIBKO JBa Mapamerpa. TakuM oGpa3oM, TaHHOe
npaBuiio Bo3BpatuaeT 3HaueHue HCTHHA, eciv OTKPBITBII MHTEpEeC CHU3UI-
¢ TI0 MeHbIIel Mepe Ha 4,2% 3a mociennue 34 mHst. JIpyruMu cioBaMu, pas-
HOCTb OTKPBITOTO MHTepeca 34 IHs Ha3ax U OTKPBITOTO MHTepeca | AeHb Ha-
3aJ1, MOJeJIeHHAsl Ha OTKPBITBIN MHTepec 34 nHs Hazaj, HOJIKHA ObITh OOJIbIIe
gem 0,042.

Tex 2 cocrout u3 uncen 1, 256, 530 u 709. MepBoe uncio (1) cooTBeTCTBYET
TPOCTOMY TTPaBWITY LIEHOBOTO CpaBHEHMUS (case 1). CMBICI APYTUX YHCeTI FeHa
COCTOMT B TOM, UTO ITpaBWIo Bo3BpaliiaeT 3HaueHue MCTHHA, Korna 1ieHa 3aK-
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Pucynok 12-3. Poct kanuTana npu Toprosie noptrdesneMm (KOPpoTKue MO3ULUH,

BXOJ1 110 IEHE OTKPbITHSI).

pbITUS 3 OHST Ha3a[ MPEBbIILIAET LEHY 3aKpbITUs 14 [Hel Ha3aa Ha BEIUYUHY
CPEeIHEro UCTUHHOTO AMara3oHa, YMHOXEHHOTo Ha 3,46.

Ten 3 cocrout u3 vucen 5, 940, 47 u 610. [Lla6oH npaBuna 5 (case 5) cooT-
BETCTBYET TPABUJTY TOBBILICHUSI OTKPHITOrO MHTepeca. [lomHas peanu3auust
3TOro MpaBujia MOKa3bIBaeT, YTO MpaBUiIo Bo3BpaliaeT 3HaueHue UCTHHA,
€CJIM OTKPBITHIII MHTepeC PbIHKA YBeIMYMIICS 1O KpaiiHell Mepe Ha 56% 3a
nocneaHue 44 nHsl.

Ecmu ycnoBust juist Bcex Tpex MpaBuli, orpeaesisieMble reHaMu 1, 2 1 3, BbI-
TMOJIHSIIOTCSL HA JAHHBIN IeHb, TO MOJIE/Ib TEHEPUPYET CUTHAJ K MTOKYIIKE.

MHTepecHo, 4TO IBa TMpaBUiia UCTIOIb3YIOT OTKPBITHI MHTEpEeC — Tepe-
MEHHYIO, KOTOPYIO OOBIYHO HE PacCMaTPUBAIOT BO MHOTHX IOIYJISIPHBIX TOP-
TOBBIX MeTOMaX. Takxke MpUMevaTebHO, YTO JiBa 00bEIMHEHHbIX MPaBUiia OT-
KPBITOTO MHTEpeca MOYTH MPOTUBOPEYAT APYr APYTY: TEKYIIU OTKPBITHIi
HMHTEPEC T0JDKEH OBbITh OOJIbIIIE, YeM OTKPBITHIA MHTEpeC 44 THS Hazall, HO MEHb-
111e, YeM OTKPBITHIN nHTepec 34 1Hs Hazal. Mozesib HAlIOMUHAET CUCTEMY Clie-
IOBaHUSI 33 TPEHIOM, MOCKOJIbKY MOC/EAHUI OTKPBIThIt MHTEPEC NOIKEH ObITh
0oJibllle, YeM OTKPBIThII MHTEPEC 3a HEKOTOPYIO MpeAblayliyio aary. OmHako

cr ot
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0CTaeTCsl BpeMsI ISl MAJIEHHKOTO OTKATa, T.€. YBEJIMYEHHUE OTKPBITOTO MHTEPEe-
ca JIOJKHO MPOU3OUTH 3 HSI Ha3all, a He B TeKYLIUii JeHb. DTO He TOT Habop
MpaBWJI, KOTOPBIH JIETKO OOGHAPYXXUTh OOBIYHBIM CITOCOOOM 6€3 MOMOILM TeHe-
THYECKOTO AJITOPUTMA.

Ilpasuaa dasn éxoda 6 kopomxue nosuyuu. [1oOGHBII aHAIN3 TAKXKE MOX-
HO TTPOBECTH 151 KOpoTKMX nmosutmii. Yucna 5, 890, 391 u 532 (ren 1); 5, 705,
760 1 956 (ren 2) u 10, 163, 999 1 196 (reH 3) COOTBETCTBYIOT XPOMOCOME, KOTO-
pasi mpeacTaBuIIa Jiydlliee pelieHue TSl BXOAa B KOPOTKYIO MO3ULIUIO TT0 LIEHe
OTKPBITUS. [Ba yKa3aHHBIX F'eHa COOTBETCTBYIOT MpaBUiaM, CBS3aHHBIM C OT-
KPBITBIM MHTEPECOM, U OfMH — ¢ ocuuuisitopom MACD. IlepBoe mpasuio
OTKPBITOTO MHTEPEeca YTBePKIAET, YTO OTKPBITHI MHTepec | NeHb Ha3al A0j-
JKeH OBITh 110 KpaitHeit Mepe Ha 38% Gosbliie, 4eM OTKPBITHIiT HHTEpeC 38 aHei
Hazal. Bropoe NpaBMIIO OTKPBITOrO MHTEpeca yTBEPXKIAET, YTO OTKPBITBHIN
uHTepec | meHb Ha3am I0JKEeH ObITh MO KpaiiHei Mepe Ha 75% Gosblile, yeM
OTKPBITHII MHTEpec 25 nHeil Ha3aa. TpeTbe MpaBWiIo YTBEPKIAET, YTO HAKJIOH
MACD (meprosi KOPOTKOTO CKOJB3SILET0 CPEIHEro = 2, a Mepuo JIMHHOTO
cKoub3siiero cpeaHero = 50) moJDKeH ObITh HAmNpaBJIeH BHU3, MpeAroJiaras
HaJIM4Me HUCXOMSILETO TpeHa. Ecav ObUTH BBITTOJHEHBI YCIOBUS AASL BCEX TPEX
MpaBWJl, yKa3aHHBIX 3TUMH TPeMsl T€HAMMU, TO MOJAETCS CUTHAJ Ha MPOAaxKy.
[ToBTOpIOCH, 3TH TTpaBUJIa OBLTO ObI HE TaK JIETKO OOHAPYXKUTh, €C/I pa3pada-
TBIBaTh TOPTOBYIO MOJieJIb B OoJiee TpaIULIMOHHOI MaHepe.

SAKJTIOMEHUE

Kax 1 B HalleM paHHeM uccie0BaHUM, UCTIONb3oBaHKe ['A is mourcka Topro-
BbIX MPABWJI IOMOIJIO HAWTK BechbMa yOeaUTEIbHbIe MONEIN BXoja. Pesysbra-
ThI BIIEYATJISIIOT, HECMOTPSI Ha TaKue TPOOJIeMbl, KaK MaJIoe YUCIIO CIETOK BO
MHOTHMX PEIICHUsIX. DTOT MOAXOH, HECOMHEHHO, MOXKET CIYXUTh B KaueCTBE
OCHOBaHMSI UTs TAJIbHEHMILINX YCUINi B pa3paboTke cucteMbl. B naHHOM wc-
cJiefoBaHMM ObUla MCMOJIb30BaHA JIUIIb MajleHbKasl 0a3a 111a0J0HOB IMpaBul,
BKJIIOYAIOILAsl TIPOCTEMIIIME JIEMEHThI (LleHOBbIE CPaBHEHMSI, CKOJb3SIINE
CpeHue U OCUMILISITOPBI). HECOMHEHHO, HAMHOTO JTy4IlIie Pe3yJibTaTbl MOIJI
OBITH IMOJTy4YEHBI TIPY UCTIONB30BaHUU O0JIee CJIOXKHOTO U MOJTHOTO Habopa 111ab-
JIOHOB B Ka4eCTBE 3epHa [UIsl TCHETMYECKON MEJIbHUIIBI.

YTO Mbl Y3HANU?

- ,HJ'[I/IHHBIC I0o31MlUU, Kak IpaBuio, pa60Ta10T JIy4IIe, 4€M KOpoT-
KM€, Ha pbIHKaX, COCTaBJIAIOIIMUX HALI CTaH,Z[apTHbeI HOpTCbCJ'Ib, C
60JILLUIMHCTBOM KCCJIE0BaHHBIX MOJIETIEH. CJ'[CZ[OBaTCJ'[bHO, 3aciy-
JKUBAIOT OOJIbILIEr0 BHUMAHUS ycuiys, HalpaBJICHHBIC HAa pa3BU-
THUE CUCTEMBI, B KOTOpOﬁ J€TacTCA aKIUCHT Ha JJIMHHBIC MTO3ULIUU.

H1—5ad1
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- TeHeTnMyeckue aropuT™Mbl MPEACTaBISIOTCS 3D HEKTUBHBIM Cpei-
CTBOM OOHApYXCHMsI HECTAHAAPTHBIX TOPrOBBIX CHCTEM, KOTO-
pbIe MPAKTUYECKH HEBO3MOXHO pa3paboTaTh OOILETPUHITBIMU
METOIaMMU.

+  [Ipu npaBuIbHOM McTIONb30BaHUY ['A M30BITOUHAS ONITUMU3ALIMS
(MOITOHKA MO UCTOPUYECKUE JAHHBIE) HE SIBIISIETCS CEPhE3HOM
Mpo0JIeMOii, HECMOTpPSI Ha ONTUMU3ALMOHHYIO MOIIb T€HETHYEC-
KMX aJITOPUTMOB.

+ OrpaHuyeHUs] KOJMYECTBA M CIOXHOCTH TPABUJI B JTIIOOOM peltie-
HUY TIPEICTABIISIOTCS KIIOUEBBIM 3JIEMEHTOM B KOHTPOJIE Hal Jie-
MOHOM TIOJTOHKH IO/l UICTOPUYECKUE JaHHBIC.

. TeHernueckast 3BOJIOLMS MTPABUII UMEET GOJIBILOE TIPEUMYILECTBO,
CBSI3AHHOE C TEM, YTO IMOJyYeHHbIE MPaBUia MOTYT OBITh MepeBe-
JIEHBI Ha ITPOCTOM SA3bIK M MOHATHBI. B 0T/IMUMe OT HeiipoceTeBbIX
CHUCTEM TOProBbIe MpaBUiia, CO3aHHbIE C TIOMOILBIO A, He CKpbI-
Thbl B HEITOCTUKMMOM YEPHOM SIIIHKE.

. Hcronb3oBaHue reHETUKK ONMCAHHBIM BBILLE CIIOCOOOM TIOMOra-
€T CO31aTh GOJIBIIOE KOJMYECTBO OTIEIbHBIX MPUOBLILHBIX PEllie-
HUI1, KOTOPBIE 3aT€M MOXHO OOBbEIMHUTH B MOPTQEse, TOPryio-
LIEM HECKOJIbKUMU MOJIE/ISIMHU.

YACTDb Il

NUccnepnoBaHue BbIXOoOoB
BeBeneHue

B yactu II B LieHTpe BHUMaHUS ObLT BBIOOP BpEMEHM BXOfa B PbIHOK. Bblia
uccnenoBaHa creneHb 3dHEKTMBHOCTH Pa3IMYHbIX METOIOJIOTHIA TIPU OTBETE
Ha CJIe/LYIOILMii BCeOObEMITIOLLMIA BONPOC: KOI/A, [Ne U KaK BXOAUTb B PhIHOK.
Bbu1 NpoBeaeHbl UCCIeIOBaHMSI CaMbIX Pa3HOOOPa3HBIX TOPTOBBIX MOIXOIOB:
OT PBIHOYHBIX LIMKJIOB IO aKTUBHOCTH COJIHEYHBIX IISITEH, OT MPOCTEMLIMX TOP-
TOBBIX MPABUJI 10 MPOJABUHYTHIX TEHETUYECKUX AJITOPUTMOB M HEMPOHHBIX Ce-
Teii. JL1st TOro yTtoObl caenaTh JOCTaTOYHO CIPABEIMBOE CPABHEHUE METOIOB
BXOZla, BO BCEX TECTax MpPeJHAMEPEHHO MCIIOJIb30Balach MPOCTas CTaHIApT-
Hasi cTpaTerust BbIxoza U3 pblHKa. B chenkax ucrosb3oBaiach GUKCHMPOBaH-
Hasl 3alllMTHasl OCTAHOBKA, BBIXOJ TO JIMMUTHOMY TIPMKa3y MPU JOCTUXEHUU
LieJIeBOiA MPUOBLIM, a TAKXKE BBIXOJ 0 PHIHOYHOMY MPHUKA3y MO UCTEYEHUU
ornpezaeneHHoro konuyectsa fHeit. B yactu 11l B ueHTpe BHUMaHMs OyzneT Ha-
XOUThCS Npo0IeMa BbIXoa U3 pbiHKA. Mbl OCTapaeMcsi BOCIIONIHUTb Helo-
CTaTOK MHTepeca K CTPaTerusiM BbIXOIA B JIMTEpaType, MOCBAIIEHHOM Oupxke-
BOI TOproaie.

BAXKHOCTb CTPATEINMN BbIXOOA

Bo MHOrux ciyyasix Xopoluuii Beixo[] 6oee 3HauuM, yeM xopouiuii Bxoa. Oc-
HOBHOE pa3JIMyie COCTOMUT B TOM, YTO MPU OXUAAHUU XOPOLIEi BO3MOXKHOCTH
BXOJIa B PbIHOK HET HUKAKOro pucka. Ecii nmporyiiieHa oqHa BO3MOXHOCTb BXO-
Iia, TO BCerja MpUIET Apyras — aKTUBHAasi MOJEJb TOProBJIU AOJKHA obecrie-
YUBATb MHOTO MOAOOHBIX BOBMOXHOCTei. OfHAKO, MPOIYCTUB ONTUMAIbHBII
BBIXOII, MbI TTOABEPraeMcsi ppIHOYHOMY PUCKY. «[1po3eBaB» BbIXOM, MbI PUCKY-
€M TOJIY4YUTb OOJIbLLIME YOBITKU U AaXe MOABEPTHYThCS HEMPUSTHON MpOLeTy-
pe NPUHYAMUTESIBHOTO 3aKPbITUS HAaLIei MO3ULUY 110 HauXyauuM LeHam! W3-
BECTHBI CJIydau MIOTepU BCeli MPUOBLUTY, MOMYYEHHOM 33 HECKOJIbKO JIET yCIIel-
HOI TOPTOBJIHM, GJ1arofapsi TOMy, YTO MCIIOAb3yeMasi CTPATETHsl BbIXO/IA HE BKITIO-
YaJia XOpOILYIO 3alIMTHYI0 OCcTaHOBKY! He cTouT XIaTh cieayrouyo BO3MOX-
HOCTb BXOJ1a B IPOTUBOIOJIOXHOM HAINpaBJIeHUM, YTOObI BBIATH M3 IUIOXOM MO-
3uumu. Ype3mepHasi OCTOPOXHOCTb, MPUBOASALIAS K BbIXOAAM 0e3 JOJXKHBIX

-
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OCHOBaHMI1, TAKXE BbI30BET OMYCTOIIEHNE BAILIETO CYETA, XOTS M HE CTOJIb OBICT-
poe. Jlesio B TOM, YTO Jito0asi TOProBJisi HEBO3MOXHa 0e3 YObITKOB, MyCTb U He-
Gosbimx. [ist TOro 94to6bl UX KOMIIEHCUPOBATh, HEOOXOIUMO MOJTHOCTHIO MC-
TOJIb30BaTh MOTEHIIMA MPUOBUTBHBIX MO3UIMI. [IpexkneBpeMeHHbIe BBIXOIbI
U3 yOAuyHBIX MMO3ULMIA JIMILIAIOT HAC 3HAYMTEIbHOM YacTH MPUObUIM U OTAAIOT
BO BJIACTb HEM30EXHbBIX MEJIKUX (a MHOTIA U KPYITHBIX) YOBITKOB. XOpollasi
cTpaTerusi BbIXona, Mpexk/e BCero, CTporo KOHTPOJIUPYET YObITKHU, HO IPU 3TOM
He XepPTBYeT MHOTMMU ITOTEHIIMATBbHO TPUOBUTBHBIMU TTO3ULIUSIMU.

Hackonbko BaxHa ctpaTerusi Bbixona? Ecim puck 4eTKO KOHTPOJIUPYETCS
MyTeM OBbICTPOro M30aBJICHUSI OT YOBITOYHBIX CHCJIOK, U 3TO CIEIaHO TaKUM
00pa3oM, YTO GOJIBILIMHCTBO MPUOBUIBHBIX CAEIOK HE MPeKpaliaeTcsl CAUIIKOM
paHo, TO B pe3yJIbTaTe MOXHO IOJYYUTh MPUOBLTH TIPU MCIIOIb30BAaHUM TTPO-
UTPBIITHON cucteMbl! MHave roBopsi, ecu MpepbiBaTh YOBITOUHBIE CACIKU U
OCTaBJISITh NPUOBLIbHBIE, TO B UTOTE OynIeT rotyyeHa npudblib. HanexHast ctpa-
TeTrusi BBIXOZIA MOXKET CIeJIaTh XOPOIIYI0 CHUCTEMY ellle 0oJiee BBITOAHOM, CO-
Kpalasi BpeMeHHBIE TafeHus Kanutaua. Bo BpeMsi Hen30eXKHBIX YOBITOUHBIX
MEePUOIOB XOpOllasi CTpaTerusi, BKIOUYAIOLIasl HaleXXHbIE METOAbI KOHTPOJISI
HaJl PUCKOM, TOMOraeT Tpeiaepy MOArOTOBUTLCS K Hayaly HOBOTo Inepuoaa
YCTELTHOM TOPTOBIIU.

LEJIN XOPOLUEN CTPATErMW BbIXOAA

CylIeCTBYIOT [IBE LIEJIM, KOTOPbIC MBITAETCSI JOCTUYb XOPOIasi CTPATEeT sl Bbl-
xona. [lepBasi u HanGosee BaXKHas 1IEJTb COCTOUT B CTPOrOM KOHTPOJIE YOBITKOB.
Crparerusi BbIXoa 10KHA TUKTOBAaTh, KaK U KOIIa 3aKPhIBATh HEYIaYHYIO O-
3ULMIO, YTOOBI TIPENOTBPATUTh CYLIECTBEHHYIO 9PO3UI0 TOPrOBOTO KaruTasa.
DTy LeJib YaCTO HA3bIBAIOT YAPAGACHUEM KANUMAAOM U PEATU3YIOT C MIOMOIIBIO
3aIIMTHBIX OCTAHOBOK (3aIlIUTHBIE OCTAHOBKM YIPaBJICHMS KanmuTaaoM). Bro-
past LIeJTb XOPOILIEH CTPATEerMy BbIXOIA COCTOUT B TOM, YTOOBI HAXOMUTHCS B TIPU-
OBUTBHOM TTO3UIINH 0 €€ MOTHOI 3pestocTh. CTpaTerusi BbIXOIa JOKHA HE TOJb-
KO OIpPEENATh ONTUMATbHbIE MOMEHTBI Iisl (hUKCAIIMU YOBITKOB, HO U ITIOMO-
TaTh TP BBIXOIE C MPUOBLIbIO. BooOle He XenaTeabHO BBIXOIUTh U3 COCTKU
MPeXIeBPEMEHHO, U3BJIeKasi TOJIbKO MATIEHbKYIO MPUOBLITHL U3 pbiHKA. Eciu Top-
TOBJISI UZIET OJIarONPUSITHO, HEOOXOAMMO HaXOAUTHCS B CACNIKE KaK MOXHO JI0TT-
ro Y U3BJIEKATh U3 Hee MaKCUMAJIbHYIO MPUOBLLIb. DTO OCOOEHHO BaxKHO, €C/U
cucTeMa He MO3BOJISIET MHOTOKPATHBIE BXOAbl B MPONOJIKUTEIbHBIC TPEHABI.
TpeHn — Balll APYT, U €CJIM MOXHO OCTaBaThCsl B CUIILHOM TPEH/IE 10 €r0 3aBep-
LIEHMS, TO MOJIyYeHHasI CyILIIeCTBEHHAs! MPUOBLTH MOXKET OoJiee YeM KOMITEHCH -
pOBaTh MHOTHE MaJieHbKUE yObITKU. PuKcalvs MPUObUTH YaCTO OCYIIIECTBIISI-
€TCSI C TIOMOILIBIO CITESIINX OCTAHOBOK, YPOBHEI 11eJIeBOM MPUOBUIN 1 TIPUKa-
30B, OCHOBaHHBIX Ha PHIHOYHO# BOJIATWIILHOCTU WJIM BPEMEHMU YIepsKaHUsI MO~
sunmu. [lomHas ctpaTerus BbIxona KOOpAMHUPYET NCTIOIb30BaHUE pa3HOO0pa3-
HBIX TUIIOB BBIXOJIOB, OTPAaHUYMBAsi PUCK U (DUKCUPYSI TPUOBLT.
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BUObI BbIXOAOB, UCMOJSIb3YEMbIX B CTPATEMMM BbIXOOA

Cy1ecTByeT OrpOMHOE MHOXECTBO BUZIOB BbIXOna. B craHmapTHOIt cTpaTternn
BBIXO/Ia ObLTH UCITOJIb30BaHbI TOJILKO TPU BUJIA BBIXOMA B MPOCTON HEU3MEHHOM
MaHepe. Dukcuposarniblii 8bIX00 ynpaeaenuss Kanumaiom OCYILECTBISUICS C
TMOMOIIIBIO CTOI-MPUKA3a: €CIM PHIHOK CMECTUIICS] IIPOTUB OTKPBITOM MO3ULIUN
0oJiee YeM Ha OmpenesICHHYIO BEJIMYMHY, TO IMO3MLIMS 3aKPhIBAETCSI C OTpaHU-
YEHHBbIM YOBITKOM. Bbix00 npu docmudicenuu UENEBOW npubviay OCYLIECTBIISLII-
Cs1 C IOMOILIBIO IMMUTHOTO MPHMKAa3a: MPY CMELICHNU LIEHbl HA YKa3aHHYIO Be-
JIMYMHY B OJIATOMPUSTHOM HAMpPABICHUU MPOU3BOAMTCS 6biX00 C U3BECMHOIL
npubsLivio. VI HakoHell, ecy MO3UIIMS yIepKrBajach B TCUEHNE yKa3aHHOTO
KOJIMYeCTBA THEe#, OHa 3aKPbIBATACh C MIOMOIIIBIO PHIHOYHOTO MIPUKa3a.
Cy1ecTByeT MHOXKECTBO JIPYTHX TUTIOB BbIXO/A, HE MCTIOIb3YEMbIX B CTaH-
NIapTHOW CTpaTeruy BbIXOAA; CJIEASILIME BBIXOIbI, KPUTUUYECKUE MTOPOrOBbIE
BBIXOIIbI, BBIXOIbI, OCHOBaHHbIE Ha BOJATWJIBHOCTH, U CUTHAJIbHBIC BBIXOIBI.
Caedauuii 8bix00 OOBIMHO OCYIIECTBIISIETCSI C MOMOLLBIO CTOI-TIPUKAa3a U To-
STOMY YaCTO Ha3bIBACTCS CAe0AuumM cmonom. DTOT BUI BBIXOIA HMCITOIb3YIOT,
KOIz1a pbIHOK IBUXKETCsI B OJIArONPUSITHOM HarpaBjieHUU st caenku. Crensi-
LM CTOI MepeMelIaeTcsl BBepX WM BHU3 BMECTE C PBIHKOM JUISI TOTO, YTOOBI
MPpY U3MEHEHU Y HaIMpPaBJICHUsI ABUKECHUSI phIHKA 3a(DUKCUPOBATH HEKOTOPYIO
YyacThb TeKyluei npuobLTu. Ecm peIHOK pa3BopaynBaeTcs MPOTUB CACIKH, TO
cpabaTblBaeT CIEASIIUI CTOI, U MO3ULIUSI 3aKPbIBAETCSI, COXPAHUB YaCTb MPU-
Obuti.  Kpumuueckuii nopoeogulii 6bix00 3aKpbIBAaeT MO3ULMIO, KOTIa PHIHOK
JOCTUTACT WK MepeceKaeT TeOPETUIECKU 6apbep (HarpuMep, TUHUIO TPeH-
I1a, YpOBEHB MOAIEPXKKH WM CONPOTUBIIEHUSI, yPOBEHb Koppekunn PudoHad-
Yy WM JUHUIO ['aHHA), Tpeono/ieHne KOTOPOTro FOBOPUT O HEOOXOAUMOCTH
M3MEHUTB TEKYLIYI0 MHTEPITPETALMIO COCTOSTHUS phIHKa. KpuTnueckue mopo-
TOBBIE BBIXOMIbI MOTYT ObITh OCYIIIECTBICHBI MPY MOMOIIM TUMUTHBIX WX CTOIT-
MPUKa30B B 3aBUCUMOCTH OT TOTO, SIBJISICTCS I TIO3ULIUST ITTMHHOW MJTH KOPOT-
KO, ¥ B 3aBUCMMOCTH OT HaIIPaBJICHUSI TepecedeHust GapbepHOro ypoBHsi. Eciu
PBIHOYHAsT BOAGTUABHOCTE (KOTOpAsi SIBJISIETCSI MEPO pYCKa) BHE3aITHO BO3-
pacraet, TO CJeyeT 3aKPbITh MO3ULIUI0, TPUMEHUB 6biX00, OCHOBAHHbBLI HA
soaamuavrocmu. HakoHel, cuenanvhblii 661x00 OCHOBaH Ha OXHIAEMOM pa3-
BOpPOTE HalpaBJIeHUs PbIHKA: JJIMHHAS TO3ULUS 3aKPbIBAETCS U3-3a TOTO, YTO
cucTeMa JaeT CUTHAJ VISl OTKPBITUSI KOPOTKOM TMO3ULIMM, WM M3-3a TeHepa-
LMK CUTHAJIA CTELUATBHOTO MHAMKATOpa. MHOTHE BbIXOIbI, OCHOBAaHHBIC Ha
pacro3HaBaHUU MOJENCi, SIBJISTIOTCSI CUTHAIBHBIMU BBIXOJAMU.

Bbixoabl ynpasneHus Kanutanom

Kaxnast CTpaTervs BbIXOda OOJIKHA COOCPXKAaTb 8bIx00 ynpaenerusa Kanuma-
sn0m. Boixon YIpaBJICHUA KalTUTAJIOM OCYILIECTBIIAACTCA C UCITOJIb30BaHUEM CTOIT-
nmpukasa. H03TOMy OH YacTO Ha3bIBACTCS 3AUfUMHOL OCMAHOBKO. Takas 3a-
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[IMTHAst OCTAHOBKA 3aKPbIBAET MO3UIHUIO [TOC/IE HEOIArOMPUSITHOTO ABUXKEHUS
pBIHKA (IBVKEHUWE MTPOTUB CISJIKW) WM TI0 YKa3aHHOI 1IeHe HIKe (B ciiyyae
JUIMHHOW MO3ULIMU), WM BblllIe (B cllyyae KOPOTKOM MO3ULIMK) LIEHbI BXOIA B
c/IesiKy. 3allMTHas OCTAaHOBKA OOBIKHOBEHHO OCTaeTCsl Ha OJTHOM MECTe B Te-
YeHUe BCEro BpeMeHHU yaepkaHust no3uiuu. Ee 1eib coCTOUT B OrpaHUYeHUN
prcKa HEKOTOPOIl MaKCMMaJIbHO JIOMYCTUMON BeTMunHOIi. KoHeuHo, moTeH-
LIMAJIbHBIA PUCK MOXET ObITh OOJibllie, YeM oxunaemblil. K npumepy, pblHOK
MOXET HMCIBITaTh OOJBIION pa3pblB MEXIYy LIEHOW 3aKPBITUSI BEUYEPOM M 1ie-
HOU OTKPBITUSI Ha cienyoliee yrpo. Toprosisi 6e3 3alMTHOIl OCTAHOBKU MO~
noGHa TOJIeTY B IIATKOM CTapoM caMoJjieTe Ge3 mapariioTa.

Bornpoc 3akiitouaeTcst He B TOM, HYXHbI JIM 3allIUTHbIE OCTAHOBKU — pasy-
MeeTcsl, OHM TIPOCcTo HeoOxoauMbl. OCHOBHAS 3aj1a4a COCTOUT B HAXOXIECHUUN
ONTUMAITLHOTO TOJIOKEHUS! 3alIUTHOW OCTaHOBKU. ECTh MHOTO CITOCOOOB pe-
LIUTh, I pa3MellaTh 3alIMTHbIE OCTaHOBKU. Camoe mpocToe pa3MelieHue
CBS13aHO C MAaKCUMAaJIbHOM CYMMOI1 IeHeT, KOTOPO# Tpeiaep roToB pUCKOBATh
B IaHHOW clesike (neHexHasl 3alluTHas ocTaHoBKa). Hampumep, ecnu Ha
S&P 500 oTKpbITa MO3UIIUS U TPEiiep He XelaeT puckoBaTh bosee yem $1500,
TO OH HCIIOJIb3YET 3aLIUTHYIO OCTaHOBKY B padmepe $1500. Eci pbIHOK IBH-
JKEeTCsl IPOTUB clieKy aanblie, yeM Ha $1500 (tpu nyHkTa Ha S&P), To 3ammT-
Hasl OCTaHOBKa cpabaThIBaeT, Y MO3ULIMS 3aKpbiBaeTcs. Ha BOAQTHABHEBIX PbIH-
KaX U B BOAQTHABHBIE [TEPUO/IbI CIIEAYET OCTaBJISITh OOJIbLLIE MPOCTPAHCTBA IS
JIBMZKEHUS, T.€. M30eraTh CJIUIIKOM OJIM3KMX K PBIHKY 3alIUTHBIX OCTAHOBOK,
4TOOBI HE 3aKPBITh MOTCHIIMATBHO MPUOBUIbHBIC MO3UILIMK C YOBITKAMU.

Xopomuinii crocod ycTaHOBJIEHMS 3aIlIMTHON OCTAHOBKM OCHOBBIBAETCSI Ha
LIEHOBOM Gapbepe, TAKOM KaK JIMHUS TPEHIA WU YPOBEHb ITOIEPKKH/COIIPO-
TUBJIEHUs. B Takux ciaydasx 3alliMTHasi OCTAaHOBKA paboTaeT Kak KpUTHYEC-
KUit moporoselii Beixon. Hanpumep, eciiu Ha S&P 500 ecTb MHOXECTBO TpeH-
IIOB Y JIMHUI MOAIEPKKKM OKoJIo 936,00 n minHHas mosunmst Ha 937,00 Gbuta
TOJIBKO YTO OTKPBITA, TO CTOUT PACCMOTPETh Pa3MellleHNe 3alUTHOW OCTAHOB-
K1 HeMHoro Huxe 936,00, Hanmpumep Ha 935,50. YcraHOBKa 3alIMTHON OCTa-
HOBKHU Ha ypoBHe 935 jiornyHa, MOCKOJbKY Npo0Ooit IMHUM MONIEPXKKHU Npe/i-
roJiaraeT, YTo TeHISHLMs M3MEHWIACh U HE CJIeAyeT OCTaBaThCsl B IJTMHHOM
nosuiuu mo S&P 500. B aToM npuMepe Mbl prucKyeM Tojibko $750, uto cyiie-
CTBEHHO MeHblie yeM $ 1500 — prcK npu MCTOIBb30BaHM Y 3aIUTHON OCTAHOB-
KU, OCHOBAaHHOI Ha JICHEXHOW CyMMe IIOIyCTUMOTO pucka. bonee «axonom-
Has» 3alllMTHAs OCTAHOBKA MOXET YacTO YCTaHABIMBATHCS PSIIOM C BaXKHBIMU
YPOBHSIMU TOIEPKKH,/COMPOTUBIICHUSI, YeM TIPU UCIIOJIb30BAHUY IEHEXHOM
3aLLUTHON OCTAaHOBKM.

N3 BbIlIecKa3aHHOTO CTAHOBUTCS SICHO, YTO YCTAaHOBKA 3aIMTHOM OCTa-
HOBKWU SIBJISIETCSI KOMIIPOMUCCOM. XOPOIIO UMETh OY€Hb TECHYIO 3alllMTHYIO
OCTaHOBKY, MOCKOJIBKY TOT/Ia YOBITKH OyIyT OUe€Hb MaJICHBKUMM 1 OTHOCUTEJIb-
HO 6e300s1e3HeHHbIMU. OMHAKO YeM OJIMXKe 3alllMTHAsT OCTAHOBKA K IIeHE OT-
KPBITHSI IO3ULIMU, TEM CUJIbHEE BO3pacTaeT BEPOSITHOCTD 3aKPbITHUS TTO3ULINH,
JlaXKe eCIM PbIHOK B KOHEYHOM CYeTe MOMIET B GJIarONpUATHOM HAIIPABJIEHUU.

BBE/IEHUE W 1 31

Hanpumep, eciiu ycTaHOBJIEHA 3aLMTHAsI OCTAHOBKA B pa3Mepe $50, To noutu
Bce cenkn Ha S&P 500 HezaBMCHMMO OT MeToda BXona OyIyT OCTaHOBJIEHBI C
MaJieHbKUMU YObITKamMu. [Ipu cy>)keHuu 3alllUTHOI OCTAHOBKU MPOLEHT MPU-
OBUIBHBIX C/IEJIOK yMeHbInaeTcst. CIMIIKOM TecHast 3allIUTHasi OCTAHOBKA MPHU-
HOCHT B XEPTBY OOJIBIIMHCTBO MOTEHIIMAIBHO MPUOBLIBHBIX cienokK. C apy-
TO CTOPOHBI, €CJIM 3alIUTHAS OCTAHOBKA PACIIOJIOXKEHA CJIUIIKOM JaleKo OT
LIEHbI BXOJa B PBIHOK, TO YOBITKM OT HEYNAuHbIX CAEJIOK MOTYT MPUBECTU K
rnoTepe Beeil paHee MoydeHHOM MpuobUIH. CeKpeT COCTOUT B TOM, YTOOBI HAUTH
TaKyIO 3alUTHYIO OCTAHOBKY, KOTOpasi 3¢ (HeKTUBHO IPOKOHTPOJIUPYET YObIT-
KU 0e3 MPUHECEHUsI B XEPTBY CIMIIIKOM MHOTHUX TTOTEHLIMATBHO MPUOBUTEHBIX
C/EJIOK.

Cnepsilime BbiXoAbl

Credsiuuii 661x00 OOBIYHO OCYILECTBIISIETCSI C TIOMOLIBIO TaK Ha3bIBAEMOM Clie-
nsinieit octaHoBKU. Llesb 9TOro Buma BbIXO#a COCTOMT B TOM, YTOObI MPU JBU-
JKEHUU PbIHKA B HEOJIArONpUsTHOM HalpaBlIeHUH 3aMKCUPOBATh YaCThb IPHU-
ObLIU WM 00eCIIeYnBaTh 3alUTY, KOTOpasi sIBJIsIETCsl OoJiee IIOTHOM, YeM nep-
BOHauaj bHasl 3allMTHAasl OCTaHOBKa. Eciu oTKpbITa IUIMHHAS TTO3ULUS HA
S&P 500 u umeercs Tekyuasi HezadukcUpoBaHHasH MPUObLIb, TO ObUIO Obl XKe-
JIaTeJIbHO COXPaHUTh YacTh STOM MPUOBLIN B CIIydae, eCJIM PbIHOK pa3BepHET-
csi. UM@HHO [U1s1 3TOro MCIOJb3yeTcsl Ciiefisiiiasi octaHoBKa. Eciin ycraHoBIe-
Ha 3alIUTHasi OCTaHOBKa B pazmepe $1500, 1 pbIHOK CMECTHJICS IIPOTUB MTO3H -
uuu Gosbiie yeM Ha $1500, To no3uLMst 3aKkpbiBaeTcst ¢ yobiTkoM B $1500. On-
HAaKoO, ecJi PIHOK cMecTiiIcst Ha $1000 B HarpaBIeHUHU MMO3ULIMK, GbUIO ObI
Pa3yMHO MOABUHYTbH CTapylO 3allIUTHYIO OCTAHOBKY MOOJIMXE K TEKYIIEH pbi-
HOYHOM IIeHe, HalpuMep Ha ypoBHe Npuobuin, paBHoit $500. Terepsb, ecim
PBIHOK Pa3BOpaYMBAETCsI, U TOCTUTACTCS 3alIMTHAsl OCTAHOBKA, TO CHeJIKa Oy-
JIET 3aKpbiTa ¢ nMpubbLIbio B $500, a He ¢ yobirkoM B $1500! Ilpu nBrkeHUM
pbIHKA B OJIArONpUSsTHOM HaIpaBlIeHUU, Clelsiiiasi OCTAHOBKA MOXET ObITh
cMelleHa BBepX (WIM BHU3 — JUIsl KOPOTKOW mo3uumu). OHa U Ha3bIBaeTCs
ClIeas1Ieil OCTAHOBKOM, MOTOMY YTO «CJIEAUT» 3a TEKYLLE CUTyalMeil Ha pblH-
K€ ¥ 3alllMIIaeT OCHOBHYIO YacTh BO3pacTalolleil TeKyIei MpruobUIn. '
Xopoliiasi ciieasiiias OCTAHOBKA MOXET OJIHOBPEMEHHO MCIOIb30BaThCsl B
KauyecTBe alalTHUBHOIO BBIXO/A YIIPABICHUS KallMTAJIOM U BbIX0ona, GUKcUpy-
oiero npudebuib! B s1060M ciyyae oHa 3¢ ¢eKkTUBHA KaK YacTh O0LIeil cTpa-
Teruu Bbixoma. Crensiiyre OCTAaHOBKM M 3allMTHBIE OCTAHOBKHU YIIPaBJICHUS
KanuTajoM paboTaloT pyka 00 pyky. XOpoliue Tpeilepbl 4acTO UCMOIb3YIOT
U TO U ApYyroe, HauMHasl C 3alllMTHOI OCTAaHOBKM [UIs yIIPaBJICHUS KallUTaJIOM 1
3aTeM IepeMelasi 3Ty 3allUTHYI0 OCTAHOBKY BMECTE C BMXKEHHUEM PbIHKA.
Kak To1bK0 10311 us NepexoauT B IPUObUIbHYIO 001aCTh, 3alIUTHAsI OCTAHOB-
Ka ctaHOBUTCS ciensiueii. He 6ecriokoiitech 0 TOM, UTO CBOAUTE C yMa OpoKe-
pa, yacTo repemMelnasi OCTAHOBKH, YTOObI 3aCTaBUTh X CJIENOBATh 32 PHIHKOM.
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Ecnu Toprosiist BeaeTcsi J0CTaTOYHO aKTUBHO M KOMMCCUOHHBIE TTOJIIEPXKUBA-
I0TCS1 Ha JOJDKHOM YPOBHE, OpOKEp He NOJIKEH HEPBHUYATh MPU HECKOIbKUX
KOPPEKTUPOBKAX CTOMN-IpUKa3oB. Hanpotus, pazymHblil Opokep Oyner 1oBo-
JIeH, MOHUMasl, YTO KJIIMEHT, MPAaBWIbHO U 3(h(HeKTUBHO UCTIONB3YIOIIMIT BBIXO-
IIbl YIIPABJIEHUS KAlIMTAJIOM U CJIe[sIIUe OCTAHOBKH, C OOJIbLIOI BEPOSITHOC-
ThbIO BBXKMBET KaK aKTMBHbBII, CO3A0LIUII KOMUCCHUIO Tpeitnep.

Kax onpezesnsiercst pasmenieHue ciefsiieit octaHoBKU? MHorue npuHIm-
Ibl, 0OCYXXIaBIIMECS] B OTHOLLIEHUU BbIXOIOB YIIPABJICHUS KAITUTAJIOM, [IPUME-
HSIOTCS U K CIIeISIIMM ocTaHOBKaM. OcTaHOBKa MOXKET ObITh YCTaHOBJICHA Ha
OIpeIe;ICHHOM PACCTOSIHUM OT MaKCUMAaJIbHOM (WIM MUHUMAJIbHOIA, B Cllyyae
KOPOTKOI TMO3UIIMU) PBIHOYHOI 1IEHbI, TOCTUTHYTOI BO BpeMs cienku. Ocra-
HOBKa MOET ObITh CBSI3aHA C TEKYLIEN PIHOYHOI BOAATHABHOCTEIO. Hak/IoH-
Hasi IMHMS MTOJIEP>KKK,/COTIPOTUBIICHUST, TUITa IMHUY TpeHaa win [aHHa, Tak-
K€ MOXET UCIOJIb30BaThCsl, €CJIM OHA MPUCYTCTBYET B O0JACTH, NOCTATOYHO
OJIM3KOM K TeKylIeMy PHIHOUHOMY COCTOsIHMIO. KpoMe Toro, MoXHO MCHOJb-
30BaTh U (PUKCUPOBAHHBIC YPOBHU MOAAEPXKKU/CONPOTUBIICHUSI: 3allIUTHAsI
OCTaHOBKAa MOXET MOBBILLATLCSI OT Oapbepa K Oapbepy BMECTe C IBUXKEHUEM
pbIHKA B 06JaronpusiTHOM HAIpPaBJIEHUU CIEJIKHU.

BbixoAbl NPU AOCTUXEHUU LeNeBoi Npubbiimn

Buixod npu docmudicenuu yenesoii npudbiiu OOGBITHO OCYIIECTBIISIETCSI C TIOMO-
IO IMMUTHOTO MPUKa3a, 3aKPbIBAIOIIETO MO3UIIMIO, €CJIU PHIHOK IepeMec-
TUJICS Ha YKA3aHHYIO BEIMYMHY B OJIArONpUsITHOM [UTS CIEJKY HallpaBACHHUH.
JIMMUTHBII TPYKa3, OCYLIECTBIISIOLLMIA BBIXO/ ITPY TOCTUXKEHU U LIEJIEBOM Mpr-
ObUIN, MOXET JIMOO ObITh (PUKCUPOBAHHBIM, TTOIOOHO 3aLLIUTHOI OCTAHOBKE IS
yIpaBIeHMs KAITUTAIOM, JIM0O MepeMeniaThest BCe I 3a [IEHOM, Kak Clesiast
3alUTHasE OcTaHOBKa. DUKCUPOBaHHAsI LieIeBast IPUOBLIb MOXET ObITh OCHO-
BaHa JIM0O Ha BOAATUABHOCTH, JIUOO Ha MPOCTOM nosmapoBoit cymme. Hanpu-
Mep, eC/IU LelieBast pUobLIbL B pasMepe $500 ycTaHOBIEHA IS INTMHHOM TO3K-
uuu Ha S&P 500, To pa3MellaoT IMMUTHBIN MPUKa3 Ha MPONAXy, 3aKpbIBalO-
LI TTO3ULMIO MPU ABMXKeHUM 1ieHbl Ha $500 B monb3y caenku. [1ogoGHbII
MPpUKa3 MOMOXET ObICTPO 3a(UKCUPOBATH TPUOBLID.

CylIeCcTBYIOT CBOM IIPEMMYIIIECTBA U HEIOCTATKY B MCIIOJIb30BAHUM BBIXO-
J1a 10 1eJieBoii mpubbLI. OIHO U3 MPEUMYIIECTB COCTOUT B TOM, 4TO MPH KC-
TO0JIb30BAaHMY BBIXOIOB TIO LIEJIEBOI MPUOBUTM MOXKET OBITh TOCTUTHYT BBICO-
KU TPOLEHT MPUOBUIBHBIX CIEJIOK, B TO BpeMsl KaK MPOCKaIb3bIBaHKE YCTpa-
HEHO WM JIaxke HaIPpaBJIEeHO Ha IOJIb3y Tpeiinepa. [J1aBHbI HEIOCTATOK BbI-
XOJia MO 1eJIeBOi MPUObLTA COCTOUT B TOM, YTO OH MOXET MOCTY>XKUTh MPUYI-
HOI1 MPeXIeBPEeMEHHOTO BBIXOA ¢ MaJICHbKOW MPUOBUIBIO U3 OOJBILIMX MPO-
TTOJDKUATEITbHBIX IBMKEHUI, OCOOEHHO €CJIM METOIbl BXOJa He 00ecrieynBaioT
MHOTOKpaTHbIE BXOIbI B MPOIOJIKAIONIMeCs TpeH bl [1py Mpounx paBHbBIX yc-
JIOBUSIX, YeM OJivxKe 1iesieBasi MpUObUIb K LIEHE BXOJa, TeM OOJIbllIe LIAHCOB Ha
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TO, YTO OHA OyIEeT JOCTUTHYTA, W, CJIEJOBATEJIbHO, TEM BBILIE IPOLIEHT IIPU-
ObUTbHBIX caesok. OnHako, yem OJivKe LiejieBasi MIPUObLIb, TEM MEHbILE MPU-
ObUTb OT ciesiki. Harpumep, eciu Oblia yCTaHOBIJIEHA LieJieBasi MPUObLIbL B pa3-
mepe $50 wist cnenku Ha S&P 500, a 3aiMTHAsi OCTAHOBKA JUIsl YIIPABJIEHUS Ka-
MUTAJIOM HaXOAMTCs aieko (Harpumep, Ha $5000), Gosbiie yem 95% Bcex cre-
J1I0K OynyT npubbUIbHbIMU! OIHAKO MPU TAKUX OOCTOSITEILCTBAX MPUOBLIbHbIE
CZICJIKYM TIPUHECYT MaJICHBbKYIO MPUOBLIb, KOTOPast OyaeT 00s13aTeIbHO YHUUTO-
KXeHa yobITKOM B pasmepe $5000, a Takxe KOMUCCUOHHbIMU. C Ipyroii cTopo-
HBI, €CJIU LieJieBast MPUObLIL OYEHb BeJIMKa, OHa OyneT GUKcUpoBaThes OYeHb
penko. Tak xe Kak U ¢ BbIXOAaMHU 110 CTOIM-TIPUKa3aM, B TaHHOM Cliydae UMeeT
MECTO KOMITPOMMUCC: YPOBEHb LIeJIEBOI TPUOBLIH TOJDKEH OBITh TOMELIECH J10C-
TaTOYHO OJIM3KO, YTOOBI OblLia MOJIb3a OT YBEJIUYEHUsI KOJMYEeCTBAa MPUOBbLIb-
HBIX C/ICJIOK M COKPAIEHUS MPOCKATb3bIBAHMS, HO B TO XK€ BPeMsi OH He J0J-
JKEH pacroiaraTbCsi CIUIIKOM OJIM3KO, CHUXKAsT CPEIHION MPUOBLIbL B CCTIKE.
Crparerus BbIxoia He 00513aTeJIbHO TOJDKHA BKITIOYATh B Ce0sI BBIXOT 110 1ieJie-
Boi npubbUIM. HekoTopble MeTombl, MOAOOHbBIC CAEAsIeii OCTAHOBKE, MOTYT
HCIIOJIb30BAThCS ISl 3aBEPLICHUS CIACTKU C MPUObLUIbIO. DT METOIbI BBITOI-
HbI TEM, YTO OHU MO3BOJISIIOT OCTABATHCS B PhIHKE MPU OYEHb OOJIBIINX G1aro-
MPUATHBIX ABMXKEHUAX LieHbl. [1p1 Tex ke caMbIX yCIOBUSX, HO C MUCIIOJIb30Ba-
HMEM BBIXOJIa 10 11eJIeBO MPUObLIHU, CesiKa OyIeT 3aKphiTa 3a/10J1r0 10 3aBep-
LIEHUS] TPeHIa, He TOIYYMB OCHOBHOM YacTH TOTEHLIMAIBHOM MPUObLIY.

MBI TIpearnovYrTaeM CUCTEMbI, KOTOPbIE UMEIOT BBICOKHMI TIPOLIEHT MpPU-
OBbUIbHBIX c/ieIOK. LleneBasi mpuObLIb MOXET YBEJIMYMBATD 3TOT MpoLeHT. Eciun
HCTOJIb3YETCsl MOZIE/Ib, CIIOCOOHAsI TTOBTOPHO BXOIWTh B IEWCTBYIOLINE TPEH-
IIbl, TO BBIXOJIbI IO LIEJIeBOI MPUOBUIM MOTYT ObITh BecbMa 3dekTUBHBI. [leii-
CTBUTEJILHO, MPEMMYILIECTBA U HEJOCTATKM 3aBUCST OT MPUPOIbI UCIIOIb3Ye-
MOIi CUCTEMBI, a TAKXKE OT JIMYHBIX MPEITOYTEHU.

MBI 5KCIEPUMEHTHUPOBAJIM C OTHUM M3 BUIOB 11eJIEBO MPUOBLIN, KOTOPBIi
MOXHO Ha3BaTh CHCUMAIOWENCS Ueablo. DTOT METOJI CO3aH IS 3aKPbITHS Bsi-
JIBIX G€3)KM3HEHHBIX CICJIOK, KOTOPbIe OYayT He B COCTOSIHUY MHULIMAIU3UPO-
BaTb Apyrue TUIbl BbixoqoB. CHayaja LiejieBasi IpUObUIb YCTaHABIMBAETCS
OYeHb JAJIEKO OT PbIHKA. 3aTeM JIMMUTHBII MTPUKa3 MOCTETIEHHO MepelBUraeT-
Cs1 K PBIHOYHBIM LIEHAM U, HAKOHEII, IOCTUTAET TOi 00JI1aCTH, TIe eCTEeCTBEHHAs
BOAATUABHOCTB PbIHKA BBI30OBET €ro cpabaThIBaHUE U TTOMOXKET TOJTYyYUTh He-
OOJIBLIYIO TIPUOBLLUIL 6€3 MPOCKaIb3bIBAHUS.

BbixoAbl, OCHOBaHHble Ha apeMeHU yaepXaHus No3vuuumn

Bbixo0bi, ocHoanHble Ha 6pemeHu, BKITIOUAIOT BbIXO/ [10 PIHOYHOMY ITPUKa3y
0CJIe TOro, Kak ¢ MOMEHTa OTKPBITUSI TO3ULIMHU MPOIMIET ONpeeIieHHOE Bpe-
Mmsi. Eciii pblHOK 3a yKazaHHOE BpeMsl 3HAUUTEIbHO HE CIBUHYJICS, YTOObI Cpa-
60TaJl BHIXO/ MO LIeJIeBOIl MPUOBbLIM UM APYroi BUJ BbIXOIA, TO CHAEIKA, BEPO-
SITHO, GecrepcrieKTMBHA U HAMPACHO OTBJIEKAaeT pecypchbl. OYeBUIHO, YTO TU-
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noTe3a, BbI3BaBllasi OTKPbITUE JaHHOW MO3ULIMU, HE orpaBaaiack. [loatomy
caesika Jo/DKHa ObITh 3aKphITa IS TOMCKA CJIENYIOLIeil BO3MOXHOCTH.

BbixoAbl, OCHOBaHHbIe Ha BOJIATUJIBHOCTU

Bbixodbl, ocHosanmbie Ha 601aMUABHOCMU, CBSI3aHBI C PACIIO3ZHABAHUEM TOTO,
YTO ypoBeHb (HAKTUYECKOrO WM TOTEHLMAIBHOIO PUCKA BO3PACTAaET U3-3a
OBICTPOTO TOBBILICHUSI PHIHOYHON BOJMATWIIBHOCTU. [Ipn Takmx oGcTosTeNb-
CTBax KeJaTe/IbHO 3aKPbITh MO3UIIMU U OrpaHU4YUTh puck. Hanmpumep, koraa
1ocjie 3HAYUTEIbHOTO TPEH/Ia BOAQTHABHOCTE BHE3AITHO YBEJIMUMBACTCS TPU
OOJIBLLIOM O0BEME, MOXET MPOU3OUTH «I1poboit MakcuMmyMa». [louemy Obl He
pacnponarh JUIMHHbIE MTO3ULIMH, KOTJa BCe YIaCTHUKM PhIHKA SIPOCTHO TMOKY-
nat? DTo MO3BOJIUT M30eXaTh BHE3ANTHON KOPPEKLMU U MOJIYYUTh OYEHb
XOPOIIIKe LIEHBI IPU MPOJake, YIUTHIBAsI TO, YTO MPOCKAIb3bIBAHKE OyIeT Ha-
MpaBJIeHO B Ballly CTOPoHY! JIpyroii TOUuKoii BbIXOna, OCHOBaHHOI Ha BOJIATHUIb-
HOCTH, MOXET OBbITh JjaTa, KOTOpasi MperoaraeT BICOKYIO CTEIeHb pHcKa,
HanpuMep roIOBILIMHbBI OCHOBHBIX PIHOYHBIX KpaxoB. Eciu rnocie 3akpbITust
IUTMHHBIX MTO3ULIUIA PBIHOK MPOIOJIKUT BOCXOASIIUI TPEHII, TO MOXHO Oyier
CHOBA KYIUTb NMPOAaHHbIe aKTUBBI. OTHAKO e€CJIM IPOM30MIeT ITTyOOKMii cria,
TO AJIMHHAST TTO3ULIMST MOXET OBbITh BO30OHOBJIEHA 110 HAMHOTO JIy4Ileil eHe!

Uro ellie CBUAETENILCTBYET O MOMEHTE MOBbILLIEHHOTO pucka? Eciu kakoii-
JIMOO MHIWKATOP MPEAIOJIaraeT, YTo TEHACHIIMS MOXKET ITOJTHOCTBIO U3MEHUTh-
csl, CJIelyeT BbITU M3 PbIHKA M M30€XaTh MOTeHLMaIbHOro pa3popora. Ecimn
cucteMa mpo0osi cTajla MPUYMHOMN OTKPBITUS IUIMHHOM no3uimu B S&P 500 3a
HECKOJIbKO THEH /10 MOJTHOIYHUSI, a IYHHbIE UCCIIeIOBaHMUsI TIOKA3a/I, YTO Phl-
HOK YacTO OOBAJIMBACTCS MPU TOJTHOI JIyHE, TO UMEET CMBICI 3aKPbITh MO3U-
LIMIO IS M30eKaHUsI TOTEHIIMAIbHON BOJIATMIIBHOCTH. Takke TOMHHUTE O TOM,
YTO BCSI MO3ULIMSI HE TOJKHA 3aKPBIBATHCS LIEIMKOM €IMHOBPEMEHHO. MOXHO
3aKPbITh YaCTh MO3ULUU — ITOT METOJ [IOMOXET Tpeilnepy criaauTb rpaduk
M3MEHEHMSI Karuraa.

BapbepHble BbiXOAbl

bapvepnbiii 6bix00 BKITI0YaeTCsI, KOTIa PHIHOK COTPUKAcaeTcsl WM Tepeceka-
€T HEKOTOPbIX Gapbep, TaKOW KaK YPOBEHb MOIIEPKKU WIA CONIPOTUBIICHUS,
JIMHUM TPeHIa WK ypoBeHb KoppeKiinn duboHauyun. bapbepHbie BbIXOIbI —
JTy4qIIMe BBIXOIBL: OHU MIPEICTABISIIOT TEOpEeTUUECKe Gapbepbl, 3a MpeaeaaMu
KOTOPBIX UHTEPIPETalusl PhIHOYHOTO AEWCTBUS JAOJKHA OBITh IEepecMOTpe-
Ha, ¥ 9aCTO MMO3BOJISIIOT yCTAHABIUBATh OYEHb OJIM3KKE 3allIUTHBIE OCTAHOBKU,
MMOPa3UTEIbHO COKpalliasi yObITKA HeyIauyHbIX criejiok. DOoKyc B TOM, 4TOObI
HaliTH XOpoIlnii 6apbep B moxxoasiem Mecre. Hampumep, 3amurtHas octa-
HOBKa YIIPaBJICHUS KallMTaJIOM MOXET CITy>KUTb Kak GapbepHbBIii BBIXOI, KOTAa
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OHa yCTaHOBJICHA Ha YPOBHE IMOIEPKKK WM COTIPOTUBIICHUS, €CJIM TAKOBOM
YPOBEHB CYILLECTBYET IOCTATOYHO OJIM3KO K IIeHE BXOIa, YTOOBI ClepXKaTh MO-
TEHILMAJIbHBIA YOBITOK B MpuemyieMbIx mpeaeiax. Crensinii BbIXOJ TaKXKe
MOXeT ObITh GapbePHBIM BBIXOIOM, €CJIM OH OCHOBAaH Ha JIMHUM TPEH/IA.

CurHanbHble BbIXOAbl

CueHanbHble 6bix00bl TIPOVCXOMISIT, KOTIa CUCTeMa JaeT CUTHAJ, MPOTUBOpeYa-
LM TeKyLIed MO3ULIMK, U MTO3ULHMSI 3aKPbIBAETCs 110 3Toil mpuunHe. Cucre-
Ma, TeHepUPYIoLIasi CUTHAJI BBIXO/Ia, MOXET M He COBIAAaTh C CUCTEMOIA, TeHe-
pupyloieil curHaibl Bxoga. PakTuvecku, cucteMa BbIXona He IOJKHA ObITh
CTOJIb K€ HajIeXkHa, KaK MCIoJib3yeMasi JUlst Bxoia B cieiku! BXompl HOJKHBI
OBITh KOHCEPBAaTUBHBI. JIOJKHBI ObITH OTOOPAHBI TOJIBKO JIyYIINe BOZMOXHOC-
TH, 1aXKe €CJIM 3TO O3HAYaeT MOTEPI0 MHOTHX MOTEHIIMAIbHBIX TOUYeK Bxoma. C
JIPYTOil CTOPOHBI, BBIXOABI MOTYT OBITH TMOepabHbL. BaxkHO HE ymycTHUTB Jiio-
ObIX Pa3BOPOTOB TPEHIIOB, JOIMYCKasi HEKOTOPOE KOJIMYECTBO JTIOKHBIX CUTHA-
Ji0B. TIpomyleHHBI BXOI — TOJILKO OJIHA YITyIlleHHAsI BOBMOXHOCTb U3 MHO-
rux. [IpornyleHHbIi BBIXOI, OOHAKO, MOXET JIETKO NMPUBECTU K YMEHBLICHUIO
cueTa! BbIxoIpl, OCHOBaHHBIE Ha PacMO3HAaBaHUM MOAEJEH, MepecedyeHnn
CKOJIB3SIIIMX CPEAHUX U PACXOXKICHUSIX — CUTHAJIbHBIC BBIXOIBI.

NPUHUUMUAJIBHBIE MOMEHTbI NMPU BbIXOOE U3 PbIHKA

TIpu MombITKE BBIATA M3 PIHKA BOZHUKAET MHOXECTBO MPOOJIEM, KOTOpPbIE
HEOOXOIMMO TIPUHSTH BO BHUMaHue. HanpumMep, 3aiiuTHbIE OCTAHOBKKM MOTYT
3aKaHYMBATBCS TUIOXUM KUCIIOJIHEHUEM U CYIIECTBEHHBIMU TPAH3aKIIMOHHBI-
MU U3IEPKKaMU U3-3a TAKUX (PaKTOPOB, KaK «OXOTa» W MPOCKaIb3bIBAHUE.
JIuMUTHBIE IPUKA3bI MOTYT OBITh IIPOCTO HE BBIMOJHEHBI. CyIIECTBYIOT TAKKe
KOMITPOMUCCBI, KOTOPbI€ CTOMT PACCMOTPETh; HANIPUMEP TECHbBIE 3alIUTHBIC
OCTAHOBKM MOTYT CIEPXaTh YOBITKM, HO B TO e BpeMsl MOrYyOUThb MMOTEHLIU-
aTbHO MPUOBUIbHBIE CACIKA W YBEJIUYUTh KOJIMYECTBO YOBITOUHBIX CIHCJIOK.
[anekrie OT PHIHOYHBIX IIEH 3alIMTHBIE OCTAHOBKH IO3BOJISIIOT PA3BUBATHCS
MPUOBLILHBIM CIEJTKaM, HO TIPUBOIAT K OOJIBIIMM YOBITKAM B ClIydae Heyaad-
HbIX caesiok. Kopoue roBopsi, CYLIECTBYIOT aCIieKThl BbIXOIOB, CBsI3aHHbBIE C
pa3MeleHreM PUKA30B U B3aUMOIEMCTBUEM C PHIHOYHBIMU PEATSIMH.

«OxoTa» Ha CTOM-NPUKa3bl

MHorna pa3MenieHre TECHBIX 3allIUTHBIX OCTAHOBOK MOXET IMPUBOIUTD K He-
MPUSITHBIM pe3ysibTaTtaM. BupskeBble Tpelaepbl MOTYT MBITATBCSI «OXOTUTHCS»
Ha CTOI-NPUKa3bl, YTOObI 3apaboTaTh HECKOJIbKO TUKOB. JpyrumMu cioBamu,
OUpKeBbIE Tpelaepbl MOTYT TpeIHAMEPEHHO BBIHYXIATh PBIHOK JIOCTUTATh
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obJacTeii CKOTUIEHUST CTOI-MPUKA30B TSl UX McofHeHus1. Koraa cron-npuka-
3bl YCTPaHEHbI TAKMM 00pa3oM, pa3MECTMBILMIT UX Tpeiaep OObIYHO ToJyJa-
et yosiTok. Kak 3Toro MmoxHo usbexarts? Pa3mectute y 6pokepa «kamac-
mpoguueckyo 3auumnyo 0OCmaHogKy», T.e. NAJIeKyI0 OCTAaHOBKY, MTPU3BaHHYIO
CIacTH Bac B ciiydyae OMPXKEBOro Kpaxa WM OTCYTCTBUsI CBSI3U C BalllMM Opo-
kepoM. Kartactpoduueckasi ocTaHOBKa pa3MelIaeTcsl JOCTATOYHO AaJeKO OT
PbIHKa, JUISI TOTO YTOObI ObITh BHE IOCSIFAEMOCTH «030PCTBa» MPOGecCuoHaIb-
HbIX TpeiiaepoB. Hukro He Oyzner pan cpabaTbiBaHMIO 9TOM 3alMTHOM OCTa-
HOBKM, HO [0 KpaiiHeil Mepe OHa He MO3BOJIUT BaM MOTEPSITh BCE AEHBIU MPU
BO3HUMKHOBEHMU IKCTpEMaJIbHOM cuTyauru. biauskas 3almurHass ocTaHOBKa
OyzieT «pa3MelieHa» TOJbKO y Bac, B TOPrOBO# CHCTEMe Ha BallleM KOMITbIOTe-
pe: Korza 3Ta OCTaHOBKa Oy/ieT JOCTUTHYTa, KOMITBIOTEP TTOKaXeT COOO0IIeH e
Y U30ACT 3BYKOBBIE CUTHAJIBI. YCIIBIIIAB UX, Bbl CMOXKETE HEMEICHHO MO3BO-
HUTb OPOKepy U BBIATH U3 clesiKU. [1pu TakoM moaxozne MoKHO GJ1arornoiryqHo
1 6e3 pUCKa UCIOJIb30BaTh TECHbIE 3aLIUTHbIE OCTAHOBKU, KOTOpbIE HE OyIyT
TPEIMETOM <«OXOTbI».

KOMHpOMMCChI, CBfiI3aHHble C 3alUTHBIMU OCTaHOBKamMu

IIpu uCronab30BaHUM TECHBIX 3aLLUTHBIX OCTAHOBOK YJIYYILIAETCS KOHTPOJIb
pYcKa, HO MHOTO TIPUOBUIBHBIX CIIEJIOK MOXET OBITh MOTEPSIHO, UTO MPUBEIET
K CHIKeHUI0 Tpubbuii. Kaxxnomy 6b1 TOHPaBUIIOCh UCIIOJIb30BaTh 3alLIUTHbIE
ocraHoBKM pazmepoM B $100 mist S&P 500, OTOMy YTO ITOTEPU IIPU YOBITOY-
HbIX cIeJIKaX Obuld Obl TOBOJIBHO MajieHbKKUe. OIHAKO OOJIBIIMHCTBO CUCTEM
pu 3ToM OyzeT npourpeiBath 95% BpemeHu! HekoTopbie cCTeMbl TTO3BOJISI-
IOT MCIIOJIb30BaTh TECHbIE OCTAHOBKM, Oiaromapsi crienuduueckoii peakunmu
Ha TOYKY OTKPBITUS MO3ULUU. Takue CUCTeMbl Jal0T pa3yMHBbII POLIEHT MpU-
ObUIbHBIX CIEJIOK U 00JIaNaloT TEPIUMOCTBIO K TECHBIM 3alLUTHBIM OCTAHOB-
KaM. DT CHCTEMBbI YaCTO OCHOBAHBI HA MOJIEPKKE U COMPOTUBICHNUHN WJIH IPY-
IUX «0apbepHbIX» MOJEsIX. MHOrMe CUCTEeMbl, HAIIPOTUB, HE paboOTalOT C TeC-
HBIMM 3alLUUTHBIMU OCTaHOBKaMM. TeM He MeHee BCerna ecTb KOMIIPOMUCC
MEXIy TECHbIMU 3aLIUTHBIMU OCTAHOBKAMM U151 KOHTPOJISI HAJl PUCKOM U yIiep-
>KaHMEM MOTEHLMAIBHO MPUOBLIBHBIX MO3ULIMil. [IpocTopHbIE 3aIIUTHBIE OC-
TaHOBKM He OyIyT KepTBOBATh NPUOBLILHBIMU CAEIKAMU, HO MIPUBEAYT K OOJIb-
LIKM YOBITKaM B Cllyyae HeylayHbIX clieioK. ONTUMaJbHOE PACIOIOXEHUE
3aLLUTHON OCTAHOBKU 3aBUCUT OT IIPUPObI TOPTOBOI CUCTEMBI U CBOMCTB UC-
TOJIB3YeMOTO PBIHKA.

Mpockanb3biBaHue

”pOCKMb3bl6aHue — 9TO KOJMYECTBO PBIHOYHOTI'O ABM>KE€HMHsA C MOMEHTA pa3-
MEUICHMA TOProBOro rnpukasa (B ciy4yae CTtoria — ¢ MOMEHTa €ro CpaGaTb]Ba-
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HUsI) 10 MOMEHTA ero UCIOJTHEeHUs. DTy BeJIMUMHY JIETKO BBIPA3UTh B J0JUIA-
pax. B cityuae cTon-mprkazoB CKOpOCTb IBUKEHUST PbIHKA IIPOTUB CIEJIKH BITH-
sieT Ha BEJIMYMHY CyMMBbI, TTOTEPSIHHOM Grarogapsi mpockaib3biBaHUIO. Yem
ObICTpee IBMXETCS PHIHOK B MOMEHT CpabaThIBaHUSI CTOI-TIPMKa3a, TeM 00Jb-
1ie OyneT yObITOK, CBSI3aHHBII ¢ MpOocKayib3biBaHUEM. Eciiv Obl ObUla yCTaHOB-
JIEHA 3alIMTHAs ocTaHOBKa B pasmepe $500 mis S&P 500 1 pbIHOK Hayas ObICT-
PO IIBUTAThCS MPOTUB CAEJIKHM, MOIJIO JIETKO MPOM30MTH MPOCKAIb3bIBAHNE B
pasmepe $200 wm $300, 3akaHumBalonieecs yobitkoM B $700 wim $800, Bmec-
10 $500 oxmmaeMbix. Eciu Obl peIHOK IepeMelancs 0ojiee MeUIEHHO, TOraa
MPOCKAJIb3bIBAHUE MOIJIO Obl OTHATH TOJILKO $25 miu $50 ¢ pe3ynbTupyommum
yobITKOM $525 mim $550. TTpocKaib3biBaHKE CYIIECTBYET BO BCEX CETIKAX, KO-
TOpbIE BKIIIOYAIOT PIHOYHBIE WM CTOMN-TMPHUKa3bl. OTHAKO B HEKOTOPBIX ClE-
KaxX OHO MOXKET ObITh BBITOAHO Tpeiinepy. JIMMUTHBIE MPUKa3bl (Harpumep,
«POAABaTh MO $X UAM 110 JIyIIIeii [IeHe») He MOABEPXKEHbI IPOCKAIb3bIBAHUIO,
HO TaKMe MPUKa3bl HE 3aKPOIOT MO3ULIMIO B KPUTUUECKOI CUTYaINH.

Toproens no mMeTtoAy NPOTUAOMOJIOXHONO MHEHUS

Ecnu BO3MOXHO, BBIXOAMTE U3 JUIMHHBIX MO3ULIMI, KOra OOJBIIMHCTBO Tpeii-
JIEPOB MOKYIIAET, ¥ 3aKPbIBaiiTe KOPOTKME TTO3ULIMM, KOTJa BCE CTPEMSITCSI IPO-
natb. Takoe moBeneHue OyaeT obsierdatb ObICTPOE 3aKPbITUE CHCJIKU I10 Mpe-
BOCXOJTHOH 1LleHEe, NIPUYEM IPOCKaIb3blBaHUE OyleT OGarornpusiTHbIM ISl Ba-
el Mo3ULMKU. BeIXombl 1o 11e71eBOil MPUOBLTN OOBIYHO OCYILIECTBIISIIOTCS B
MonOoOHBIX cUTyalMsiX. HeKoTopble BbIXOIbI, OCHOBAaHHbIE Ha BOAQTUABHOCTH,
Take paboTaloT 1o aromy npuHuuiy. Hanpumep, npoaaxa ripu npodoe Mak-
crMyMa — 3TO TMPOJiaxa B SIPOCTHO MOKYyMaouil ppiHOK! [ToroBopka «Ioky-
MaiTe Ha ciyxax, MpojaBaiiTe Ha HOBOCTSIX» TAaKXKe PEKOMEHIYET IpeuMyILie-
CTBa MPOAAXHU, KOraa OOJILIIMHCTBO TpeinepoB nokymnaeT. KoHeuHo, He Bce
BBIXO[bI B CTPATErMy MOTYT MCITOJIb30BATh TOPrOBbIC MPEUMYILECTBA METOIA
MPOTUBOITOJIOKHOTO MHEHMSI.

3akniouyeHue

TlonHasi cTparervsi BbIXona KOOPIUHUPYET OMHOBPEMEHHOE MCIOJIb30BaHUE
Pa3HOOOPAa3HbIX TUIIOB BbIXOA IS AOCTUXKEHUsI 3a1a4 3(hheKTUBHOrO yrpaB-
JIGHUS KanuTajoM U (pukcauuy npuobuin. Kaxapiit Tpeiiaep nokeH UCTob-
30BaTh HEKOTOPbIE BUIBI «KaTacTpOhUIECKMX» M 3AIIMTHBIX OCTAHOBOK YII-
paByieHHsI KanutaioM. Takske KeJlaTeIbHO UCIIOIb30BaTh CICISIINE OCTAHOB-
KU JUIsl 3al0MThl TEKYLLEl NMPpUObLIU, KOrIa PbIHOK IBUTaeTCsl B OJIaronpusT-
HOM HarmpaBJICHUY VI CACIKU. Bbixon, ocHOBaHHBII Ha BOJIATUJILHOCTH, TIOJIe-
3€H Ul 3aKpbITUS NMO3ULUI Mpexnie, yeM OyaeT 3afeiiCTBOBaHa 3alllUTHAasI
OCTAHOBKA — BBIXOJ U3 PbIHKA, BCE €llle JBUraloLIerocsi B 0JIarornpusiTHoM
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HaIpasJIeHUY WIX I10 KpaiiHeil Mepe He NPOTUB CIEJIKU, YTO O3HAYaeT OBICT-
pblﬁ BBIXOl C MEHBIIIUM ITPOCKaJIb3bIBAHUECM.

TECTUPOBAHUE CTPATEITMA BbIXOOA

B crenyrommux HECKOJBKUX TJIaBax OMMCAHBI Pe3yJIbTaThl TECTOB OOJBIIIOTO
KOJIMYECTBA CTPATeTUil BBIXOA. B MPOTHBOITONIOXHOCTD METOIAM BXOna, KO-
TOpBIE MOTYT TECTUPOBATHCS TIO OTIEIBHOCTH, OTIEIbHOE M3y4YeHHE BBIXOIOB
He uMeeT cMmbicia. HeobxonMMo uccienoBaTh BCIO CTPATETHIO BbIXOAA LIEJIU-
KOM — 3TO CBSI3aHO C TeM, 4TO JUIS 3aBepIIeHUsI CIEeTIKA HeOOXOMUMO cpabda-
ThIBaHME KaKoro-inbo Bbixoma. Ecim BXxox He cpaboTtail, MOXKHO XIaTh CIemy-
JolIeil BO3MOXKHOCTH JUTSI BXOZIa, KOTOpasi 00s13aTeIbHO PaHO WJIM TTO3IHO TIO-
sIBUTCSI. B cilydyae BBIXOJOB UTUTEIbHOE OXUIAHUE MOXKET IMOABEPTHYTh TPeil-
niepa 3HaYUTEeIIbHOMY, Jake HeOorpaHUYEHHOMY PHUCKY. PaccMoTpum, Hampu-
Mep, CTPATeruio BHIXO/IA, COCTOSIIYIO U3 OJHOM 3allIUTHOW OCTAaHOBKHU YIIPaB-
JICHUSI KaITUTaJIOM.

YTo BBIrOAHEE — UCIOJIB30BAaTh OUEHb LIMPOKYIO OCTAHOBKY WM pa3mec-
TUTh €e KaK MOXKHO OJIVXe K TeKyllledl pplHOYHOI 1ieHe? Eciu ocTaHOBKa He
cpaboTaeT, TO Ka4eCTBO TAaKOW TOPrOBOW CUCTEMBI HeJlb3sl OyIeT OLIEHUTh, TaK
KaK CUCTeMa He 3aBepIIUT HU onHoi cnenku. [lupokast octaHOBKa IpH yciio-
BUU JIBVXKEHUsI PbIHKA B HAMPABIEHUU MO3UIIUU MOXET MPUBECTH K yaepxka-
HUIO MMO3UIINY B TeYeHNE MHOTHX JieT. OUeBUIHO, YTO Pe3y/IbTaThl TAKOTO TeC-
Ta He OyIyT MMEeTh HUKOTO CMBICTA. DTOT IPUMEp TOKa3bIBaeT, YTO BBIXOIbI
TTOJDKHBI TECTUPOBATHCSI B COCTABE 1IEJION CTpaTerny, TaKoi Kak KOMOMHALIMS
3alIMTHOI OCTAHOBKY W JIMMUTHOTO MpUKa3a.

ITo ykazaHHBIM BbIllle TIPUYMHAM BCE TECThI, MPUBENEHHbIC B M. 13, nc-
TIOJIB3YIOT CTAHIAPTHYIO CTPATeTHIO BbIxona (M ee MonuduKaimm), KoTtopast
TIPUMEHSIACh MPU U3YYEHUU BXOAOB. B 1. 14 1 15 MbI IpUBOIMM pe3yJIbTaThI
TECTOB HECKOJIbKUX CTPATETUii BbIXOJA, CYILIECTBEHHO OTJIMYAIOIIMXCS OT CTaH-
naptHoi. B 1. 14 G6ymyT paccMoTpeHbl 6osiee 3¢hGheKTUBHBIC 3alllUTHBIC U ClIe-
JISIIIMe OCTAaHOBKM, KOTOPBIE YIPABJISIIOT PUCKAMM, HE XXKEPTBYSI OOJIBbIIUM KO-
JIMYECTBOM YIAuyHbIX TTO3uLMii. B 1. 15 B cTpaTeruio BbIxona A0GaBISIOTCS
HOBBIE KOMITOHEHTbI, K IPUMEPY CUTHAJIbHbIE BBIXO/bI. JIJ1s1 CpaBHEHUSI pe3yJib-
TATOB TUX CTPATETU HEOOXOIMMa HeKasl TOUKa OTCUeTa, B KaYeCTBe KOTOPOit
BBICTYIIAeT CTaHIAPTHAsI CTPATeTUsT BBIXONA.

CTAHOAPTHBIE BXOAbl A1 TECTUPOBAHUS BbIXOA4OB

ITpu nccienoBaHMM BXOIOB ObIIIO HEOOXOIMMO MCITOIb30BaTh HEKUiT CTAaHAAPT-
HBI HEM3MEHHBIN MeTON Bbixoma. JIIsi CpaBHEHUST Pa3IUIHBIX BBIXOIOB MBI
OylIeM MCITOJb30BaTh HECKOJBKO HEOOBIYHBIN CTaHIAPTHBIA METOM BXOMA, a
MMEHHO Modeas cay4aiino2o 6xoda. Bxompl GyayT MpOU3BOANTLCS B CITydaii-
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Hble MOMEHTBI BPEMEHH U B CIIyJaifHBIX HampaBieHusIX. Kak 1 B mpeaplymmx
I71aBax, Mbl OylleM TOProBaTh SKBUBAJICHTOM JIOJUIAPOBON BOAQTUABHOCTH JIBYX
KoHTpakToB Ha S&P 500 B KoH1le 1998 r. Bo u3bexxaHue 4pe3MepHO yCIoX-
HEHHOCTH TECTOB BCE BXOJIbI OYIyT OCYILIECTBISITLCS O LIeHe OTKpbITUsl. Ecnn
BXOJI TPOU3BEICH TI0 LIeHEe OTKPBITHSI, TO MOXHO BBIXOJWTh M3 PBIHKA 11O BHY-
TPUIAHEBHBIM LIEHaM, He CO3/1aBasi MyTaHULbI TP MOJEJIMPOBAHUYN TOPTOBJIH.
Kak v B npeapIayinmx miaBax, Mpu TECTUPOBAHUY OyIyT UCIIOIb30BaHbI CTAH-
apTHBII NopTdenb U TecToBas iaTdopma.

Mopenb cnyvyaitHoro Bxopa

JJIf nosmydeHust cydaifHbIX BXOIOB MCIIOJIb3YeTCsl TeHepaTop TCeBIoCTydali-
HbIx ynces (I'TICY), KoTopblil ornpenesisieT MOMEHTBI M HallpaBJIEHUS] OTKPbI-
THSI TIO3ULIUIA. DTOT MOIXO UCITOJIb30BaH 10 MHOTUM MpUYMHaM. Bo-TiepBbIX,
HeoOXOAMMO HaJIW4YMe OIHOPOMHON CTaHIApTHOI Moxenu Bxoma. Paznmunbre
MOJIENI BXOJla UMEIOT CBOM BHYTPEHHUE CBOWCTBA, KOTOPHIC MOTYT MOBJIHSITH
Ha paboTy Beixo0B. K mpuMepy, eciiu cructeMa TOYHO MPeIcKa3biBaeT MOMEHT
pa3BOpOTa PhIHKA [UISI TPOJIAaXKK 110 MAKCUMYMY U TTOKYTIKY 10 MUHUMYMY, TO C
STOW CHMCTEMOI MOXHO HMCTIOIb30BaTh OUYEHb TECHYIO 3alIMTHYIO OCTaHOBKY,
KOTOPast HUCKOJIbKO He yXYIIUT Ka4eCTBO TaHHOM cucTteMbl. OMHAKO 1151 60JTb-
IIWHCTBA TUITMYHBIX BXOJIOB TPUMEHEHUE TaKO OCTAHOBKY MPUBEIET K TOJ-
HOMY TIpoBaity cucTeMbl. [103TOMY CiiemyeT NCToIb30BaTh BXObI, CBOMCTBEH-
HBIE TJIOXUM MOJIEJISIM, YTOOBI OLIEHNTh, HACKOJIBKO TPUMEHEHME JTaHHOM CTpa-
TErU BbIXOJA CMIOCOOHO YIIYYIINUTb UX paboTy.

Bo-BTOpBIX, CITy4aifHbIIT METOI 0OECTICUNT TeHEPALIMI0 MHOXKECTBA IJIOXUX
BXOJZIOB, 0€3 KOTOPBIX JTI000€ Mccel0OBaHUE BbIXOIOB ObUIO Obl HEMOJHBIM. B
KOHIIE KOHIIOB CyTb JTIOOOI CTPaTerny BBIXOAA COCTOUT B TOM, YTOOBI BOBPEMS
3aKpbIBATh IJIOXUE MO3ULMU, HE TTO3BOJISISI UM HAHOCUTh CYIIECTBEHHBIE ya-
pBI 10 KaIUTAJTy Tpeinepa, U He 3aKPbIBATh CIUIIKOM PAHO BBITOIHBIC O3~
1. DTO COOTBETCTBYET MOITYISIPHOMY MHEHUIO, KOTOPOE IJIACUT, UTO €CIIA
YOBITKM CBOEBPEMEHHO TPECeKaloTCs, TO MPUOBIIN HE 3aCTaBsT ceOsl T0JTo
3KAATh MPU UCTIOJIb30BAHUM 110001 crcTeMbl. Haru uccienoBaHust pu3HaHbI
MPOBEPUTH CIPABEIIIUBOCTD ITOI aKCUOMBI.

W HakoHel, TaHHBIIT METO TeHepalliy BXOIOB TO3BOJISIET MMETh JI0CTa-
TOYHO Oosbloe GUKCHPOBAHHOE KOJMYECTBO CHEJIOK. Bblibopka comepxKuT
pa3sHOOOpa3HbIe CAEIKM — MHOXECTBO HEyAaYHbIX 1 HEMHOTO MPUOBUIbHBIX
(6naronmapsi ciyyaro). B aTux o6crositenbeTBax obmast 3(pheKTUBHOCTb CUCTe-
MBI Oy/IeT 3aBUCETh MCKIIOUUTEbHO OT CTPATEeTUU BBIXOIOB.

T'enepayus cayuaiinoix 6x0006. Monenb CIy4aifHOTO BXOia TeHepupyeT To-
cienoBarebHOCTD ymces (cocrosyio u3 + 1, 0 m — 1). Kaxmoe uncio coor-
BETCTBYET OIpEIEIEHHOMY TOPTOBOMY JTHIO M TIPUBOIWT K OTKPBITHIO MTO3M-
LM OTIpe/ieIeHHOTO HampaBieHus: +1 — IIMHHas 1mo3uims, — 1 — KOopoT-
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kast mosunmsi, 0 — Het Bxozna. K mpumepy, Mozienb Clry4qaifHOro Bxojia reHepu-
pyetuucio — 1 st 20 okTsi6pst 1997 r. D10 03HAUAET, YTO CUCTEMA B ITOT ICHb
OTKPOET KOPOTKYIO TMO3ULIMIO.

I'TICY, ucrnonb3yeMblii JUIsl peaau3aliy MOAEIU CIIy4aifHOro BXoza, COBIIa-
IIaeT ¢ TeHepaTopoM ran2, omucaHHbIM B padore [pecca u np. «Yucaennsie
Mmemoobl Ha sizbike C» (Press et al. Numerical Recipes in C, 1992). [Tepuon naH-
Horo I'TICY mpesbimiaer 2X 10'8, yro ropasmo jydiie GONBIIMHCTBA CTAHAAPT-
HBIX TEHEPaTOPOB CIIyYaiiHBIX YUCEI, SIBJSIOLINXCS YACTBIO SI3BIKOB IIPOrpam-
MupoBaHus. KaxmioMmy ToproBomy JHIO CTaBUTCH B COOTBETCTBUE CIIydaiiHOE
4yucIo, Haxonseecs B uHtepsaiie ot 0 1o 1. Eciu aTo uncio menslie, yem 0,025,
TO OTKPBIBAETCSI KOPOTKas MO3ULUsA. BEpoATHOCTb OTKPBITUSI KOPOTKOI MO3U-
uun cocrasisieT 0,025, T.e. CUTHAI K IIPOJIaXe B CPEIHEM BO3HUKAET Kaxble
40 nueit. JInuHHast TO3ULINST OTKPBIBACTCSI, €CIIM CITyJaifHOE YHUCIIO MPEBbIIIaeT
0,975. HacroTta OTKPBITUS JJIMHHBIX TO3ULIMI — oauH pa3 B 40 nHeit. MHbIMU
CJIOBaMU, TOPTOBbIE CUTHAJIBI TeHEepPUPYIOTCs Kaxble 20 qHeit. LleHsl mumuT-
HOTO MpHMKa3a U CTOM-IIPUKa3a BBIUMCISIIOTCS] CTAHAAPTHBIM 00pa3oM.

MMABA 13

i

CtaHpapTHas cTpaTternsa BbiXxoaa

CrannaptHas ctpaterust Bbixoga (CCB) ucnonb3oBajiach Mpy TeCTUPOBAHUU
BCEX METOJIOB BXx0Za. B OCHOBHOM OHa IMPUMEHSIET 3alIUTHYIO OCTAaHOBKY, (K-
CaIUIo MPUOBLTH IO IMMUTHOMY ITPUKA3y U PIHOYHBIIA ITPUKA3 JUTST BBIXOJIA TOC-
Jie ornpeneNeHHoro Konnyectsa BpeMeHu. KMccnenoanue CCB obGecrieunBaeT
6asuc, MpU CPaBHEHUH C KOTOPBIM MOTYT OBbITh OLIEHEHBI 00JIee CIIOXKHBIE CTpa-
Teruu BbIXoHa (M3ydaemble B ciemyromux aByx miaBax). CCB wuccienyercst ¢
MOMOLIBIO CITy4ailHOM TEXHUKH BXOaa, 00cyxnaeMoi Bo BBeneHuu K yactu I11.

YTO TAKOE CTAHOAPTHAS CTPATErne BbIXOOA?

XoTs cmandapmuas cmpameeus 6bix00a SIBISIETCSl MPOCTEHIIell 1 MUHUMATb-
HOI4, OHa BKJTIOYAET JIEMEHTBI, KOTOPBIE SIBJISIIOTCS 00SI3aTeIbHBIMMU JUTSI JTIO-
6ol cTpaTernu BbIxoja: UKcaALMIO NPUObUIM, KOHTPOJIb PUCKA U OrpaHUYe-
HUE BpeMEeHU HaXOXIEeHUS B pbIHKe. AcrieKT pukcauuu nmpuosuin B CCB pea-
JIN30BaH MOCPEACTBOM JIMMUTHOTO MPpUKa3a JUlsl NPUObUTBHBIX MO3ULINIA, KOTO-
PBIii 3aKpBIBAET CHEJKY, KOIa OHA CTAHOBUTCS JOCTATOYHO MPUOBLILHON. Ac-
MEeKT KOHTposist Haj puckoM B CCB BbIMOHSIETCS] TOCPEICTBOM MPOCTOI 3a-
IIMTHOM OCTAHOBKM, KOTOPAsl 3aKPbIBAET YOBITOYHYIO MO3ULMIO C OTPaHUYEH-
HBIM YOBITKOM. OrpaHuYeHue BPEMEHH B PbIHKE JOCTUTHYTO PBIHOYHBIM P~
Ka30M, TeHEpUPYEeMBIM T10C/Ie TIPOXOXKIEHHST HEKOTOPOTO KOJIMYEeCTBa BpeMe-
HU. OH 3aKpbIBaeT CAGJIKY, KOTOPAasi He JOCTUIJIA HU 3allIUTHOI OCTAHOBKU, HU
11eJIeBOI TPUOBUIN.

XAPAKTEPUCTUKN CTAHOAPTHOIO BbIXOOA

CTaHﬂapTHbIﬁ BBIXOJI, ABJISAETCA MPOCTEUIINM, UCITOIb3YEMBIM IIPU TECTUPO-
BaHUU PA3JIMYHBIX CTpaTCFl/Iﬁ Bxona. CoBceM He 06ﬂ3aTCJ'[bHO, YTO 3TO OYE€Hb
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XOPOUINI BBIXOA. B ommume oT onTuManbHOM CTpaTerMy BbIXOAA CTaHAAPT-
HBIA BBIXOJ HE CIIOCOOCH HAXOIUTHCS B TIPOJIOIKUTEIBHBIX TEHACHITUSIX IO UX
3aBepieHnsi. Kpome toro, He3abukcrpoBaHHasK TPUOBLTb MOXET ITPEBPaTUTh-
cs1 B yobITOK. [IpruuHa cocrout B ToM, yto CCB He criocoGHa 3allluTUTh Ka-
KYIO-JTM0O YacThb TEKYIE# MPUOBLTH OTKPBITON MO3ULIMK. [104TH O4eBUIHO, YTO
XOpOIlasi CTpaTerusi BHIXOIA MOJKHA UMETh METO 3alllUThl TEKYIIel MpruoObI-
sm. KTo e Xo4eT BUieTh, KaK CyIlleCTBeHHas! PUObLUTb OBICTPO MCYE3aeT, Mo-
CKOJIbKY PBIHOK TMOJIHOCTBIO MEHSIET Kypc? YCTaHOBJICHHBI BPEMEHHOM JI-
MMWT Takke BHOCHUT BKJIaz B HecrtocooHocTh CCB nmepXatbcsi B TPOIODKUTEIb-
HBIX JIBUXXEHMSIX, HO 3TO ObLIO OBl XeJIaTeJIbHO MPU MCIIBITAHUM CTPATeTUii
Bxona. Hakonelr, CCB He yMeeT BBIXOAMTb U3 BSUTOTEKYIIMX CAEIOK IO JIyd-
el BO3MOXHOM IIeHe, KaK 3TO MOXHO ClieJIaTh, HAITPUMEP, C TTIOMOIIBIO CXKU-
MarolIeics 1eJIeBoi TPUObLTN.

[TonoXuTeTbHBIM MOMEHTOM siBJIsieTcst To, uTo CCB nMeeT ocHOBBI, HE0O-
XOIUMBIE ST JTI00OIA cTpaTernu Bbixona. [1py MOMOIIM 3allIMTHON OCTAHOBKHU
CCB umMeeT cpeficTBa BbIXO[A U3 TUIOXOM CIEJIKN C OTPaHMYEHHBIM YOBITKOM.
JIuMUTHBII MprKa3 win Lesesast puobLIb no3Bossier CCB 3akpbIBaTh cieKu,
KOTOpBIE CTIM B 3HAUYMTEIBHON CTETICHW MPUObLTHHBIMU. VICTIONB3YsI BBIXOM
1o orpaHnyeHuto BpemeHu, CCB MOXeT BbIINTU U3 «3aCTOMHOMN» CHEIKU. DTU
TPU OCOOEHHOCTH JENIAI0T CTAHAAPTHBIN BBIXOM OTIPENIeSICHHO JIYYIIIM, YeM CITy-
YaifHbI{ BBIXOJ WM MPOCTOM BBIXOJ Mocie (PMKCUPOBAHHOTO YUCIA THEH.

LEJIb TECTUPOBAHUS CCB

I'maBHast nprumHa TectTpoBanust CCB cocTouT B TOM, UTOGBI ClIeIaTh BO3MOX-
HBIM CpaBHEHUE 3TOI U IPYruX TecTUpyeMbIX cTpaTeruii Boixona. CCB Oyner
CITy>KMTb XOPOLLIeii OTIIPaBHOM TOUKOI B UCCIIEIOBAaHUSIX BbIXOIOB. Kpome Toro,
CCB 06yrner mpoTecTUpOBaHa CO CIy4aifHbIM BXOZIOM, obecrieunBasi 6a3uc st
CpaBHEHMS C Pa3IMYHBIMU PeaJIbHBIMU BXOIAaMU (IIPOTECTUPOBAHHBIMU B Yac-
tn II). TToaToMy TecTbl B 3TOW IJIaBe OOECIEUUBAIOT «CUCHEMY KOOPOUHAM»
JUTSL IPEABIIYIIMX U TOCIeayIoIuX M1aB. JJonoaHUTeIbHast TPUYMHA MpOBee-
HUS JTaHHBIX TECTOB — OIpe/esieHue TOr0, HACKOJIBbKO MCKITIOUUTETbHOE MC-
TI0JIb30BaHMe 1I€H 3aKpbITHst 1pu BbimosHeHM CCB yxyammio ee paGorty. B
MPUBEIEHHBIX HUXE TECTaX OTPAHMUYEHUE LIEHAMU 3aKPBITUS OyIET CHATO, YTO
JIOJDKHO YIy4IIUTb o61iyto a¢ddexrtusHocts CCB.

Bynyr nposeneHs! yetbipe Tecta. [1epBble Tpu Tecta uccienyior CCB B Toit
dopme, KOTOpasi UCMOIB30BATACH B MPEAbIIYLINX [JIaBaxX: T.e. OYIyT UCHOJb-
30BaThCs BXOBI 110 1IeHE OTKPBITHS, IO CTOT- U JIMMUTHOMY TTPUKa3y, a BBIXO-
ZIbI OYIyT OCYILIECTBIISATBCA TOJILKO IO LIEHAaM 3aKpbITUsA. YeTBepThlii TecT uc-
cnenyer pasHOBUAHOCTE CCB ¢ BO3MOKHOCTBIO BEIXOAOB IIO CTOIl- U AUMHUT-
HBIM NpYKa3aM BHYTPU JHSI; BXOJ B 3TOM TecTe OyIeT MPOU3BOAUTHCS TOIBKO
10 1IeHEe OTKPBITHS, [UIS TOTO YTOOBI M30eXaTh YIOMSIHYTOW B TPEAbIIyIIei
I71aBe MyTaHULIBL.
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TECTbl MICXOQHOW ccB

Jns npoBepku ucxomHoit CCB ucrnonb3yeTcsi METO CIydaitHoOro Bxona (ornm-
caHHBI Bo BBefieHUM K yacTtu I11). B kauecTBe BbIXOHI0B UCITOIB3YIOTCSI OObIY-
HbIE CTaHAAPTHBIE BBIXOIBI (TOJBKO MO 1ieHe 3akpbiTusi). CCB comepxur cie-
nyroliye rpasuia: Eciii Ha 3aKphITUY PRIHOK HAXOIMTCS HYKE IIEHBI BXOJa Ha
BEJIMUMHY, PAaBHYIO TPOU3BEIEHUIO HEKOTOPOTO MHOXHTEIS (TTapaMeTp 3allnT-
HOIl OCTAaHOBKM) Ha pa3Mep CPeIHEero MCTUHHOTO JIuara3oHa MOCIeTHUX
50 maHeit, Toraa cpabaThIBaeT 3alIMTHAsE OCTAHOBKA. Eciv 11ieHa 3aKpbITHs G0JTb-
1IIe [IEHbI BXOJIa Ha BEJIMYMHY, PaBHYIO TTPOU3BEICHUIO0 HEKOTOPOTO MHOKUTE-
51 (MapaMeTp 11e1eBOil MPUObUTM) Ha pa3Mep CPEeAHEro MCTUHHOTO Traras3o-
Ha, TOra cpabaThiBaeT IUMUTHBIN MPUKa3, GUKCUPYIOIIUIA LIEJIEBYIO TPUOBLTH.
OTH nipaBuIa cHOPMYITMPOBAHBI TSI JUIMHHBIX TTO3UIIMI C BBIXOIAOM TIO 1IEHE
3aKpBITHS. J1JIs1 KOPOTKUX TO3UIIUI TTOPOTH pa3MeIiaroTcsi HA000pOT, T.e. 3a-
IIUTHAsT OCTAHOBKA ITOMEINAETCs BBIIIE 1IEHBI BXOAA, a JMMUTHBINA MPUKa3 —
Huxe. Ecmv ocie 10 mHei He TOCTUTHYTA HU 3allIUTHASI OCTAHOBKA, HU 11eJIe-
Basi IPUOBLIb, TO CIEJIKY OCTAHABIMBAIOT PHIHOYHBIM MPUKA30M 10 1IEHE 3aK-
poitusi. [IpuBeAeHHBIN HUKe KOJ BBITIOTHSIET JaHHBIE TIPABUJIa BHIXO/IA U CITy-
qaiiHble BXOIBI. TECTUPYIOTCS TPU THIIA BXOMHBIX MMPUKA30B (IO IIeHE OTKPhI-
TUSI, TI0 IUMUTHOMY M CTOII-IIpUKa3y). Mcnosb3yercsi CTaHIapTHBIN mopTderb
W CTaHIapTHasl TeCTOBas MporpaMMHast Tuiatdopma.

static void Model (floet *panms, float +ac, float *omn, float *hi,
float *lo, flcat *cls, float *voi, float *oi, float *dirv, int nb,
TRDSIM ats, float *eocls) { .

f#' Orpenernenve Momenyu CIy4aiHOTO BXONA ¥ CTAHNAPTHOM CTPATETHH BHMSHNA
i File =x19mod0l.c

£{ parms - maBop [1..MAXPRM] mapaMeTpoB

// dt - wHabop [l..nb] mat/B dopmaTe I'MMEL

// opn - Habop [l..nb] LeH OTKPHTMUS

// hi - Habop [1..nb] MaKCHMaTbHHEX LEH

/) lo - mabop [1l..nb] MUHMMATEBHHX LeH

// cls — Habop [l..nb] IeH 3aKpHT A

// vol - Habop [1..nb] =HaueHmit obbeMa

// oi - Habop [1..nb] &HAaueHmdt OTKPHTOTO MHTEDECa

Ffodlrv - "Habop [1..nb] IHaueHMN CpeNHero NOJUIAPOBOM ACHI THARIID:TH
// nb - KONMMYecTBO OHeRM B Habope [aHHBX

// ts - CCHUIK& Ha Knaci: TOPTOBOTO CUMYJISTOPa

// eacls - Habop [l..nb] yposHed Kararala & OSHGM ASEPRTHR

/ /O6BABIISIEM JIOKAJIBHHE TIepeMeHHbIe

int vz, cb, ncontracza, maxhoid, crdertype, signal;
tloak mmscsgp, pkling, sipprize, Zimprice, oip;
static float exitatr[MAXBAR+1], rnum;
static int ranseed;

static long iseed;

// KommpyeM napaMeTphl B JIOKaJjlbHHE IepeMeHHHe st 6onee ynobHoro obpameHus:

ranseed = parms (8] ; // vHMUMMpYeM I'eHepaTop CIyYalHEX uMcesn

ordertype = parms[9]; // BXom; 1=mO 11eHe OTKPHTHS, 2=II0 JMMUTHOMY
// mpukasy, 3=I0 CTOM-NpuKasy

maxhold =10; // MakcyManbHB Mepuol yOePXaHHs [1O3MLMN

ptlim =4 ; // ueneBasi NMpuOHNIEL B EIVHMIIAX BOJIATWILHOCTU
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mmstp = 1; // 3BamMTHaAf OCTAHOBKA B eAMHMIIAX BOJNATUIBHOCTH

// nenaeM BHMUCJIEHMSI 11O BCEM JaHHBM

AvgTrueRange$ (exitatr, hi, lo,cls,50,nb); // cpemmWit MCTWHHEN OMaTa3oH s
// BEXOmA

// BarmyckaeM TeHEpaTOp CIyYaifHHX uMCesn

// ... OTHENBHHI 3aNyCK OJIsS KakJOTO MHCTPYMEHTa

iseed = -(ranseed + 10 * ts.model());

rnum = ran2 (&iseed) ;

// TpoxomuM dYepe3 HOHM, 4YTOOGH CMOIENMPOBATBH pPearbHYl TOPTOBIID
for(cb = 1; cb <= nb; cb++) (

// He OTKpHBaeM TMOSMIMM [0 Hadana Mepuofia BHOODKK
// ...ro ®e camoe, uTo u ycraHosxa MaxBarsBack B TradeStation
i [cb] < IS_DATE) { eqcls[cb] = 0.0; continue; ]

// BHIONHSIEM BCE OXMIALIME MPUKAa3H ¥ COXPAHSEM KalMTas IO LEHe 3aKpHTUs
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) ;

// TOOCYNTHBAEM KONMHYECTBO KOHTPAKTOB IS CIENKM

// . MB XOTUM TOPTOBATH SKBUBAJTEHTOM NOJUIAPOBOM BONATUIBHOCTH
// .. 2 HOBHX KOHTPaKTOB Ha S&P-500 or 12/31/98

ncontracts = RoundTolnteger (5673.0 / dlrv(cb]);

if (ncontracts < 1) ncontracts = 1;

// w3beraeM yCTaHOBKY TpPUKA30B HA MEHL C OTPAHWYEHHOH TOPTOBIEl
if (hi[cb+1] == lo[cb+l]) continue;

// reHepupoBaTh BXOIHbE CHIHAaJb, LEHH CTOIN- M JIMMATHHIX IPUKa30B

signal = 0;

rnum = ran2(&iseed) ; // cnyqairoe umcio 0...1
if (rnum < 0.025) signal = -1; // CrydYaiiHHi KODOTKWA BXOJ
else if (rnum > 0.975) signal = 1; // cryuaiHEG IMVEHEG BXOT

limprice = 0.5 * (i [cb] + lo [cb] ) ; i
stpprice = cls[cb] + 0.5 * signal * exitatr(cb];

/) xomms B cresixy, wcmonbays ompeneness Tun mphKasa \

if (ts.position() <= 0 && signal == 1) {
switch(ordertype) ( // BebupaeM xejaeMblii TUII IpMKa3a
case 1: ts.buyopen( 1’ , ncontracts); break;
case 2: ts.buylimit('2’, limprice, ncontracts); break;

caze 3 Ebs.buystop( 37, stpprice, acocabractal: oreaw:
default: nrerror(”Invalid buy order selected");
)
)
else if (ts.position() >= 0 && signal == -1) [
switch (ordertype) { //BubupaeM kenaeMmii TWI TpMKasa \
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");

// CUMYTSTOP MCIIONB3YEeT CTaHNADTHY© CTPATEruio BHXONA
tnp = exitatr(cb] ;
ts.stdexitcls( X’ , ptlim*tmp, mumstp* trrp, maxhold) ;

) // obpabaTHBaTL CIENYOIMA NEHB
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Kon mono6eH npencTaBieHHOMY B MPEbITYIINX r1aBaxX. M3MeHUIICs JIUIITb
TIOPSIIOK TeHepalMy CUTHAJIOB /TSI BXOJa. BXomHble cUTHaNBI Tereph co3ia-
IOTCSl C TIOMOIIIBbIO TeHepaTopa TicepnociyvaiiHbix yucen (ITICY). Ilepen Bxo-
JIOM B IIMKJI, KOTOPBIA TIPOXOIUT Yepe3 IHMU JUI MOJAETUPOBAHUS TTpoliecca Top-
ropi, [TICY MHULIMATU3UPYETCS C YHUKAJIbHBIM HauyaJbHBIM 3HAUYCHUEM.
HauanpHoe 3HavyeHMe WHUIMANIM3AlMK OTpPeNesIeHO HOMEPOM pPBIHKA M Tapa-
MeTpoM (ranseed}. T1pu U3BMEHEHUU TAHHOTO NTapaMeTpa reHepupyeTcst abco-
JIIOTHO ApYTasi MOCIeA0BaTeIbHOCTD CIYJaliHBIX BXOIOB. TOUHBIE 3HaUYEHUS
VHUIMATA3aIMA HEe BaXKHbI, TaK KakK JUTS KaXIOW WHULMATA3AIMKA CO3MACTCS
YHUKaJIBHBIA Ps M3-3a upe3BbryaitHo Gompinoro nepuona [TICY. Hcmonbsye-
mpblii ITICY onucaH Kak ean2 B BbILLIEYTIOMSIHYTOM pabote « Numerical Recipes
in C» (1992). Mepuox wist TTICY Gosnbiue, yem 2X10%. Dror ITICY HaMHOTO
JIydIIle CTAaHIAPTHBIX TEeHEPaTOPOB, BKIIIOUEHHBIX B SI3BIKU MTPOrPaMMUPOBa-
Hus. BHyTpu 1mmkia, tam, rae ¢pakKTHUYeCKd MMEET MECTO TOPTOBJISl, CUTHAJIBI
TeHEePUPYIOTCSI, OCHOBBIBASICh Ha CITyYaiiHbIX uKciiax. [llaru oueHb mpoctel. Ha
kaxnoMm aHe ot ['TICY mosyuyaercss paBHOMEPHO pacripenesieHHOe CydailHoe
yucio Mexay 0 u 1. Eciiu ciydaitHoe yuciio meHbiie 0,025, To reHepupyeTcst
CHUTHAJI TS BXOJIa B KOPOTKYIO TIO3UIINIO. BEeposiTHOCTB MmosTydeHnst KOPOTKOTO
CUTHaJIa B J1t000i1 aeHb paBHa 0,025, T.e. KOPOTKUIA CUTHAJT JOJI)KEH TeHepUpO-
BaTbcsl B cpeaHeM Kaxkble 40 nHeit. Ecnm ciyyaitHoe uncio npessbiiiaet 0,975,
TO TIOMAETCST CUTHAN JUISl OTKPBITUS JUTMHHOW TIO3UIIMU; YacTOTa 3TUX CUTHAJIOB
TaKasl Xe — OIMH CUTHaN Kaxaple 40 nHeit. [pyrumMu cioBaMu, B CPEIHEM TOp-
TOBbIE CUTHAJIBI TeHepUPYIOTCst Kaxabie 20 aHeil. LleHbl TUMUTHOTO MpHKasa u
CTON-TIPMKa3a PACcCUMTHIBAIOTCS OOBIYHBIM CHOCO00OM. OOBIYHBIM CITOCOOOM
pa3MeniaroTcsi IPUKAa3bl U OMPEEIISTFOTCST BHIXObI.

JI71st IpOBEICHUST TPEX UCTIBITAHUIA UCTIONB3YIOTCSI CIIEMYIONINe Iark: Ha
JTAaHHBIX BHYTPU BBIOOPKH JUTSI KAXKIOTO TUTIA BXOAHOTO TTPHKa3a reHepupyroT-
CsI M y4aCTBYIOT B TOproiie 10 pa3iMyHbIX CepUil CITyJaitHbIX BXOJOB. Jly4diie
W3 3THX MOCJIEIOBATEILHOCTE 3aTeM MPOBEPSIOTCS Ha JAHHBIX BHE BBIOOPKH.
[Mpotiecc MOAOGEH ONTHMMU3AIMU TMApamMeTpa B peabHOW cucteme. V3MeHs-
sch ot 1 mo 10, mapameTp BHIOMpAET pa3IudHbIE PSIbI CYyYaliHBIX BXOIOB TSI
KaXJIOT0 3HAYCHMS.

Pe3ynbTathl TECTOB

Braba. 13-1, 13-2 1 13-3 ipeicTaBIeHbBI pe3yIbTaThl TOPrOBIIM OPThEIeM Ipr
KCIIOJIb30BaHUM CTPATETMU CIy4allHbIX BXOJOB U CTAHIAPTHOTO Bbixona. B
kosionke CAYY mpuBeneHbI YiciIa, KOTOPbIE MepenaloTcst Ha BXOJ reHepaTopa
CJIyyailHbIX YMCel U MTHULIUUPYIOT CIydaliHble nocienosareabHocT. [IPUE —
COBOKYITHAsl YMCTasl TIPUOBLTb B ThICSIYax noyutapos. [IPMBAA — obmast mpu-
ObLTb OT ATMHHBIX MO3ULIMI B ThICsIYax JosutapoB; I[TPUEKP—  ob1mas npubbulb
OT KOPOTKMX MO3MLIMI B ThIcsSYax AosuiapoB, D.JIPUF — dakTop npuObUIN.
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JI0X% — 1nOXOMHOCTb, B TIPOLIGHTAX rofoBbIX; P/ITPHE — COOTHOILLICHUE pUC-
Ka/TIpuObLUTN B TONOBOM McUuCIeHH; BEP — accoLlMMpOBaHHast BEPOSITHOCTh
CTaTUCTUYECKOU nocToBepHOCTH, MITAJ] — MaKcMMalbHOE TaieHUe KaruTa-
na, BThicsiyax nosapos; C/JEJI —uucno caenok; [1PH B % —npoLeHT TpUObLIb-
HbIX cnenok; $CAEJ] — cpeaHsisi npuObLUIb/YOBITOK co caeiku; JHH — cpen-
Hee KOJIMYECTBO THEH B CIENKe, OKPYIJICHHOE 0 OJIMXKAIIero Lesoro yucia;
BHE — pe3ynbTat cilydaifHOii TOCJIe10BaTeIbHOCTH, 00ECTIeUNBILMIA JIYUIIYIO
3¢ HeKTUBHOCTb BHYTPHU BBIOOPKH, KOTOPast 3aTeM Oblla MPOJOIKEHA U TPO-
TEeCTUpPOBaHa Ha TaHHBIX BHE TpezesioB BIOOpKU; CPEJ/] — cpenaHee 3HaYeHUE
Ppe3ybTaToB, NMpUBEAEHHBIX B cTpokax 1 — 10; CTOTKJI — craHmapTHOE OT-
KJIOHEHHWEe Pe3yJIbTaToB, MPUBEICHHBIX B cTpokax 1 — 10.

Tecm 1. CCB co cayuaiinvimu 6xooamu no yene omgpoimusi. Ita cucTemMa
paboTajla He OYeHb XOpOILIO BHYTPU BbIOOpKM. Cpeansist caenka mist Bcex 10
CJlydaifHBIX TIOCJIENOBATEILHOCTE TIPMHECa YOBITOK B pa3mepe $2243, nipu-
YeM CTaHHapPTHOe OTKJIOoHeHWe coctaBwio $304. JlaHHas cucTeMa Tokasana
TaKyIo Xe CPefHIOI0 NPUObLIb B CAENKe, KaK U HauMeHee MpHBJIeKaTeIbHbIe
CHCTeMbI, TECTUPOBABLUMECS MPU U3Y4EHUHU BXOLOB. DaKTUYECKU, HEKOTOPbIE
M3 HUX TMOKa3aJii pe3yJbTaThl TOpa3ao Xyallue, YyeM ciiydaiiHble. [IpoiieHT
MPUOBLTBHBIX CIETOK ObUT OYeHb CTAOWJIEH — CO CPeIHUM 3HaueHueM 36,91%
M cTaHIapTHBIM oTKIoHeHUeM 0,7%. OOliiee KOTMYECTBO CAETOK st KaXKI0To
pbIHKa 3a Gojiee yeM 10-eTHUMIA Tieproa BHYTPH BbIOOPKM cocTaBuio 3703;
MMEHHO TaKoe KOJMYECTBO CIEIOK JOJKHO ObUIO MOMYYUTHCS TPH CITyYailHbIX

Tabauua 13—1. Peszyavmamos cmpamecuu cmaHOapmuo2o 8bixo0a co CAYHAUHbIMU
exodamu no UeHe omkKpbimusi

cny4 npus  Jnvsns nPuske] o.nPus| nox% | P/mPuB] BeP | MNAA | CAEN ] NPWB% | SCAEN | AR
1 +6835].2142] 4892 o.81] -10.3] -1.65] 1.0000] 6798| 3946 38] -1732 6
2 -8873] -2585] 5287| o0.76] -10.3| -2.16]1.0000] ce64| 3961 37] .2240 6
3 -9030[-3066| -5964| 0.75| «10.2] -2.31[1.0000] o9110] 3903 37] +2313 6
4 10513 +3828| 8684 o0.71[ -10.2] -2.70{1.0000| 10532] 3931 36| -2674 6
5 -9662|-2621] ~7041] 0.74] -10.2[ -2:40[1.0000] o9s79] 3878 37/ -2491 6
d ~10014] 3650 B385] 0.73| -10.3] .2.46] 1.0000] 10009] 3868 36) «2592 6
7 -9484)-2991] +6492] 0.78] -10.1] -2.45|1.0000] os26| 3875 361 .2447 6
5 8346|2719 5627 0.76] -10.1] -2.00] 1.0000] 8493 sve2 37} 2207 6
o -8539]-3574] -4964] 0.76] -10.0] -2.10[1.0000] 8797] 3012 37]-2182 6
10 -7693| «961| 8731] o.7e] -10.0] -1.92]1.0000] 7918} s0ss 38| +1930

BHE -3152]-1446 -17ﬁi 0.80| -22.6] -1.81]0.9999] 3312]| 1692 37| -1883;

CPE :8376|-2690| -5686] 0.76] -11.3] -2.19]1.0000f 8467| 3703 36.91] 2243 j
CTOTKN | _2024] 900] 1510] 0.03 3.8l o0.31]0.0000] 1995] 888] o.70] 304 q
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Tabauua 13-2. Pesyn CMAanoapmmno2o 8bIxo00a co CAY4AUHbIMU
6éxodamu no AUMUMHOMY NPUKA3Y

ey .NPUB P/NPUBl  BEP CREN | NPWE] SCAEN

1 3202 0.83] -10.3] -1.33]1.0000 3040 40] +1550 7
2 -4034] 0.81] -10.3} +1.44]1.0000 7
3 -1451] -3700] o0.s1] e10.0] -1.51]1.0000 7
4 4832 0.76] -10.0] -1.97]1.0000 6
5 .5016] o0.78] -10.0] -1.88] 1.0000 6
s -2391| -4870] o0.75| -10.2] -2.02]|1.0000 7
7 2036 -4216] 0.77]| -10.2] -1.86}1.0000 7
8 -1672| -3117| o.s2 -9.6] -1.39]1.0000 7
o -1767] -2871| o0.83 -9.8] -1.30]1.0000 ]
10 52| 4821 o0.83 1.34]1.0000 3162 -1496| 6
BHE 2372| o0.691] -22.0] +2.56}1.0000 130 -3056

CPE] .3896i 0.79] -11.11 -1.67] 1.0000 2901 1930

CTOTKN 906| 0.04: 36] 0.39]0.0000 532 477

Tabauuya 13—3. Pes bl C uu cmanoap 0 6bIX00A CO CAYHAUHBIMU

8xodamu no cmon-npuxazy

CIva | NPWE [NPYBATTIPUGKH ©-NPWE) F/MPHE_ BEP CREN | NPWES: | SCHEN
1 1057] -2632] o.78] _ -9.7| -1.20] 0.9999 1647| -2179 7
2 -1369) *2341) 0.76 -9.9/ -1.33} 1.0000 1634 -2270 7
3 -1179] -2116] 0.79 -9.7| -1.23] 0.9999 1634 -2017|
4 <1405 -2907] 0.73] -10.0] -1.55] 1.0000 1640] -2629 7
5 -1537] -2040] 0.78] -10.0 1.0000 1633 -2191 Z
6 -1078) -2229] 079 -9.0| -1.17] 0.9999 1596] -2070 7
7 -897| -2803| o0.76] -9.5 32' 1.0000 1554 -2381 Fi
8 -1119| +945] 0.86 -8.3] -0.72| 0.9880 1590 -1298 7
9 -16827[ -1795] 0.77 -9.5 -1.28| 1.0000 1574 -2174) Z
10 441] -3186] 082 -9.6] +0.95] 0.9984 1591 -1725
BHE 22| -1129] o0.8a]| -18.04 -0.84] 0.9585 72£H -1493
CPEL osol] -2184] 0794 -10.3] -1.17} 0.9950] 152¢ -2039
CTOTKN 64sl| 699) 0.04 2.68] 0.24] 0.0126 268 391
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BXO/IaX Ha JAHHBIX B Mpe/ieiax BHIOOPKU.

BHe nipenesioB BHIGOPKU 3G GhEKTUBHOCTB JieXXala B OXKUIAEMBIX MPeesax,
B COOTBETCTBHY C MOKA3aTe/sIMK B IpefiesiaX BEIOOPKU. [TpoIeHT MpHObITBHBIX
CIIEJIOK COCTABIISUT 37%, YTO BeCbMa GJIM3KO K COOTBETCTBYIOIIEMY PE3YJIbTaTy,
MOJIyYeHHOMY B Tpefieiax BbIOOpKu. CpefHuii YOBITOK CO CHENKH COCTaBIII
$1883, 4TO OTIIMYAETCSI MEHEe YeM Ha OTHO CTaHAapTHOE OTKJIIOHEHHUE OT 3Haue-
HUS B TIpefiesiax BbIOOpKH. OUYeBHIHO, YTO MCTIONb30BAHKE CTAHIAPTHOTO BBIXO-
Ila He MOIJIO 0GECTIeYHTD MPUOBUTH HA OCHOBE CITYYailHBIX BXOIOB B PHIHOK.

Tecm 2. CCB co cayuaiinoimu 6xooamu no AUMUMHOMY NPUKA3Y.
Ta6m. 13-2 uneHTryHa Taba. 13-1 3a MCKIIOYEHMEM TOTO, YTO OHAa OTpaXkaeT
noBeieHre MoptdeJsi Co CTaHAAPTHOW CTPATETHeil BHIXOIOB U BXOJAMU O JI-
MUTHOMY NIpUKa3y. B rpenenax BIOOPKM CpeHsis Clie/IKa MPUHOCKIIA YOBITOK
B $1930, 4TO HECKOJIbKO HUXE, Ye€M B TPEABIAYILIEM TeCTe, BUIMMO, BBUILY
YMEHBIIEHHsI TPaH3aKIIMOHHBIX PACXOJ0B MPH BXOJE MO JUMHUTHOMY TPHMKa-
3y. CTaHIapTHOE OTKJIOHEHUE COCTaBUJIO $477, UTO HECKOJIBKO BBILIIE MPE/bl-
nyniero 3HayeHust. [IpOLEHT MpUObLIbHBIX cieIoK (38,73%) yiydimics MeHee
yeM Ha 2% Oarozapsi 6oJiee BHITOJIHBIM LIEHaM BXO/Ia MPY UCTIOIb30BaHUM JIN-
MUTHOTO NpuKa3za. Kak u oXuaaaoch, MOMUMO TOTOOHBIX MEJIKMX U3MeHe-
HU#, HUYero B Tab1. 13-2 He mpeacTaBisieT OCOOEHHOTO MHTEpeca.

BHe mpenenoB BRIGOPKU YOBITOK coctaBui $3056 co cmesiku, T.e. Ha aBa
CTAHAAPTHBIX OTKJIOHEHUSI XyXe, YeM MOoBeleHKe B Mpeaenax Beioopku. Mc-
M0JIb30BaHKE JIMMUTHOTO MTPUKA3a IUIs CIy4aifiHbIX BXOIOB ITPUBEJIO K HECKOJTb-
KO XYIIMM pe3yJbTaTtaM B TOCISAHUE Tofbl. [TPOLEHT MPUOBLIBHBIX CHEI0K
cocTaBuI 37%, ONSATH-TAKM Ha JIBa CTAHIAPTHBIX OTKJIOHEHUS XyXe, YeM B Ipe-
Jieiax BbIOOPKHM, HO HA OJHOM YPOBHE C BXOIOM IO LIEHE OTKPBITHSI.

Tecm 3. CCB co cayuaiinoimu éxodamu no cmon-npuxasy. B taon. 13-3
MIPUBENEHBI PE3YJIbTaThl TOPTOBIM MopTdeneM GUHAHCOBBIX MHCTPYMEHTOB
TIPY UCIIOJIB30BAHUM CITy4aiiHbIX BXOZOB, OCHOBAHHBIX Ha cpabaTbIBAHUM CTOI-
npukasa. [To mokasartesno cpeHeii mpuObUIU B caeike 3G heKTUBHOCTD B Ipe-
niesiax BBIOOPKY ObLIA JIydllle, YeM B JIBYX MPEABIAYLIMX TECTaxX; CPEIHUIA YObI-
ToK coctaBui $2039, a crangaptHoe oTKJIoHeHHe — $391. TTpoLEeHT MPUOHLIb-
HBIX c/IeNoK ObLT HuXe (36,36% mpu cTaHmapTHOM oTKIoHeHuu 1,12%). Boree
HU3KUI NPOUEHT NPUObLIbHBIX CETOK, BUIMMO, OTPAaXKaeT HEONTUMAIbHbIE
LIEHBI BXOJIa B PHIHOK, TIOJIyYECHHBIE TIPU BXOJIE 1O CTOM-TIPUKA3Y.

Bue BbIOOpKM MPUOBUTL ¥ KOJTMYECTBO PUOBIIBHBIX CAETOK HAXOAUINCH B
rpeJenax AByX CTaHIapTHBIX OTKJIOHEHUi B GOJIBIIYIO WJIM MEHBLIYIO CTOPO-
HY OT 3HaYeHUil, TIOJyYEHHBIX B Tpeieiax Beioopku. ClieoBaTe/bHO, MOXKHO
clienath BbIBOJI, YTO BHE TPEEIOB BHIOOPKHU PE3yJIbTaThl HAXOASATCS B CTATHC-
TUYECKU OXMIAEMBIX IPaHMLIAX U TPUHLMUINAAIBHO HE OTIMYAKOTCS OT MOJy-
YEHHBIX B MpeieiaX BbIOOPKHU.

[MpuBenenHsie BTab. 13-1 — 13-3 pe3yabTaThl MOTYT CITY>KUTh OCHOBO LTSt
TPOBEJIEHNs] CPAaBHUTENIbHOI OLIEHKM METO/IOB BbIXOA, OMMCAHHBIX B yacTH 11
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3TOi KHUTK. [1y1s 9T0ii Lienu Haubosiee rmokasaTebHbl mapameTpbl $CAEA 1
TIPVIB%, MOCKOJIbKY OHU HE 3aBUCSIT OT KOJMYECTBA MPOBEICHHBIX CUCTEMOI
CIIETIOK.

Ippexmuenocmev cucmemovl co cay4aiuHbIMU 6X00aMU NO UeHe OMKDPbI-
mus u CCB na pazauunvix poinkax. B ta6n. 13-4 npuBeneHbl mokasarein
paboTHl CUCTEMBI CO CIyYallHBIMHM BXomaMu 1o LeHe oTKpeiTust 1 CCB. Hc-
T0JIb30BAIUCH CJIyYaiiHble MOCJIEN0BaTeIbHOCTH, OOecreyrBarole MakCH-
MaJIbHYIO IOXOJHOCTb B Ipe/enax BbIOOPKM (IO MOKa3aTesio TOI0BOrO COOT-
HOILIEHUS prcKa/mpuobLIK) coracHo Tecty 1. B mepBom cron6ue (PbIH) yka-
3aH PBIHOK, MIPOYME CTOJIOLIBI COAEPXKAT JaHHBIE O Pa3IMYHBIX acreKTax pabo-
Thbl CUCTEMBI B IIPe/e/iax U BHE BBIOOPKHU.

B npenenax BbIGOPKY MPUOBLILHBIMU ObUTU TOJBKO PHIHKU OPUTAHCKOTO
¢yHTa, MeHbI, OTKOPMJIEHHOTO CKOTa, XMBBIX CBUHEI U Jieca. Bricokast npu-
ObUTb (25,9% B TOM) OBUIA MOJyYeHa TOJNILKO Ha PhIHKE HEMEIKOW Mapku. BHe
npeesioB BBIOOPKU MPUOBbUTbHBIMYU ObUTH pIHKM NYFE, eHbl, cblpoit HedTH,
30J10Ta, NAJLIaaus, XUBbIX CBUHEI, COEBbIX 0000B, COEBOI MyKU, KOde U arnesb-
CUHOBOTO cOoKa. TOJIbKO PHIHKM MEHBI U XXUBBIX CBUHEN ObLIU MPUOBLIBHBI KaK
B TIpelienax, Tak U BHE MpesiesioB BeIOOpKU. CucTeMa co ciydailHbIM BXOIOM
Obljla OMHOI U3 HAMMEHEe YCTOWYMBBIX, PACCMATPUBABLIMXCS TIPU U3YYEHUU
BXOAOB.

Cpennsisi creska (B yCpeIHEHUH MO BCEM PbIHKaM) MPUHOCKJIA YOBITOK
$1731 B npenenax u $1734 BHe mpenesioB BeIGopku. JUIMHHbIE TIO3UIIMN JaBa-
JIM MEHbLIN yOBITOK, YeM KOPOTKUE, YTO YK€ HEOMHOKPATHO HA0IIoaa1och. B
npejiesiax BbIOOPKM BCE PHIHKM BAMIOT, 33 MCKJIIOUYEHUEM €BpOJo/UIapa U Ka-
HAJICKOTO J10J11apa, ObUTM MPUOBUIBHBIMU B ILTMHHBIX MO3ULMSIX. Bripoyem, 3t
PBIHKM CKJIOHHBI K TPEH/IaM, TTO3TOMY XOPOLINE PE3YJIbTaThl MOTYT OBITh CBSI-
3aHBI CO CTPATerueil CTAaHIAPTHOTO BBIXOMA, a HE CO CIyJaiiHbIMU (hakTopamu,
obecreynBaloIMMU BXO]I.

AHalM3 CTaHJAPTHOTO BbIXOJA MPU CIyYaiHBIX BXOIAX C Pa3HBIMU BHa-
MM IIPUKA30B 00ECIeYNBAET OCHOBY JUISl CPABHEHMS PE3YJILTATOB C PeaIbHbI-
MU HeC/yJaiiHbIMU BXOAMHU (MCCIIEIOBaBLIMMUCS paHee) U ¢ 0ojiee CAOXHbBI-
MU CHCTEMaMH BBIXOIIOB, KOTOpbIE OyIyT pacCCMOTPEHBI Jajiee.

TECTUPOBAHVUE MOAU®ULIMPOBAHHOI CCB

Crneayoniuii TeCT UCTIOb3YET MOOUPUUUPOBAHHYIO CIMAHOADMHYIO cmpame-
euro ebixodos (MCCB). Cucreme npuaaH OONBIINIA peann3M 3a CYeT TOro, YTo
3alIMTHAs! OCTAHOBKA YIIPABJIECHMS KATUTAIOM U JIMMUT LIEJIEBOI TPUOBLIU cpa-
6aThIBAIOT HE TOJIBKO M0 LIEHE 3aKPBITHUSI, HO U [0 BHYTPUIHEBHBIM LIEHAM.
YroObl M30eXaTb HEOAHO3HAUHBIX CUTyalUit (cpabaTbIBaHMSI HECKOJbKUX
MPUKA30B B OIMH TOPTOBBIil IEHb), BCE BXO/bI OYIyT MPOM3BOAUTHCS TOJIBKO
0 LIeHe OTKPbITUSA. TakuMm 06pa3oM, MOKHO 3KCIIEPUMEHTUPOBATh C LIMPO-
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Tabauua 13—4. Pesyavmamor mopeoeau cucmemsi ¢ CCB u cayuaiinoimu exooamu
nO UeHe OMKPbIMUS HA PANUMHBIX PHIHKAX

| PosynbTaTbl, ONYUeHHbe B NpeAeinax BbIGOPKN Pe3ynirare, MONY+IHIN BHE Npefenos amElOPKU
P neusAn | NPUBKP |  pox% $CAEN | nPus% | cAEn NPUBAN| NPUBKP | _[0X% [ scaen | nPus% | cnen
SP caa] -211] <7.9] 2483 41] 103 1] c1ae]| <114] . 2314 33 s4
54] -66] -04 .o 40| 123 162| 61| 23.5| 2150 46 47

67 -27§] -8.9| -3267| 38 106 57| -1a1]| <10.8] .19s1 a1 43

T8 271 4] -7.8[ 3100 40 56 78] -255] -16.9] 6410 34 52
_204| -207 -9.2] 5700 36 111 27| .262] -18.2] -4271 32 55

BP 85 -105] -2.7] .sss 41 103 -36) 70| -12.7] 2366 44 45
DV 272]  -30]  25.9] 2s7s 45 904 -108] -128] -23.5] 5035 27 a7
[SF 1| 247]  8.9] -ess 39| 114 4;-‘ 20| 22.4] 6258] 20| a1
Ry 260] -150] 4.8 ss- 44| 123 -131:| irs| e 770 41| s
52| -127 +6.5| -1954 38 92 -116] 3s 8.0 1468 30 55

ED a90]| -239] -10.3[ 5578 33] 113 80|  s| -12.3] sses 38 a1
.222 -9 *5.9| -1914 36 121 50 2 10.4] 1095 37 48

HO 52| -199] B0) soze| 36| 110 Cior| rsaf <22.5| 8570 26| o
[Hu S0l -206]  -3.3] 1279 41| 114 7 o 50| ss0| 43 s
Fe'a -36] -199 -7.7{ -2313 35| 102 37| 215 62.9] s770 50 a4
Ist -381] -202| .o.8| -4822 34| 121 -188] 42| -19.5] -3658] 32 s8
A is0]  -48 4.2f 640 50| 120 c1ea]| -1s7) -22.1] .710s 27| a8
=N 137 -20 -5.5] 1401 37] 106 206 74| 258] si4s 54 42
C 72 49 5.0§ 1030 43 118 -160 107 -10.8] -1126 40 47
T 1a] -120] 8.9 -1309, 38| 110 <14 47 881434 30 43
T 192] -101 3.1] _s2s 47 o5 149 4| 20.5] 3796] aa 38
Pe -283| -143]  -8.7| -4084] 29| 105 88| 141 | -16.0] 4211 32| ss
S s1s7| -187]  -7.8} -3316 350 104 149 20| 288 sso00 a7 34
[sm ss| 49| 3.7} -109s 40 07 50 14]  16.3] 1208 50 s2
80, 52| 31] 8.0l i7ss 40} 105 oo 5| -15.8] 1500 3a| 52
190 80| B8] 1244 38| 104 -225 14] -22.1] 4482 11

o) -295 -19 -9.8] -3185) 35 99 148 =7]_-23.1] -3000 38 52
s -230| -447 -9.9 757&! 27] 117 <137 38 -10.8 -2372 30 42
-1a3| -198] 8.5 -2825; 39| 130 -219] -se] -23.0] 8716/ 32 45

[ MW, 138] -178]  .1.4] -334] a0 i1s 20|  20] 0.1 * ) 36
KC 141 -10f 3.7 -1a37 35] 106 38 o 6.1 147 52 38!
cC 141 14 5.3 1207 37| 10s sz -a0] -19.5] 401 33 39,
Is8 246 -270[ -9.3[ 4455 35] 11s 80 -108] -15.2] .1 37 54
JO 1] 137]  -5.3] 1020 39| 133 1] 18] 10.a %ﬂ‘ 42| a5
CcT 3a] -224 8.5 1526 35 104 s2| .112] -208] 7 40 50
LB 457 -1735 8.9] 2631 45] 100 22| .33 37 54
CPE, 5o} -130] 4.0 175 38| 110 o] AT as| q7al s8] s
crotkn] oo} 100]  7.0{ 202; 5 i T 9s] 104 8 3
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KMM pa3HOOOpa3ueM CTpaTerHii BLIXoAa. B ocTaibHOM NpaBuiia BbIXOIA MICH-
TUYHBI UCITOJIb30BAHHBIM paHee U CBOMSITCS K CJIEAYIOIEMY: TIOCIIe BXO/IA yC-
TaHABJIMBAIOTCS BBIXOJHASI 3alMTHAsi OCTAHOBKA BbIILE (W11 KOPOTKMX) WK
HUXe (WIS JUIMHHBIX TTO3MIIMI) IIEHbI BXOJA M BBIXOJHOM JIMMUTHBINA MTPUKa3
BbILIE (111 IUIMHHBIX) WM HUXE (111 KOPOTKUX MO3MILIMIA) 1ieHbl Bxona. Ocra-
HOBKA CMeIlleHa OT IIEHBI BXOa Ha BEJIMYMHY TIPOU3BENCHMSI HEKOTOPOTO MHO-
KuTesst (MmapamMeTp OCTAHOBKHM 1O YIPABJICHHUIO KAalMTAIOM) W pa3mepa cpef-
HEro MCTMHHOTO AMalla3oHa. JIMMUTHBIA MMPUKA3 CMEIIEH OT IIEHbI BXOja Ha
BEJIMUMHY MPOU3BEACHMS APYroro MHOXMTeNsl (rmapameTrpa LejeBoil nmpuobI-
JI) M CPEIHEro UCTUHHOTO nuarna3oHa. CucreMa MpoM3BOIMT BBIXO IO IIEHE
3aKpBITHS 1O UcTedyeHun 10 IHEH, ecy HU 3alMTHAas OCTAHOBKA, HU LieJieBast
MpUOBLIb HE 3aKPBIBAIOT CHENKY paHee. MICronb3yeTcst CpeHuil UCTUHHBIN 11~
anasoH c nepuonoM 50 6apos. Huxe nmpuBeneH Koa, obecneyuBaoOLUi ciy-
YaiiHble BXOIbI M MOAMGMUIMPOBAHHBIE CTAHAAPTHBIE BBIXOIBI.

static void Model (flost *parms, float *dt, float *om, float +ni,
float *lo, float *cls, float *vel, float *oi, float *dlrv, int nb,
rros1M &ts, float *egcls) (

// BHIONHSET Ciydailizie BXOHH C MOOUIUIMPOBAHHEMI BEXONAM
// File = x19mod02.z

// parms — ma6op [1..MAXPRM] napameTpos

// dt - matzp [1..nb] maT B dopmaTe ITMMII
// opn - Habop [1..nb] uem OTKpHTIN

,/hi HaGop [ ..nb] MAKCHMANBHEX LeH

// lo - Habop MMHMMaJIBHEX LIeH
// — At LIeH 3aKpHTUS
W — nagup 3HaYeHMt ofbeMa

3HaYEeHMI OTKPHI
CpefHMX 3HaY

— ARCOR TO MHTepeca
HEBGD 1 [OTIIapPOBOM BOTATHIIEE
- KomMiecTEO 6apoB B HabOpe NAHHHX

<zT®

— CCHUIKA Ha KJIaCC TOPLOBOTO CUMYyJISTODPA

- mabop [l..nb] 3HaueHW/i KamuTana 7O LEHAM 3aKDHTUS

// OBBSBISEM JNOKANBHHE NEpPEMEHHHE
static int rc, cb, ncontrac
float mmstp, ptlim, 1
int entryposted, entryba
float exitatr [MAXBAR+1] , rnum, entryprice;
-~ long iseed;

maxhold, sigr
ce, stppric

ranseed;

// KOmvpyeM mapaMeTpH ¥ JOKAJLHHE [epeMeHHsle IS YIOBHOTO obpamenys

ranseed = parms[8]; // WCHIONb3yeTCs NOJsi TeHepaumy CIyHanHO!
// TOCTeNoBaTEeNBHOCT
rnaxhold = 10; // TIepUON MaKCUMAaIBHOTO YIEPKAHMS MO3UIMA

ptlim = 4.0; // lUeneBas NpuBHIL B eIVHVIIAX CDENHErO MCTUHHOTO
// mmanaszoma

mratp =10 // BaupTHas OCTAHOBKA B EIMHMLIAX CDENHEero
// VMICTVMHHOTO IOManasoHa

// BHIIONHAEM Er4HGCIASHWA LNT DCCM I3HHRX
BvgTrueRanges (exitatr, hi,lo,cls,50,nb); // CPemFMit MCTVHHEM IMANa30H OIS
// BEHXOZA

/ FAMyCHEEM TeHepaTop CIyYalHbBX Hucen
¢ ... ACTIONMBE;yeM pasHbe CIyHaiiHHE MOCICAOBATENLROCTM 71a Kaxmoro psnd%d
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/ T “YACTD ... JCCIIENOBAHUE BHXOLIOB
S

1/ . ts.model () BO3BpamaeT MHAEKC peHKA (SP=1, YX=2, . ..)
iseed = -(ranseed + 10 * ts.model());
mum = ran2 (&iseed) ;

#f TMposomas depez OHKM, YTOOH CMOIENMPOBATE DEeaslbHYln TOPToeID
Earich = It ch €= nh; chet) |

//He OTKpHBaeM IO3MIMIA O Hadasja Iepyoia BeOODPKM
// ... TO Ee camoe, uTO yCTaHOBKa MaxBarsBack B TradeStation
f (dt [cb] < IS_DATE) [ eqcls [cb] = 0.0; continue; }

// BHIIONHSEM OXMAanIMEe IPUKAa3bl M CUMTaeM KyMYJISTUBHEM KanuTall
rc = ts.update(opn(cb] , hilcb] , lo[cb] , cls [cb] , cb) ;

if (rc I- 0) nrerror (“Trade buffer overflow");

eqcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// cuMTaeM KOIMYeCTBO KOHTPAKTOB Ul IO3MLIMMA

// ... MH XOTMM TOPTOBATH SKBMBATEHTOM NOJIAPOBO/ BONATMIBHOCTY
// ... 2 HOBHX KOHTpakToOB Ha S&P-500 or 12/31/98

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

if (meenlracis € 1) neontracls = 1;

// w3beraeM yCTAHABTMBATE NPUKA3H Ha MM C OTPAHMIEHHON TOPTOBIEH
if (hi[cb+l] == lolcb+l]) continue;

// reHepumpyeM "CTaHHOAPTHHE" Clly4YalHbe BXOIHHE CUIHAabl

signal = 0;

rnum = ran2(&iseed); // cnyuaiiHoe umcio mexny 0 un 1

if (rnum < 0.025) signal = -1; // CIydalHEM KOPOTKMIA BXOL
else if(rnum > 0.975) signal = 1; /) ColyMaiHEN IVHHN BXOZ

// BXOOMTB B CHENKM IO LEHE OTKDPHTMS
entryposted = 0;
if(te.pomiciond) <= D && gignal —— T3 [
ts.buyopen ('1’, ncontracts) ;
entryposted = 1;
entryprice = opn[cb+1];
entrybar = cb + 1;
3 -

else if (ts.position{) >= 0 && signal == -1) {
ts.sellopen( 2’ , ncontracts) ;
entryposted = -1;

entryprice = opnlcb+1];
entrybar = cb + 1;

1

// BHXOIUTBH M3 CIEJIOK, WCIOIb3Ysi MOIMOMIMDOBAHHbIA CTAHIADTHEI BHXQM
if (entryposted > 0) [
// VHMIATM3auMs M BEXOMH IUIA [UIVHHEX TIO3VIDIM Ha Kaxmell IeHb
liMmrice = eolryprico + pelip 4 exitatr|eb];
stpprice = entryprice - mmstp * exitatr [cb] ;
ts.exitlonglimit (‘A’, limprice) ;
ts.exitlongstop('B’, stpprice);
}
else if (entryposted < 0) (
// VHMIMamM3alMsl ¥ BEIXOIE IS KOPOTKMX TO3MLIMIA Ha KAXOHHA INEeHb
limzriime = enbrypraice - pilim *+ exitacs [ob];
stpprice = entryprice + rmmstp * exitatr [cb];
ts.exitshortlimit (*C’, limprice) ;
ts.exitshortstop('D’, stpprice);

)
else {
// BHXOIBE TOCTIE [HS BXOma
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if (ts.position( » 0) ( // [WIMHHHE MUIALELS
Ta.exitlongdimt (“F’ , lirnprice) ;

ts.exitlongstop( G’ , stpprice) ;
if (cb-entrybar >= maxhold) ts.exitlongclose('E')

)

else if (ts.position)) < 0) { // xopoTkme mo3uimM
ts.exitshortlimit (‘I’, lirnprice) ;
ts.exitshortstop('J’, stpprice);
if (cb-entrybar >= rnaxhold) ts.exitshortclose (‘H’ ) ;

I

1

}// obpabaTmBaeM cCremyomsi meHb

OT0 KO MAEHTUYEH IpelblIylieMy 33 MCKIIOYEHMEM U3MEHEHMil B CTpa-
Ternu Bbixona. CrcreMa BXOIUT Ha PBIHOK IO CIy4aifHOMY CUTHaJTy, KaK OIMH-
ChIBAJIOCh paHee, HO IIOKYIIKa W Ipojaxa IPOU3BOIATCS TOJILKO IO LEHE OT-
kpeitusi. Kpome Toro, coxpansiercst HGOpMaLus o BXOAE, T.e. 3aluChIBaeTCs,
oTIaBajIcs JIM IIPUKAa3 Ha BXOH (WUIMHHASL, KOPOTKasl MO3ULMS WIA HUKAKOW) B
JITaHHOM TOPrOBOM IIHE (entryposted); 1o Kakoil LieHe (entryprice) IpOU3BOAUA-
Cs1 BXOJ1, €CJIU OH OBIA, U B KAKOH IeHb UMeJl MECTO BXO[ (entrybar). DTt naH-
Hble HEOOXOIWMBI Il pacyeTa BBIXOLOB, KOTOPbIE MPOM3BOISATCS MOCTE BXO-
Aa. Ecmm Ha crenyrolmii geHb oTAaeTcsl IPUKa3 BOWTU B PBIHOK (T.e. 3aHATb
JUIMHHYIO 160 KOPOTKYIO MO3UIIMIO MO LEHE OTKPBITHS CIEIYIOLIEro AHS), TO
JUISL 9TOTO [HS TAaKXKe PACCUMTBIBAIOTCA LiejeBast MPUObUIbL M 3allUTHAsl OCTa-
HoBKa. I JUIMHHBIX TO3MLMI 3alIMTHAsI OCTAHOBKA YCTAHABIMBACTCS HA He-
KOTOPOM YpPOBHE (LieHa BXOJa MUHYC IPOU3BEIEHNE CPEIHET0 UCTMHHOIO Jua-
Ma3oHa ¥ HEKOTOPOTO MapaMeTpa), a JIMMUTHBIM MPUKa3 LeJeBOi MpuobLn —
Ha YpOBHE LIEHbI BXOJa IUIIOC IPOU3BEIECHUE CPEIHEr0 MCTUHHOIO IMara3oHa
n Apyroro mapaverpa. Ecin B JaHHBII JeHb OTAaeTcsl MPHKA3 K OTKPBITHIO
KOPOTKO# MO3ULMU MO LIEHE OTKPBITHS CJIEAYIOLLEro AHs, TO TakKXe pa3Mella-
I0TCSl TIPUKA3bl 3aKPBITHSI JAHHOW KOPOTKOM MO3MLMM (JIMMUTHBIN TPUKa3 1ie-
JIeBOM NPUOBUIM WIM 3alUUTHAsl OCTaHOBKA). JUI JUIMHHBIX MO3ULMIA pacyeT
TIPOM3BOAUTCS TONOOHBIM Xe 0oOpa3oM, HO B oOpaTHOM HampapieHuu. Ecim
JAHHBII [IEHb HE UCIIOJb3YeTCs JUISl BXOIA, TO IMPOBOAUTCS IPOBEPKA [UISL OIl-
peleseHns] HAJIMYMS CYIIECTBYIOLIEH MO3MLMM Tocie 3aKkpelTUs AHsA. Ecim
MO3ULIMS CYLLECTBYET, TO Pa3MEIIAIOTCs Ba (a BO3MOXKHO, TPM) IpUKa3a: 3a-
LIMTHAsE OCTAaHOBKA U 11eJIeBasi MPUObLTb, BBIYMCICHHBIE B I€Hb OTKPBITHUS JaH-
HOW TO3MLIMM, M, CJIM TO3MLMSI OTKpbITa GoJiee ueM rnaxhold nHeit, otaaercs

TIPUKa3 Ha BBIXO[ IO LICHE 3aKPbITHUA.

PE3YJIbTATbl TECTUPOBAHUS

Tecm 4. MCCB co cayuaiinbimu 8xo0amu RO UEHe OMKPbLMUSL.
B Tabn. 13-5 (uneHtuuHoit 1o dbopmarty tadi. 13-1 — 13-3) npuBeneHbl 1aHHbIE
00 3 dekTUBHOCTU MOPTdEsi PpIHKOB MPU UCTOIb30BaHUM MOAUGDULIMPOBAH-
HOIi CTaHIAPTHOW CTPATeTMU BBIXOIOB IMPU CIyYaliHBIX BXOJAX IO LIEHE OT-
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KpbITUsA. B mpenenax BHIOOPKM CpeHsIsl CesKa MpuHOCcUIIa yobIToK B $1702
NP CTaHOAPTHOM OTKJIOHeHUH $365. [IpoLeHT MPUOBUTBHBIX CIEIOK COCTa-
Bu 31,73%, nipu craHaapTHOM OTkJIOHeHUU 1,10%. CpenHsisi cieika, Takum
o6pa3oM, MPUHOCKIIA MEHBIINI YOBITOK, YeM MPU TECTUPOBAHUU MCXOIHOIA
CCB. CHuxeHue yobITKa, HECOMHEHHO, BBI3BAHO CIIOCOOHOCTBIO MOIUGbUIIM-
POBaHHOI1 cTpaTeriu ObICTPee OCTAHABIMBATh YOBITOUHBIE TO3ULIMU. DTH BHE-
3aITHBIC M YACThIE BBHIXOJIbI TAKXKE OOBSCHSIIOT CHUXXEHUE YMCIa MPUOBLTBHBIX
cnenok. ITpuObIIBbHBIX CAENTOK ObUIO MEHbIIIE, HO YOBITOK CO CPeIHei CleaKu
TakXe MeHbIlle — MHTepecHoe codyetaHue. B memom MCCB MoXHO cuMTath
LIarOM BIIEpe]] O CPABHEHUIO C UCXOIHOM CTpaTerueil.

BHe mpenenoB BbIOOPKM CPEIHssl ClejiKa MPUHOCUIIA YOBITOK B pa3mMepe
$836. C TOYKM 3peHMUsI CTATUCTUKHU 3TO 3HAYMTEIbHOE YJIydIlIEHHE 110 CpaBHE-
HUIO C BBIOOPKOW — BUAMMO, B IOCJIEAHUE TO/IbI STOT BbIXOJ paboTaeT 3HAUM -
TEJIbHO JIydllle, YeM paHee. Bo3MOXHO, Terepb phIHKU 00Jiee YyBCTBUTEIbHBI
K CIIOCOGHOCTH CBOEBPEMEHHO 3aKPbIBAaTh YOITOUHbIE MO3ULMHU. JIpyrue no-
Kazaresu B Tabs. 13-5 yka3pIBalOT Ha U3MEHEHHs MOIOOHOrO BUAA.

Pezyavmamot MCCB co cayuaiinbim 6xo0om no yene omKpvimusi Ha pasz-
auunbix poinkax. B Tabn. 13-6 mokasaHbl pe3ysbTaThl TECTOB Ha Pa3jIMMHbIX
PBIHKAX CUCTEMbI C HAWJIy4lleil ClydyailHOM MocienoBaTeIbHOCTbI0. Bxombl
MPOM3BOAMINCE TIO LieHe OTKPbITHs. Hawmyuinas ciyyaiiHast mocienoBaresb-
HOCTb ObUIa BbIOpaHa U3 YMCAA MPUBENEHHBIX B Tabm. 13-5. [NonoxurenpHast
MpuObLIb Kak B [Ipe/iesiax, Tak ¥ BHE BHIOOPKU Oblla MOJTyYeHa Ha phIHKaX IBEii-
napckoro dbpaHka, celpoii HedTH, Ma3yTa, 30J0Ta U XXMBOro ckota. Ha Heko-
TOPBIX pbIHKAX npu oMot MCCB ynaBanoch mojydaTtb YCTOWUMBYIO TTPU-

Tabauya 713—5. Pezyasmamer modughuyuposanHoli cmpameauu 661x00a npu
CAYHAUHbIX 6X00aX NO UeHe OMKpPbIMus

ﬂ TPHE 14| IFHERA 4. MPWE| m%|P/nPns[ BEP. MNAA | cpen | nPus%| scaen LI.HM—'
£l -8334] .2058] -4276] o0.817 -10.3] .1.69 [1.0000] B?94| 3983 33] -1590
2 8258/ -1603} -a654] o.81] -10.0] -1.68[1.0000] 6391] 3082 31] +1571
3 -7808| -2075] 5530} 0.77] -10.2} .2.14|1.0000] 7646] 3939 31] -1931
-7645] -2426| -5219] o.77 -9.8] -2.09 [1.0000] 7989 3980 31 -1921 []
E -8243| -2625] -s618] 0.76| -10.1] -2.23| 1.0000| 8393] sseo 31]-2114 L]
-7708] -2260 -5445' 0.77] -10.0] -2.06 [1.0000] 7902 3917 31} -198 8|
-7728| -2278 -5449' 0.77] -10.0] .2.15[1.0000] 7912[ 3ses 31 -1962 []
| .6501 | -1966| 4825 o.80| -10.2] -1.80 1.0000] 6609 3811 31| -1729
-6861| -2580( 4280} o.70 -8.90 -1.85|1.0000] 7114] 3032 32 -1745.
-5306]| -344| -4981| o0.84 8.5 -1.43|1.0000] 5749 3973 33} 1335
HE 1444 175] -1620] o0.00] -21.9] -0.85/0.0508] 1570] 1728 34 -836 d
&-sszo -1822) -4698] 0.80 -11.1] .1.82{0.9963] 6688] s731| 31.73 | -1702 [0
CTOTHN | "1501]| o914 1133] 0.04 3.6l o0a1fo.0121 1557! 666 365 o
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Tabauua 13—6.  Peszyaomamol mopeoéau cucmemovl ¢ MOOUPUUUPOBAHHOU CMaH-
dapmuoli cmpamezueil 6b1x00a U CAYHAUHBIMU 6X00aMU NO YeHe
OMKPbIMUST HA PA3AUMHBIX PHIHKAX

Pe3ynbTaThl, NONy4eHHbIE B Npeaenax sbiGopKu Py y BHE BbIGOPKM

poi | nPvsI| nPueke | nox | $CAEN | nPvs% | cpen TPUEON] NPYBKP | aox% | SCAEN | NMPHB% | cAEN
s p 216] -187 2.0| 256 32[ 113 26y +155| -17.3] -2039| 30 49
X s_zl_ -44 1.8] 321 40 116 112] 118 -1.1[ -148 36 44
us 89 -171 -7.3] -2171 34 111 15| -108] -10.0 -1652] 30 55
TB -95| -262 .g.8] -3191 35 112 -81] 272} .23.8]-7223 28 49
ITY -124] -210 8.5] 3281 29) 102 87 -111] -19.1] -5101 30 39
BP. -26 25 -0.1 -12 34 119 31 30 9.4| 1254 38 49
DM 188] -218] -1.3] -281 34| 106 [ o 1a.2] 1492 42 47
SF 127 0 48] 1229 38| 104 64| 32 8.7 617 40 52
1551 -131 1.2] 244 37 97 -56)| 38| 27| -415 34 49
ICD 54] -193 -5.8| -1203 32 118, -1683 30| -12.3] -2518 30 53
ED -100] <335 +9.4| -4226 33] 103 -138] -247] -22.0} -7022] 34 55
CL 86| -19 3.4 430 42| 110 82 55| 32.00 2482 35 56
HO 257 5| 13.2| 2278 42| 111 -35 72 5.0 933 41 39
HU. -38 of .2.3[ .328 35 118 195 -193 0.5 32 38 55
(c'od 200| 131) 18.5] 2806 43 118 <53t 74| 26.3] 2823 41 43
\ -178] -1s0| -8.8] -3368 29| 100 -95 -5 -13.3] -2352 30 43
lf: 234 -302| -10.0| -6415] 26f o9 126 5| 26.8] 2549 42} 52
-238] -272 -8.1] -4333 30 118 62| -57 0.7 96 35 51
-33 .283| -9.3) -2331 28] 138 8] -113] -14.8] 2502 33 48
261 -54] 11.5] 1969 36| 104 85] -50 8.0] 747 a1 a8
1H 8 -193 8.2 -1581 33 117 -42 8] -11.0] -925 29 55
1s] 80| 28 ais| s7| 102 129 -157] +3.9] e569] 33} 48
-8 -11 0.7] -178 37y 113 82 .217] -21.3] «5270 22 57
-43 -2_22—| -7.0| -2858 30 93 83 92|  .2.4] -227 32 43
0. 46| 64| 1.1 -154 35| 114 971 154] 94.3] 7182 51 35
.285] -357]  -9.9] -5852 25} 108 171] -109 s.0] 1161 41 53
0. -200| -225] -s.0f -4871 26; 106 6] .04 -7.7] -1892 32 46
har 1a]  -so[ -3.of -714 35] 105 -80 33] -4.9] -910 29 51
LW 45| -141 -3.1f -869 31 111 -81 72 2.5] 286 35 39
W. -269] -451| -8.8}-5953 200 121 -a5] +1a1] -20.2| -4082 23 46
H(‘C -10 -44 -3.0| -484 31 114 41 -43 -0.4] -47 23 55
CC -188] .83 -8.0] 2520 32] 108 -87 28] 9.5 -ng‘ 38 54
SB <77]  -13f  -4.1] -810] 38| 112 -28 26, -0.4] -29 37 54
JO 73| -27 28| 358 aal 128 -84 o| -10.3]-1764 34 43
CcT 5a4; -133] -3.2 -731 108 281 18 1.9 269 31 38
LB 98] 146 -1.4] -498 32| 100 -11 10 -3.4] 620 28 35
CPEL -10] -137] -2.5]-1356 33| 110 5| -a5 0.1 -754 34 48

CTOTKA 151 123] 6.7] 2253 5 9 88 104] 21.0] 2773 6

ObUIb OT ClydaiiHbIX ciesoK! KoianuecTBo phIHKOB, MPUOBLIBHBIX U B TIpee-
JlaX, U BHE MpeenoB BBIOOPKHU ObUIO ropasio GoJiblie, YeM MPU UCTIOIb30Ba-
Huu opuruHanbHoit CCB — BepHBIi MPU3HAK TOTO, YTO MOAUDUIIMPOBAHHBIIA,
GoJiee UyBCTBUTEJIbHBIN BbIXOI paboTaeT JIydllie.

Kak 00bIuHO, 1 B Iipeesiax, U BHE MpeaesioB BIOOPKH JUTMHHbIE TTO3ULIMU
ObLTH Gosiee MPUOBUTBHBIMMU (T.€. MEHEe YOBITOUHBIMU), YeM KopoTKKe. Kak Hu
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CTpaHHO, BHE TPENEIOB BBIOOPKM IIMHHbBIE MO3ULIMU TPUHECTH HEGObLIYIO
NpUOBUTH Ha TIOpTdese B 1IeJIOM MPH MCTIONB30BAHUM ITOM CTpaTerny BBHIXO-
TIOB, BIIPOYEM, HEIOCTATOUHYIO Ul IPAKTUYECKOTO MPUMEHEHUSI TAaHHOMU TOp-
TOBOU CTpaTeruu.

SAKJTIOHEHUE

PesynbTaThl 0OHO3HAYHO MOKA3BIBAIOT, YTO MHOTME W3 CTpaTeTHii BXoaa, Mc-
MIBITAHHBIX B MPEbIAYLIMX [J1aBaX, ObLTM HUYEM He Jy4llle CIy4aifHbIX BXOJOB,
a rmopoii u xyxxe. Kpome toro, nmokasaHo, 4to cCTaHAapTHast CTpaTerust BbIXoAa
IlaleKo He onTUMasibHa. MoandbulMpoBaHHasl CTpaTerts, BCEro-HaBCero mo-
3BOJISIIONIAST BBIXOIUTD M3 PhIHKA MO0 BHYTPUIHEBHBIM LIEHaM (a He TOJBbKO TI0
LIeHaM 3aKpbITUs1), paboTana ropasao Jydile ¥ Jaxe cMoria o0ecrneynTb He-
KOTOpYIO MPHOBUIL B JUIMHHBIX Mo3ulusx. Crparerus MCCB ocraeTcsi MU-
HUMAJIUCTCKOM, HO, TEM HE MEHEE, NTOKa3bIBaeT, YTO UMEHHO XOpolliask CTpaTe-
THSI BBIXOZIOB SIBJISIETCS KITIOUOM K YCIelrHoi Toprosie. Ecmu naHHBIE 3TOTO 1
MpebIIYLIMX UCCIeI0BaHUI BEPHBI, TO MOXHO HAiTH CTpaTeruio BbIXONOB,
CIOCOOHYIO pealbHO TOJyyaTh 3HAYUTENbHYIO MPUOBUIL HA OCHOBE CITyYaii-
HBIX BXOJIOB, 10 KpaiiHeil Mepe Ha HEKOTOPBIX pbIHKax. Takasi cTpaTerusi noj-
TBEPIUT CKa3aHHOE MHOTHMM BETMKMMHU TpeiaepaMu: OTBITHBIN Tpeiiaep, yme-
JIO YTIPABASIOINIA KalIUTAIOM, MOXET MOIYYUTh MPUObLUTH JaXe C MIOXOH cuc-
TEMOM, a HOBUYOK, HE MMEIOLLMI1 OMbITa YIPaBJIEHUS KallUTAlIOM, TOTepsieT
NIEHbTH JJaxke TPU UCTIONb30BAHMU BEJMKOJIEHOM cucteMbl. [lon cucremoii
3[eCb UMEETCs B BUIY MOJENb BXola. Bo Bcex MOCHENYIOIIMX TecTax B 3TOi
KHUTE OyIeT UCMONb30BaThCst MOAMGDUIIMPOBAHHAS CTPATETHs BHIXO/IA BMECTO
opurrHaiabHoi CCB.

YTO Mbl Y3HANIN?

»  Xopollas cTpaTerysi BbIXOIOB Ype3BbIYaiiHO BaxkHa. OHa MOXeT
00eCTeunTh MPUOBLTL aXke MPU MCTIOIb30BaHUM CITyJaliHBIX BXO-
noB! TIpencraBbTe, 4ero MOXHO € Hell TOOUTHCS, TPUMEHSIS ITPO-
JIBUHYTYIO CUCTEMY BXOJIOB, OCHOBAHHYIO Ha PealbHbIX PhIHOYHBIX
SIBJICHUSIX.

»  Jlaxe HeOoJblle U3MEHEHUsI CTPATETMU BBIXOJOB MOTYT ITPUBEC-
TU K OOJIBIION pa3HUIIE B pPe3ysibTaTaX, Kak U ObUIO MMOKa3aHO
BBILLIE.

= [Ipu couetanuu c HeonTuMaabHOI CCB MHOTHE U3 cTpaTernii BXo-
I1a, OTIMCAHHBIX B 9TOI KHHUTE, TIPOM3BOAST BIevyaTieHre paboTa-
IOIIMX He Jy4llle, YeM CJydaifHble BXOIbI, a HEKOTOpPbIE ropasno
xyxe! KoHeuHO, HEKOTOpble MOZENN Bce e paboTanu ropasio
Jyd1lle, YeM MOJIEIb Ha OCHOBE CIIy4aiiHOro BXOza.

rMABA 14

e

YnydweHusa
CTaHOAPTHOWM CUCTEeMbl BbIXoaa

IMponomkast HalK MOTMBITKY YJIYYIINTh CTAHAAPTHYIO CTPATETHIO 10 pa3padoT-
KM XOPOILIETO BbIXOIa, MccenyeM psn Monudukauuii. B npenpinyiueii rase
ObLIO TIOKA3aHO, YTO CTPATETs BbIXOJA MOXET OKa3aTb 3HAYMTENbHOE BIIMUSI-
Hue Ha ob1ee GyHKLMOHMPOBAHUE TOProBOil CUCTEMBI. [11s TOro 4TO6BI MpU-
OJIM3UTBCS K YPOBHIO CTPATETHiA BBIXOAA, PACCMATPUBAEMbIX B TOM M MOCIe-
NYIOLLMX [JIaBaX, UCXO/IHAsl cTaHnapTHas ctpaterus Bbixona (CCB) Gbuia Momu-
¢uuuposana 1o cocrossHust MCCB: 6bU10 OTMEHEHO OrpaHMYEHUE Ha BBIXOI
TOJIBKO MO 1I€He 3aKPbITHs. [TOCKOIBKY BXOIbI CUCTEMBI OTPAHUYEHBI BXOIAMU
0 1IEHEe OTKPBITHS, OTPAHNYMBAThH BBIXO/BI CTAHOBUTCSI HEOOs3aTeIbHBIM. B
MIPEABIIYLIMX [JIaBaX BXOIbI MPOU3BOIMIMCH C TIOMOIIBIO PAa3IMYHBIX MPUKa-
30B, MU OTPaHMYEHME BbIXOJOB ObLIO HEOOXOMMMO BO M30€XKaHUe HEOIHO3HAY-
HbIX pesynbratoB. Crparernss MCCB mpencrapiseT MUHUMAJIbHYIO 6a30BYIO
KOH(UTypaluio, 00Iafatoly0 HEKOTOPO! YCTOMYMBOCTHIO M CPABHUMYIO C UC-
XOIHOIA. B 2T0il maBe GymyT paccMaTpuBaThCs pa3iuyHble MOIUGbUKALUN
MCCB, npeanprHUMaeMble B TIOUCKaX JIy4IlIeid TOProBOii CTpaTeruu.

HASHAYEHUE TECTOB

IMpu coznanum ucxonHoit CCB (a Takke rpu mocienyrolieit MonuduKaum ¢
HCTIOJIb30BaHUEM JIMMUTHBIX TIPUKA30B LEJeBOM MPUObLTA U 3aLIUTHBIX OCTa-
HOBOK BHYTPH JIHST) PACTIOIOXEHHE 3alIUTHON OCTAHOBKM U LIEJIEBOI MPUOBLIH
OBLIO MTPOM3BOJIBLHO U XKECTKO YCTaHOBJIEHO. JUisl JUIMHHBIX BXOAOB 3alllMTHAsI
YCTaHOBKa YIPaBJIeHUsT KalMTaJIOM pacriojiarajiach Ha ypoBHE OHOTO CpeIHe-
TO MCTUHHOTO ara30Ha HIKe 1IeHbI BXOJIa, a lieJieBasi IPUObLTb — Ha YPOBHE
YeThIpeX CPeqHMX MCTMHHBIX AMAMa30HOB BbIllle LeHbI BXoa. st KOPOTKHX
BXOJZIOB PacroyiokeHne ObUI0 0OpaTHBIM. MBI TIBITAMCh Pa3MECTUTH 3alllUT-
HYIO YCTAaHOBKY IOCTaTOYHO OJIM3KO K IIeHEe BXOJa U1 MAKCUMaJTbHO OBICTPOTO
MpeKpalieHus] yOBITOUHBIX CIENOK, a eIeBYI0 MPUOBUTL — IOCTATOYHO Jalie-
KO, 4TOOBI HE TepsITh MPUOBLIb 61aroNpUsITHBIX cAenoK. [1epBblit U3 HIKenpu-
BEIICHHBIX TECTOB MCCIEAYeT BAMSHUE 3alMTHON OCTAaHOBKM M 1I€I€BOM MpHU-
ObLTM TIPU TIOACTPOMKE ITUX MPOU3BOJIBHO BHIOpAaHHBIX 3HAYECHUIA.

22 = 5441
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Bropoii Habop TecTOB M3y4aeT BO3ZMOXHOCTb 3aMEHbI (hUKCUPOBAHHOI
3auMTHOM ycraHoBKM B MCCB Ha noaBikHyto. MuHuMaibHast KoH(urypa-
uuss MCCB He obnamgaer npuBieKaTeJIbHBIMU YepTaMu — B YaCTHOCTH, LIS
Tpeiinepa XeaaTeJbHO MOMYYUTh XOTS Obl MUHMMAJIBbHYIO IPUObLIb CO CAENKH,
a He XKaThb, MOKa OHa CTaHeT yObITouHoi. Takasi pukcaiiusi NpuobbLUIA MOXKET
ObITh OOECTIeYEHA CIIEASILEH 3alUTHOI OCTAHOBKOIA: BMECTO pa3MELIEHUS 3a-
LIUTHOI OCTAHOBKU Ha HEKOTOPOM PACCTOSIHUM OT LIEHbI BXO[]a OCTAHOBKA T1e-
peMelaeTcs BMECTe C IEHOM B HallpaBJIeHMM OTKPbITOI MO3ULIMY, KOT/a CIEIKA
CTaHOBUTCS BbIroaHoW. Korna neHsl ABMXYTCS B 0J1aronpusTHOM Harpasiie-
HUM, BMECTE C HUMM JBUXKETCS U YPOBEHb 3aLMTHOI OCTAHOBKH, 3alLlMLLast
YacTh MOTEHLMATbHOU MpuObLIM. Eciay pelHOK pa3BopaunBaeTcs, TO COEIKa
OyneT 3aKkpbiTa He ¢ YOBITKOM (Kak ObUIO Obl Mpy (PMKCUPOBAHHOMN 3aIIUTHON
OCTaHOBKE), a C PUOBLIBIO, ECII ClIeAsIIIAs 3a1MTHAs OCTAHOBKA BOLILIA B IPU-
OBbUIBHYIO 1IEHOBYIO 00s1acTb. CyLIECTBYET psifi CTpaTernii pasMeLeHus U Te-
peMelleH sl YPOBHS 3alMTHON OCTaHOBKY, MpeJHA3HAYEHHBIX LISl U30exa-
HUS YOBITOUHOTO 3aKPBITUS IPUOBUIBHBIX CAETOK M (PMKCALIMU MAKCUMaJIbHOI
YacTH HepeaJ30BaHHBIX MPUOBLIEH, KOTOPbIE U OYIyT UCCIeN0BAThCS BO BTO-
poM Habope TeCTOB.

B crparernsix CCB u MCCB 1ieneBasi mprObLIb peanu30BbIBaIach B BUJIE
JIMMUTHOTO MIPUKAa3a Ha BbIXOI, Pa3MELIEHHOr0 Ha (PMKCUPOBAHHOM YPOBHE.
B tpeTheM Habope TeCTOB (DMKCUPOBAHHBIN YPOBEHb 11€JICBOM MPUOBLIM, ITO-
JI0OHO 3allIUTHOI OCTaHOBKE paHee, ObUT 3aMEHEH Ha HeuTo Oojiee JUHAMMU-
yeckoe. Bbuio Obl XenaTebHO caoeAaTb YPOBEHb LIEJIEBOM MPUObLIM IBUXYLLIUM-
csl B CTOPOHY TEKYILIEii 1IeHbl, OCOOEHHO B Cllyyae 3aTSHYBLIMXCS CAETOK Ha
«JIETaprUYECKUX» PbIHKAX. DTO MO3BOJIMIO Obl BBIXOAUTH U3 CAEIKH 110 XOPO-
1€l LieHe, BO3MOXHO, 1aXe ¢ HEKOTOPOii MPUObLIbIO, U MPU OTCYTCTBUU CUJIb-
HOTO GJIarONPUATHOTO ABMXEHUS. BbIXOI U3 phIHKA Ha CIyYaltHBIX «ILIYMOBBIX»
nukax 6oJsiee BBITOJEH, YeM MPOCTOM BBIXOA M0 UCTEUEHUM HEKOTOPOTrO Bpe-
MEHM WM OXMAAHME cpabaTblBaHMS 3alLUTHON OCTaHOBKH. B TO Xe Bpems
KeJaTeJIbHO He MOTEepsITh MOTEHLMATIbHBII 10X0A Giaronapsi HEONTUMAJIbHO-
MY YPOBHIO LiesieBoi npuObLin. CIMIIKOM OJM3KO pacrojioXeHHasl LesieBast
MPUOBLIL MOXET 00eCeUUTh BBICOKMT TPOLIEHT MPUOBbLIbHBIX CIEI0K, HO 3Ha-
YUTEIbHO CHU3UTb NPUObLIb KaXI0i U3 HUX, YTO MOXET CAeJaTh CTPATETHIO B
LIeJIOM YOBITOUHO!. BbUT1O ObI KeaTeIbHO MPUMEHSITh «MOOWIbHYIO» 1I€IEBYIO
MpuObLIb, T.€. B Hayasle CAENOK WK MPU O1aronpusTHOM YCTOMYMBOM ABUXE-
HUM PbIHKA Pa3MeLIaTh e¢ MOJAIbIIe OT PHIHOYHOM 1IEHbI, HE COrIaliasich Ha
MUHUMAJIbHYIO MPUOBUIb. EcAu Xe CIeNKa 3aTSrMBaeTcsl Npy OTCYTCTBUM 00Jb-
1LIO¥ TeKy1Iei MPpUObUTM WK OBEACHUE PbIHKA HEOIArOMPUSITHO, TO LieIeBast
MPUOBLIb MOXET CMEILAThCsl K TEKYILEH LieHe, MO3BOJIsIs 3aKPbITh CHEIKY C
MaKCHUMaJIbHO BO3MOXHOIi MPUOBLIbIO 10 Pa3BOpoTa pbiHKA. Hiuxe OymyT rc-
CJIEZI0BATBCS Pa3IMYHble MOAU(DUKALUK Pa3MELLEHUS LENeBOi MPUOBUIM.

Kpome Toro, Gyner MCIbITaH B pa3TnyHbIX MOAUGMUKALIMSX BBIXOA MO Or-
PaHUYEHUIO BPEMEHU, UCXO/IS U3 TOTO COOOpaKeHUs, YTO NPU AMHAMUYECKOI
3aLIMTHON OCTAaHOBKE M LIeJIeBOI MPUOBLIM OrpaHUYEeHUE BPEMEHU HE CTONb

FNABA 14 YAYHIWEHUS CTAHOAPTHOW CUCTEMbI BbIXOOA l\!’d\ 330

HE00X0AMMO. «3aCTOMHbIe» TTO3ULIMK OYIyT 3aKPbIBATHCS MAKCUMAIbHO ObICT-
PO ApYrUMHU criocobamu, HO OYIyT AepKaThCs KaK MOXHO I0JIble Tpy 6aro-
MPUSTHOM JIBUKEHUU pbiHKA. CyTb B TOM, YTOOBI HE (PUKCUPOBATH MPUOBLIL
TOJIBKO U3-3a TOTO, YTO MCTEK YPE3MEPHO KOPOTKUII IMMUT BPEMEHHU.

TECTUPOBAHUE MOJEJIN C ®UKCUPOBAHHOW 3ALLIUTHOMN
OCTAHOBKOU U LEJIEBOU NPUBbUILIO

B crparerun MCCB BenMuMHBI 3alIMTHOM OCTAHOBKHM M LIEJIEBOM MPUOBUIN
ObLIM (PUKCUPOBAHBI HA JOCTATOYHO TPOM3BOJBHOM U, BO3MOXHO, HEOINTH-
MaJIbHOM ypoBHe. UTo mpou30iineT, ecu MpoTecTUPOBaTh Psi 3HAYEHU I STHX
rapaMeTpoB B IMOMCKAX ONTUMAJIBLHOIO COYETaHMs?

B maHHOM TecTe MOJIOXEHME 3alllUTHOM YCTAHOBKY YIIPaBJICHMs KaluTa-
JioMm niporonsietcs ot 0,5 1o 3,5 ¢ mwarom 0,5. Lenesasi mprObUIb POTOHSIETCSI
ot 0,5 no 5 ¢ warom 0,5. TTox 3alIMTHON OCTAHOBKOI U LIeJIEBOM MPUOBUIBIO
MMOHMMAETCs TIPOU3BEACHIE YKA3aHHOTO YMC/Ia Ha CPeIHUI MCTUHHBIN quarna-
30H OMNpeNeIEHHOTO KOJIMYECTBA MOCIeTHUX TOPrOBBIX IHE.

float *lo, float *cis, float *vo1, float *oi, float +dirv, int 1D,
TRDSIM

&ts, CaC *eqcls)

// BHIONHSeT Cnydaifiie BXORM C BapMAIMAMU

1/ ) 0 BHXOZ#a. 3Ta MOZJENh TEeCTUPYeT
// MCC, wuCmonssys Bapuamuu B IapaMeTpax.

// File = x20mod0l.c

// parms - mabop [1..MAXPRM] mapaMeTpos

/) dt - mabop [1..nbl mar B opmare ITMMIL

// opn — mabop [1l..nb| wmen oTkpuTMS

// hi - mabop [l..nb MAaKCUMATBHHX IeH

// lo - mabop [1..nb| MuHMMANBHEX LEH

// cls - Habop [l..nb] meH 3aKpHTUS

// vol - Habop [l..n} suHaueHmit obmeMa

/) oi — nabop [l..nbj 3HaYeHMII OTKPHTOIO MHTEpeca

// dlrv - mabop [1..nb] cpemHMx H[ONIAPOBOI BONATMILHOCTH
// nb - KOMMYECT 50 xmes s HAGOPE HAHHEHX

// s — CCELKS H3 ENACC TOPCOMSTO CRMpIHTORL

// eqcls - Habop |1..nb ypOBHe) XamMTana IO LeHAM 3EKDETHE

// OBBABUSEM NOKANBHHE MEDEMEHHSE

static int rc, cb, ncontracts, maxhold, signal, ranseed;
static float mmstp, ptlim, limprice, stpprice;
static int entryposted, entrybar;

static float exitatr [MAXBAR+1], rmum, entryprice;
static long iseed;

// KOIMpyeTd TiapamMeTpH B JIOKaslbHHE [epEeMeHHHe N7 yHOBHOTO obpameHus

ptlim = parms (1] ; // ueneBas NpuOHIL B eIMHALAX CPENHErO MCTHHHOFM
// muamazona

mmstp = parms (2] ; // samMTHAS OCTAHOBKa B e[MHMALAX CDPeJHEero MCTHHHOTL
// DmamasoHa

ma xhold = parms [3] ; // Tlepuor MaKCUMaNBHOTO yIepKaHusl MO3MLMM

ranseed = parms (8] ; // WCTONB3YeTCs IS MEMLMATMBALA  CIyHaiHoi

// ToCnenoBaTeNsHOCTH

g
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// BHNOMHSEM BHYACIEHVS [0 BCEMy OGBEMy NAHHHX

AvgTrueRanges (exitatr,hi, lo,cls,50,nb); // CpenHWA MCTHUHHHI IOUAanazoH IS
// Bexoma

// ouMmaeM TIeHepaTop CIy4YalHHX YMCes

// ... WUCHONb3yeM Da3/IM4YHyl CIy4YalHy0 II0CNIeNOBaTebHOCTE [JIsi KaxIOoro

/ /yscTpyMenTa

II ... ts.model() Bo3BpamaeT MHOEKC puHKa (SP=1, YX=2, ...)

iseed = - (ranseed + 10 * ts.model());

roum = ran2 (&iseed);

// TIDOXOOMM uYepe3 OEM, UTOGH CMOLENMPOBATH DearnbHy® TOPTOBID
forich - l: ep <= nb; chrs)
//He OTKpHBaeM MO3MIMI AO Hadana Nepuoma BHOODKM
// ... To xe camoe, ¥TO yCTaHOBKa MaxBarsBack s TradeStation
if (dt[cb] < IS_DATE) { eqcls[cb] =0.0; continue; }

// BHIONHsIEM OXMUIALIMe IMPUKa3bl M CuMTaeM KYMYJISITMBHBIA KanuTan
rc = ts.update (opn[cb] , hi [cb] , lo(cb], cls[cb] , cb) ;

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

eqclscb] = ts.currentequity (EQ_CLOSETOTAL) ;

// cuMTaeM KONMYeCTBO KOHTPAKTOB Vs IO3MULMAN

// ... MBl XOTMM TOPTOBATE SKBUBAJIEHTOM [OJINIADOBOV BOJATMIEHOCTI
// ... 2 HOBHX KOHTDakTOB Ha S&P-500 or 12/31/98

ncontracts = RoundToInteger (5673 .0 / dlrvicb]);

if (ncontracts < 1) ncontracts = 1;

// wzberaeM YCTANABTHMBATL npprasf H: THM © orpafi™eHHGE Toprosasd
if (hifcb+1] == im[cb+_]) continue;

// TeHepupoBaTh “CTAHAAPTHHE” CIyuYaiHee CUTHAJE BXOHda

signal = 0;

mum = ran2 (&iseed) ;

if (rnum < 0.025) signal = -1; // cryyaiiHEii KOPOTKWM BXOX
else if (mum > 0.975) signal = 1; // cnydaWHME [UmMHHB BXOI,

// BXOmMM B CHENKM IO II€He OTKDHTHS

entryposted = 0;

if (ts.position() <= 0 && signal == 1) [
ts.buyopen(‘1’, ncontracts) ;
entryposted = 1;
entryprice = opnl[cb+1];

entrybar = cb + 1;

1

alse if (ts.position() >= 0 && signal =- -1] [
ts.sellopen('2’ , ncontracts) ;
entryposted = -1;

entryprice = opnlcb+l];
entrybar = cb + 1
1

// BHXOIVM M3 CRENOK, WCTIONB3YSI MOAMGMIMPOBAHHEN CTAHNADTHEN BEXOL
if (entryposted > 0) (
// VHMIManM3almsi ¥ BEXOMNE JUIS JUIMHHBX TIOSMIMA B JEHb BXONA
limprice = entryprice + ptlim * exitatr
stpprice = entryprice - mmstp * exitatr [cb] ;
ts.exitlonglimit (A', limprice) ;
ts.exitlongstop( B’ , stpprice) ;

else if (entryposted < 0) {
// VHVIMaMM3amMs ¥ BHXOOE IUIS KOPOTKMX TO3MIMII B JAEHB BXOHa
limprice = entryprice - ptlim * exitatr [cb];

stpprice = cntryorice - mostp * exitatr <o)
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ts.exitshortlimit (°C’, limprice) ;
ts.exitshortstop('D’, stpprice) ;
]
else {
// BEXOmE TIOCTIE OHS BXO#a
if (ts.position() > 0) { // mvHEEHE To3MIIL
ts.exitlonglimit (*F' , limprice) ;
ts.exitlongstop('G’, stpprice);
if lch-entrybar - maxhold) Lz exillongoloss ([ Ef);
]
else if (ts.position() < 0) { // XOpOTKME MOZULIMM
ts.exitshortlimit {‘I' , limprice);
ts.exitshortstop('J’, stpprice);
if (cb-entrybar >= maxhold) ts.exitshortclose(‘H’) ;

I
'

} // obpabaTsBaeM CremyowAi KEHE

B Kozie ¥cronb30BaH CTaHIAPTHBIN CITyYaifHbIA BXOA 10 LIEHE OTKPBITUSI U
MonuGbUIMPOBAHHBIM CTaHAAPTHBIA BbIxoA. ITpaBuiia BBIXOAA CIIEMYIOLIME:
JIMMUTHBIA TPUKa3 Ha BBIXOJ pa3MellaeTcsl Ha YpOBHE HEKOTOPOTro KOJMYe-
CTBa CPEIHMX UCTUHHBIX IUAMAa30HOB BbIIIE (I IUIMHHBIX) WIM HYXe (s
KOPOTKUX IMO3MLIMI) LIeHBI BXOAa. JJaHHOE KOJIMYECTBO JOBEPUTEIbHBIX MHTEP-
BaJIOB OIpenessieTcst mapameTpoM ptlim. Kpome TUMUTHOTO MpUKasa IeIeBoit
MPUOBLIH, pa3MelIaeTcsl 3alllMTHAsE OCTAHOBKA Ha YPOBHE HEKOTOPOTO KOJHM-
YeCTBa CPEAHUX JOBEPUTEIbHBIX MHTEPBATOB HUXE (WISl IUTMHHBIX) WITH BBIIIE
(W11 KOPOTKMX TMO3ULMIA) LIeHBI BXxoAa. JJaHHOE KOJIMYECTBO JTOBEPUTETBHBIX
MHTEPBAJIOB OIpeaessieTcsl TapaMeTpoM mmstp. MakcuMaibHOe BpeMsl yaep-
JKaHUS MO3ULUY OTpenessieTcsl mapametpoM maxhold. Ecim cienku He ObUTH
3aKpBITHl PaHee 10 JOCTUXKEHUU 1eJIEBO MPUOBLIM WX 3allIUTHONW OCTAaHOB-
KU, TO OHM 3aKPOIOTCS 110 MCTeYeHUU maxhold nHeit (B 3TOM TecTe, KaK U BO
BCEX TMPEAIIeCTBOBABIINX, (DUKcUpoBaHHOE 3HaUeHue maxhold pasuo 10).

B Ta6i. 14-1 mpuBeneHBI TOMOBbIE COOTHOLIEHUS] pUcKa/MpUOHLIN
(P/TTPUB), npoueHT npuoObLIbHBIX caeiok (ITPUB%) u cpenHsis npubbUTs M
yobITOK co caenku (SCAEN) mis Kaxmoii u3 KOMOMHALWIA 3HAUYEHWIA IMMKTA 1
3alUTHON OCTAHOBKU. B cTos611e cripaBa npuBeneHsl cpennue 3HaueHust CPE]
IUISL KaXJIOr0 U3 3HAUYEHUIl JIMMUTA 11e71€BOi MPUObUIM, B HUXHEH CTpOKe —
cpennue 3HaueHust CPEJ uist Kaxnoro n3 3Ha4eHWi 3allMTHOM OCTAaHOBKH.

W3 mony4eHHBIX Pe3yabTaTOB MOXHO CHe/aTh LEIblid psii BHIBOTOB. YeMm
GuIrKe 1esieBasi MPUOBLTH K LIEHe BXOJIA, TeM BbILIE MPOLICHT MPUOBLIBHBIX Cle-
JoK. Bin3ko pacrosioxeHHasi 1ejieBasi mpuObLIb ¢ OOJIbIIEil BEPOSTHOCTHIO
JIOCTUTAETCS ¥ 3aKPbIBAET MO3ULMIO ¢ HEKOTOPO# NpubbLIbio. [Ipu 3TOM 10~
BBIIICHHBIM TPOLEHT MPUOBLUTLHBIX CAETOK HEIOCTATOUCH IS TIPEOIOICHMSE
oTpuLaresbHOro addexra noTepu MoTeHUMaIbHOM NMpuObUTH. Bonee ynaneH-
HBIE 1IeJIeBbIe MTPUObLTNA PabOTaIM JIyUIlle, ¥ B OOJIBIINHCTBE CIIy4aeB ONTUMAITb-
HOE pacIoIoXKeHHUe 1IeJIeBO PUOBLIA COCTABUIIO OT 1 10 2 CpeHUX UCTUH-
HBIX IMAMa30HOB OT IIeHbI BX0a. [1py yaaleH!! 3aIUTHBIX OCTAHOBOK OT IIEHBI
BXOJIa MPOLIEHT MPUOBITBHBIX CAEIOK BO3pAcTall, HO Ipyrie MoKa3aTen YXyA-
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HIAJIKCh, TIPU MPUOIUKEHUN — MPOLIEHT MPUOBLILHBIX CAETOK Maal BMECTE C
NPYTUMU TTOKA3aTeIsIMU.

Hawnyyiast obmast a3¢h¢exTMBHOCTD M0 MoKa3aTesisiM TOIOBOr0 COOTHO-
LIEHUSI PUCKA/TIPUOBLIM U CpeaHel MPUObUIM CIEIKM OblLIa JOCTUTHYTA TIPH
LesneBoil mpuobLIM 4,5 U 3aMTHON ocTaHoBKe 1,5. Ilpu ynaneHuu ot ontu-
MaJIbHbIX 3HaYEHU 1 BO3PAcTaIo OTHOLIEHUE PUCK/TIPUOBLIb, PABHO Kak U CPE/i-
HUI yOBITOK B caeske. Mexiy pa3MelieHreM 1Ie1eBOi MPUObUTH U 3allIUTHON
YCTAaHOBKM He ObLITO 0CO00 BBIPAXXEHHOM CBI3U. 3HAYCHMsI, OTITUMATIbHBIC IS
OJIHOTO MapameTpa, MpU U3MEHEHUU APYroro MEHSUIUCh He3HaunTeNbHO. [To-
YT TaK e XOPOLIO paboTaio coueTaHue 1eIeBo MPUObLIM 1,5 ¥ 3aIMTHOI
OCTaHOBKU 4 — ObLjIa IMOJTy4eHa HECKOJIBKO OOJIbLIIAs CPE/IHSISI TPUOBLTB B CIIEI-
K€ ¥ HECKOJIbKO XY/ILlIee COOTHOLIEHHE PUCKa/TIPUObLIH. MIHTEpecHO, YTo Mpo-
M3BOJIbHO 3alaHHble 3HAYCHMSI OKA3aIMCh BecbMa OJIM3KUMHU K ONTUMATIbHBIM
(3aHUMas coceqHUe sTYeiiKu B Taba. 14-1). BripoueM, onTUMasibHbIe 3HAUEHUS
obecnieun Ha 6% Oonblle MPUOBUTBHBIX COENOK, YeM MPOM3BOJIBLHO 3a1aH-
HBIE LieJIeBast MPUObLIb 4 M 3alMTHAsE OCTAaHOBKA 1.

[t ONTUMAJIbHBIX TAPAMETPOB MPOLIEHT MPUObLIBHBIX CAEJIOK COCTABUII
39%. Tlpu moucke MakCUMAIbHOTO 3HAYEHUs OOHAPYXIIOCh, YTO MapaMeTp
ueseBoit mpuobLIn 0,5 obecneurBaeT 69% MPUOBLIBHBIX CAETOK, HO CO 3HAUM-
TEJIbHO XYAILIMMU OKA3aTeIsIMKI PUCKa,/TIPUOBLIH U CPEIHEN MPUOBLTH CO CaeN-
K. DTO OMHO3HAYHO [MOKA3bIBAET BAXHOCTh YAePXaHUS MOTEHIIMATIBLHO MPU-
OBLIbHBIX MTO3UIUM.

Hu opHa M3 KOMOMHALIMIA HE TTPUHECIa IPUOBLIM —yero U CJIeI0BaIO OXM-
IIaTh OT MUHUMAJTMCTCKOM CTPATErMK BBIXOIOB CO CIy4aliHBIMU BXOAaMu. Bripo-
4yeM, MOJIyYEeHHbIE PE3YJIbTaThl IPU PA3IUMYHbIX COYETAHUSIX TAPAMETPOB BIOJI-
HE MPUTOIHBI IU1s1 CPABHEHUSI.

3akoueHne

TloTeHMaNBHOM TIPUOBLIBIO HEb3sl KEPTBOBATH IaXe BO MMSI JOCTHXKEHUS
GOJIBLIIOrO MPOLEHTA BBITOMHBIX CHEJIOK, MOCKOJBKY B KOHEYHOM CYeTe 3TO
NPUBEIET K XyIILIEH pe3yIbTaTUBHOCTH TOProBoii cucteMbl. Kpome Toro, Bu-
IIMMO, CYIIECTBYET ONTUMAJIbHBII YPOBEHD PACIIONOXEHMSI 3aLIUTHON OCTAHOB-
KM — CJIMIIKOM YIaJIeHHass OCTAHOBKA MMOBBIIIAET MPOLEHT MPUOBLIBHBIX ClIe-
JIOK, HO OJJHOBPEMEHHO IOBbILIAET 001Ke YObITKU. CIuIIKOM 6J13Kast ocTa-
HOBKA YMEHbBILAET YOBITKU C KaXIOM CIEKU, HO CHIBHO CHUXAET KOJINYECTBO
MPUOBUTBHBIX CIEIOK B LIEJIOM, OMSITh-TAKM YXYILIast OOLIHii pe3yabrar. OnTu-
MaJibHble 3HaueHMs OOECIICUMBAIOT YMEPEHHBIN TPOLIEHT MPUOBLIBHBIX Cle-
JIOK U BBICOKYIO 3()(eKTUBHOCTb. B TaHHOM Cilydae ONTUMAJIbHOE PACIONo-
JKEHME 3aLIMTHON OCTAHOBKM OBbLIO HA YPOBHE MOJIYTOPa CPEAHUX MCTHHHBIX
[IMAra3oHOB OT LieHbI Bxoaa. C IpyruMu CUCTEMaMK BXOIa ONTHMAaIbHOE pac-
TIOJIOXKEHUE MOXET OBITh TOpasio Gojiee OJIM3KUM.
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Tabauua 14—1. Dpgexmusnocmov nopmebens 6 npedenax 6bl00pKa npu UCNOAL3O-
B8aHUU CAYHALIHO20 6x00a ¢ MOOUDUUUP MU CmMaHoap -
MU 8bIX00AMU 6 3A8UCUMOCIIU 0N NAPAMEMPO8 UeAe8oil npubbiau
(no eopuzonmanu) u 3awUmMHOI 0OCMaHoéKu (no eepmukaiu)

[PTOM . MMSTP 0.5 1.0 5 2.0 25 3.0 35]__cPERd
05 _ |pmpPus 7.37| -5.25] -4.32] -3.85] .3.47] -3.45|  -3.54 -4.44
IPUB% 46 62 69 73 75 75 76 66
SCAEN +3332]  «2131] -2004] -20 2085 -2210]  -2364) -2163
1.0___p/mPuE 4.70] -3.151 2.62] -2.35] -243 _2.53] -2.55 2.90
PYE% 34 49 57 60 62 62 63 55
$COEN T1922] -1771] -1749] -1778] -1974] -2150| -2278 -1947
15 P/NPUB -3.75 -2.49 -2.16 -2.02 -2.09 -2.17 -2.18} -2.41
NIPUBE% 27 a1 48 52 53 54 54 47
SCOEN 1881 -1700] 1736 -1812f -1983] -2147] -2221 1924
20 ipmPus -3.56] -2.38] -2.07] -1.99] -2.05] -2.11] -2.07 2.32|
NPUB% 22 3. 43 46 48 49 49 42
$CAEN 2011] _ -1816] -1844] -1951 -2117] -2261] -2288 -2041
25 P/NPVE 322 27| -1.86] _-1.80] _-1.01] _-1.98] -1.93 2,12
NPUE% 21] 34 41 44 46 46 a7 20
$CAEN -w‘a_j +1800] -17868] -1882] -2083] -2236] _.2248 ~2003]
30 pmevs 298] -202] 1700 +1.69] -1.81] -1.89] -1.87 -2.00)
NPUB% 20 33 40 43 45 46 46 39|
SCOEN -1880]  -1779] -1722| -1844] -2057| -2226] -2259 1978
35 P/MPUB 286  -1.93] -1.63 -163]  -1.7 -1.83]  -1.81 -1, q
nPUE% 19 33 40 43 4 45 46 9
$COEN 1949] -1757] -1689| -18068] -2030] -2190] -2226 ~1950)
40 P/NPUB -2.61 -1.69 -1.47 -1.50 -1.62 -1.8'9" -1.68 -1.75)
IPUB% 19 33 39 43 44 45 46 38
SCREA 1846] -1590] -1568] -1712| -1922| -2068| <2108 1831
45 P/MPUB 354 -1.661 -1.46] -1.48] 160 168l -1.67 -1.73
NPUB% 19 32 39 43 44 45 45 38
$COEN -1824 -1590 -1581 -1714 -1933|  -2077]  -210 -1833]
|50 P/NPVB -253|  -1.66] -1.46] -1.46] -1.57] -1.64|__-1.62 .71
IPUE% 19 32 39 42 44 45 45 38
SCREN 1847| _-1613] _-1604| _-1704] 1917 _ +2058] _-2082 -1832
CPEA_ | p/nPMB 381 -2.44] -2.08{ -1.96] -2.03] -2.10] -2.09 -2.33]
PUE% 25 39 46 49 51 51 52 44
SCAEN 19431 1757 -1737] -1823] _-2010] -2183 -2218 -1950
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TECTUPOBAHUE AWHAMUYHECKUX 3ALLUTHbLIX OCTAHOBOK

B 370i1 rpynmne TecToB Mbl 3aMeHUM (PUKCUPOBAHHYIO 3aLIUTHYIO OCTAaHOBKY
MCCB Ha IMHaMUYeCcKYyo, TIPEATIONIOXUTEIbHO 6osee 3¢ dekTuBHYy0. Llenbio
sBisieTcs hUKcalus OCHOBHOM YacTH MOTEHLIMATBbHOU NPUOBLTH, U30eras mpu
5TOM NPEBPALIEHUS IOTEHIMATIBHO BbITOAHBIX CIEJIOK B YOBITOYHBIE, KaK 3TO
MOXET UMETb MECTO B CIydae CIMILKOM OJIM3KO PACMOJIOKEHHO (hUKCUpo-
BaHHOU OCTaHOBKH.

Cyl1iecTByeT MHOTO CIOCOOOB TMepeMelaTh 3alllUTHYI0 OCTAHOBKY Tak,
YTOOBI €€ YPOBEHb CNEN0BaT 3a PHIHKOM, (UKCHUPYS YacTb BO3HUKAIOLIEH B
TeYeHUe c/eKU MpuobuM. OAMH U3 MOMYISIPHBIX METOJIOB COCTOUT B pa3Mme-
LIEHUM OCTAaHOBKM HA YPOBHE MUHMMAJIBHOTO MUHMMYyMa 32 HECKOJIBKO ITpe-
IBITYIINX AHEH (U1 JUIMHHBIX MO3ULIMIA). 3aTeM OCTaHOBKA MOXET Mepeme-
1aThes BBEPX (HO He BHM3). 1 KOPOTKMX MO3MLMI 3alUTHAs OCTaHOBKA
pa3MellaeTcsl Ha YpOBHE MaKCHMAaJIbHOTO MaKCHMyMa 3a HECKOJIbKO IMpEbl-
IYLUIMX THE U MOXET JBUIaThCs TOJBKO BHU3, HO HE BBEPX. DTOT MPOCTOi
METOJI UCTIBITBIBAETCS B IEPBOM TECTE.

Bropoit TecT TMHaMMYECKOI 3aLMTHON OCTAHOBKU TMOXOX HA METOIUKY
TOATOHKM (prKCMpoBaHHO# 3auuTHON octaHOBKM B MCCB. YpoBeHs cMelia-
eTcsl BBepX (V1S JUIMHHBIX MO3ULMI) WM BHU3 (V11 KOPOTKUX MO3ULMK) OT
TEeKYIIeH LIeHbl Ha HEKOTOPOEe KOJMYECTBO CPEAHMX UCTUHHBIX IMaNa3oHoB. B
omIM4Ke OTHUKCHPOBAHHOM 3aIlIUTHOI OCTAaHOBKH, UCTONIb30BaHHOI B MCCB,
B IaHHOM CJTyJae 3alliTHasi OCTAHOBKA MepeMelaeTcs B 3aBUCUMOCTH OT Te-
Kylei ppIHOYHOM LieHbl. CMeLIeHNe MOXET IPOMCXOIUTD TOJIbKO B OJHY CTO-
POHY — BBepX VISl IUTMHHBIX MO3ULINIA, BHU3 1 KOPOTKUX. Llesbio siBisieTcst
MOJIEPXaHKUe OJMHAKOBOIO CTaTUCTUYECKOTO PACCTOSTHUS MEXITY HarTydLieit
LIEHOM, TOCTUTHYTOM BO BPEeMSI yIepKaHUs MO3ULUM, U 3aIIUTHON OCTaHOB-
KOM. 3aluTHas OCTAHOBKA JUISl [JUTIMHHBIX MO3ULMI paCCUMTBIBACTCS CIIEIYIO-
M obpazom: (1) M3 ieHBl Bxoa BHIUMTAETCS TTapaMeTp mmstp, YMHOXEH-
HBIl HA CPeHUI1 UCTUHHBIIA 1nana3oH. Pesynbrar GyneT ypoBHEM 3alllMTHOM
OCTaHOBKM JIIsI cliefytoriero 1. (2) Ha cnemyrormeii 1eHb U3 TEKyIIe 1eHbI
BBIYUTAETCS APYTOil MapaMeTp Sipa, YMHOXKEHHBIN Ha CPEIHUI UCTUHHBIN AU~
ama3oH. (3) Ecnu 1ieHa 3a1iiTHOM OCTaHOBKM, TOydeHHas Ha Iuare 2, BBIIIe
LIEHOBOTO YPOBHSI TEKYIIEH 3allMTHON OCTAHOBKHM, TO TEKYyIllee 3HAUeHHE 3a-
LIUTHON OCTAHOBKY 3aMeHsIeTCs BEIMUCIeHHBIM. (4) Ctamuu 2 1 3 TOBTOPSTIOT-
¢ U1l KaxJ0ro rnocnenyiouero aHs. [Ipu pacyere 3alliMTHOI OCTAHOBKHU ISt
KOPOTKOM MO3MILIMY MPOU3BEICHNE CPEIHET0 MICTHHHOTO AMana3oHa Ha mapa-
METp (munstp WM Stpa) NpUOABISeTCs: K PHIHOYHOI LIeHE, U YPOBEHb 3aLIUT-
HOW OCTaHOBKH OITyCKaeTCsl BHU3.

B TpeTheM TecTe MCIOb30BaH GoJiee CIOXKHBII moaxom. Jist JUTMHHBIX TO-
3MLMIA, Kak OObIYHO, 3allUTHAsi OCTAHOBKA 33/1a€TCsl HA YPOBHE HEKOTOPOTO
KOJIMYECTBA CPEIHUX MCTUHHBIX IMANa30HOB HIKE LIEHBI BXOJIa B PBIHOK. 3a-
TEM OCTaHOBKA CMELAeTCsl BBEPX Ha BEJIMUMHY, 3aBUCSILIYIO OT TOTO, HACKOJIb-
KO TeKyIlasl 1ieHa BbIIIIe TEKYIIETo YPOBHS 3alIMTHON OCTAHOBKHM. JIjisi KOpOT-
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KUX MMO3ULIMI1 ypOBEHb OCTAHOBKY 3a/1a€TCs BBILLE LIEHBI BXO/A U OIYCKAeTCs B
3aBUCUMOCTH OT TOTO, HACKOJIbKO TEKYIlask IieHa HIKe ero. B mpuHImmne 3ToT
METO/I OCHOBBIBAETCS] HA BAPUAHTE CMELIEHHOTO SKCMOHEHIMAIBHOTO CKOJb-
3siiiero cpepHero (OCC), 3a TeM MCKITIOUEHUEM, YTO BEJIMUMHA CKOJB3SILETO
CPEeJHEr0 MHULMAIU3UPYETCS OTAEJbHBIM YCIOBUEM NPU BXOJE B CHENIKY U
MOXeT M3MEHSIThCS TOJIBKO B OTHOM HarpaBIeHWM (TaK KakK 3alllMTHas ocTa-
HOBKA MOXET JIBUTaThCsi TOJILKO B HATIPaBI€HUM PHIHOYHOM LIEHBI). 3aluTHast
OCTAaHOBKA /TS JUTMHHBIX MO3ULIMI PaCCUMTHIBACTCS HIXKECIEIYIOIMM 00pa-
30M: (1) HavanpHoe 3HaueHMe B IEHb BXOJIa B PHIHOK 33/1a€TCSl BBIYUTAHUEM U3
LIEHbI BXOZIa MPOM3BENCHMS TTapaMeTpa mmstp N CPEIHETO UCTUHHOTO quarna-
30Ha. (2) Ha cnemyroniuii ieHb OT MAKCUMAJIBHOM 1IEHBI OTHUMAETCsI TIPOU3Be-
NIEHUe TTapaMeTpa sfpa W CPEIHEro MCTMHHOTO IUara3oHa; 3aTeM BbIYUTACTCS
TeKylllee 3HaYeHUE 3aLUTHOI OCTAHOBKU U PE3YJIbTaT yMHOXAETCsl Ha rapa-
wmetp stpb. (3) Ecmu pesynbrar miara 2 Oosbliie HyIs1, 100aBIsieM ero K TeKyle-
MY 3HaYEHUIO 3alLMTHOI OCTAaHOBKM, €CJIM HET, TO YPOBEHb HE U3MEHSIETCS.
(4) TMoBTopsieM 1aru 2 u 3 st KaKI0To Moceaytoero fHs1. [1pu BeruucieHnn
3aIIUTHOM OCTAHOBKHU JUISl KOPOTKMX MTO3ULIMIA TPOU3BENICHUS CPETHETO UCTUH-
HOTO I1ana3oHa Ha mapaMeTpbl PUOABISIOTCS K PHIHOYHOIA 1ieHe. K ypoBHIO
3alIUTHON OCTAHOBKY MPUOABIISIOTCS TONBKO OTpULIATENIbHBIE MOMPABKU.

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)

/# BHIONHSET TECTH CIyYaiHEX BXONOB I CTDATETWV BEXOMA
J4 C© “OnUHaAMMUECKMMMU” 3alUTHEMY OCTEHOBKaMA.
/ File = x20mod02.c

- Habop [1..MAXPRM] mnapaMeTpoB
- Habop [1,.nby pmar B dopmare I'TMMIL
1

- Habop LIeH OTKPHITHS

- Habop MaK{IUMallbHHX LIeH

- Habop MMHVMAaJBHEX LIeH

- Habop 1IeH 3aKpHTUs

- Habop 3HayeHnt obbeMa

- Habop 3HaE€HUH OTKPHTOTO WMHTepeca

- mabop [l.. CpenHUX [OTNapoBO¥ BOIATWILHOCTH

- KONMM4ecTBO [HEW B HaGope NaHHHX
- CCHUIKE Ha KJIAacC TOPTOBOTO CHUMYIISATODa

— Habop [l..nb] ypoBHeR KammMTana [0 LeHaM 3aKkPETARA
// OBBSBNSEM JOKAaNLHHE MepEMEHHHe

static int rc, cb, ncontracts, maxhold, signal, ranseed;
static float stpa, stpb. mmstp, phlim, Limprica. sloprice;
static int entryposted, entrybar, model type;

static float exitatr [MAXBAR+1] , rr
static long iseed;

m, entryprice, tmp, atrf

// XomMpyeM IapaMeTphl B JOKaJIbHEE IIepeMeHHHe Ui yOoBHOTo ofbpameHus

mmstp = parms([1l]; // wWCTlonmb3yeTcst NS HadalbHHN 3alATHOM OCTaHOBKM
stpa = parms([2]; // [D[ONONHUTENBHBI IapaMeTp 3allMTHO! OCTAHOBKM
stpb = parms[3]; // OOTIOMHMUTENBHHI [apaMeTp 3allMTHOM OCTaHOBKM
ptlim = parms([6]; // ueneBast NpubLIL B eNMHMIAX CPEeIHEero MCTMHHOTO

// nOnama3zoHa
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model type = parms[7] ; // TWII UCTIONB3yeMoV AMHAMUYEeCKOW 3amUTHON
// oCcTaHOBKM

maxhold = parms[8]; // Tilepvon MaxKCHMMAaNBHOTO YAepXaHWus MO3ULAU

ranseed - parms([9]; // wCHonp3yeTcst IS MHMLIMaIM3aLmMy CIydanHoi

// TocTenoBaTenBEHOCTH
// BHIIONHSIEM BHYMCIIEHMS IO BCeMy OOBEMY MaHHHIX
AvgTrueRangeS (exitatr,hi,lo,cls,50,nb); // CpemEMii VCTMHHEII IMarasciH

// mns Bmxona

// ouMIaeM TeHepaTop CIyYalHHX YUCel

/. WMCTIONB3YEM pas3NuWyHEE CIydaiHEe ITOCIeJOBaTeNbHOCTM NS KakOOTO DHHKE
// ... ts.model() Bo3BpamaeT MHEeKC puHKa (SP=l, YX=2, ...)
iseed = -(ranseed + 10 * ts.model());

rnum = ran2 (&iseed);

// mpoxomyM uYepes AHM, HYTOBH CMopenMpoBaTh peanbHyld TOPTOBIIO
for{cb = 1; cb <= nb; cb++) [

// He OTKpHBaeM MO3MIMA OO Hadala Iepruofa BHOOPKM
// .., TO ®e caMoe, YTO ycTaHOBKa MaxBarsBack B TradeStation
if{dt[cb] < IS_DATE) { eqcls{cb] = 0.0; continue; )

// BHNONHSEM OXUIAKIME TPUKA3E ¥ CYUTAEM KyMy ISTUBHEI KarATan
rc = ts.update (opn[cb] , hi[cb] , lolcb] , cls[cb] , cb) ;

if {rc != 0) nrerror ("Trade buffer overflow”);

eqcls[cb] = ts.currentequity (EQ_CLOSETOTAL) ;

// CuMTaeM KONMMMECTBO KOHTDAKTOB VIS MO3WIIA

// ... MB XOTMM TOPTOBATH 3KBUBAIEHTOM JOJIAPOBOM BONATUIBHOCTH
// ... 2 HOBBHIX KOHTPakKTOB Ha S&P-500 or 12/31/98

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

ilfincontracts < 1| ncontracka — 1:

// wm3beraem ycTaHa®BfWMEBATH NPUKasH Ha NHM C OTPaHNYEHHO! TOPTOBIEN
iz{hiychil) == lofcbrl}} continue:

// rTeHepupoBaTH "CTaHNAPTHHE" CydajHEe CHTHAJE BXOIA

s3ignal = 0;

rhum = ran2 (&iseed) ;

iflrnum < 0,025) signal = -1 // crydanHB KOPOTKMI BXOI
else if (rnum > 0.975) signal = 1 // ciydaitHsil [JMHHEG BXOM

// BXOmMM B CHENIKM IO LIeHe OTKDHITUS
entryposted = 0;
if (ts.position() <= 0 && signal == 1) {
ts.buyopen('1' , ncontracts) ;
entryposted = 1;
entryprice = opnlcb+1];
entrybar = cb + 1;

else if (ts.position() >= 0 && signal == -1) {
ts.sellopen('2', ncontracts);
entryposted = -1;

entryprice = opn[cb+1];
entrybar = cb + 1;

// BHXOOMM M3 CHENOK, MWCIOJNb3Ysi CTaHNAPTHLIA BHXON C YIIyUlIEHHBMI
// B3auTHBEMM OCTaHOBKaMM

atr = exitatr [db] ;

if (entryposted > 0) {
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// vHVIMAIM3aUMst M BBIXOAH IJIS [JIMHHEIX IO3MIMA B IEeHb BXONa
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;
stpprica = entryprice - mmeIp * akr:
break;
derac t: nrerrarl"Invalid redeltypae*);
1
te.exitlonglimit (“A’, limprice);
ts.exitlongstop( B’, stpprice);

)
else if (entryposted < 0) {
// VHUIMATU3AIMS M BHXOME U KOPOTKMX TO3WIMIA B IEHbL BXONA
swi tch (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”);
i
ts.exitshortlimit ('C’, limprice) ;
ts.exitshortstop('D’, stpprice);
)
else {
// BHXOIH TIOCNIE IHS BXOH&
if {ts.pesition{) > 0) { // njuHHHE HO3UIMN
switch (modeltype) [
case 1:
stpprice = max(stpprice, Lowest(lo,2,cb));
break;
case 2:
stpprice = max|stperice, cls|ch;
break;
case 3:
tmp = (hi[chb] - stpa * atr) = stpprice;
if (tmp > 0.0) stpprice += stpb * tmp;
break;

stpatate)

t
ts.exitlonglimit (*F’', limprice);
ts.exitlongstop('G’, stpprice) ;
if (ch entrybar »- maxhcld! ts.exitlongrluose( R 7)),

)

else if (ts.position{() < 0) { // KOpOTKME IO3ULMA
switch(modeltype) {
case 1:
stpprice = min(stpprice, Highest (hi, 2,cb) ) ;
break

case
stpprice = min (stpprice, cls [cb]+stpa*atr) ;
break;
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case3:
tmp = (lo[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’;;
1
|

} // obpabaTmBagK crenyoumi OeHb

Brimenpusenennsiii kon peannsyer MCCB ¢ 3ameHoit ¢dukcupoBaHHOM
3aUIMTHON OCTAaHOBKM Ha OJHY U3 TpeX IMHAMUYECKUX MeToAUK. Bun 3ammr-
HOI1 OCTAaHOBKY BbIOMpAeTCs MapaMeTpoM modeltype, v B 3aBUCUMOCTH OT BUA
BbIOPAHHOI OCTAaHOBKM ITPOrpaMMa ONTUMU3UPYET 3HAYEHUS eltje TPEX JOTON-
HUTEJBHBIX MapaMeTpoB. I1s1 OCTaHOBKM Ha OCHOBE MAaKCHMAaJIbHOTO MaKCH-
MyMa,/MUHAMAaJIbHOTO MUHUMYMa 3a 1Ba rocsienHux a1st (MM/MM) napamerp
mmstp — 3TO KOJIMYECTBO CPETHUX MCTUHHBIX AMAMa30HOB (He 00s13aTeIbHO
LIeJIOe YMCII0), IPUOABISIEMBIX I OTHUMAEMBbIX OT LIEHbI BXOIA ISl [TOJTyde-
HMSI 3aLUTHOI OCTAaHOBKH [UIS1 BXOZHOTO THS. 3alIMTHAsi OCTAHOBKA BXOIHOTO
JIHSI YCTaHABJIMBAETCSl HA YPOBHE LIEHBI BXOJa WIM MUHUMAJIBHOIO MUHUMYyMa
3a J1Ba TIOCJIEIHUX JHS TUTIOC WM MUHYC YKa3aHHOE KOJIMYECTBO CPEIHMX HC-
TUHHBIX 1MaNa30HOB (BbIOMpaeTcsi ypoBeHb, OoJiee YIaJeHHbI OT TeKyllei
PBIHOYHOM 1IeHbI). 1 ABYX IPYrUX OCTAHOBOK (Ha OCHOBE CPETHEro MCTHUH-
Horo nuana3oHa 1 3CC) ypoBeHb 3allUTHOI OCTAHOBKM BXOIHOIO THSI UHU-
LMaTN3MPYeTCsl CTAHIAPTHBIM 00pa3oM, T.€. IieHa BXoa MUHYC (V11 ITMHHOMN
MO3ULMHU) WM IUTIOC (111 KOPOTKOM MO3ULIMU) ITPOU3BEIEHUE mmstp Ha Cpell-
HUIi ICTUHHBII IUATa30H.

3aTeM B KaxIOM TOPTOBOM JTHE TTPOM3BOAUTCS KOPPEKIIUS YPOBHS 3aIlIMT-
HOIl OCTaHOBKM. Bua KoppeKuuM 3aBUCUT OT BBIOPAHHOTO MapamMeTpoM
modeltype tuna. 111 ocTaHOBKM Ha ocHoBe MM/MM paccuuThiBaeTCsl MaK-
CUMAJIbHBIII MAKCUMYM WJIM MUHUMAJIbHbIA MUHUMYM B 3aBUCMMOCTH OT BUA
OTKPBITOI MO3MLIMK (KOPOTKasi WM AIMHHast). Eciy pe3ynbrar Gimxe K pbl-
HOYHOI LIEHE, YeM TEKYLIUI ypOBEHb 3aLUUTHOI OCTAHOBKU, TO OH UCIIOJIb3Y-
eTcsl B KaueCTBe HOBOM 3alLlMTHOM OCTaHOBKU. B npyroit Monenu cpeaHuii uc-
TUHHBII IUana3oH YMHOXAaeTcsl Ha BTOPOIi rapaMeTp stpa. PesynbraT Bbluu-
TaeTcsl (WISl JUTMHHOW TIO3ULIMM) WM MpubasiisieTcsl (11 KOPOTKOM) K TeKy-
et ueHe 3akpbiTusi. Eciu pe3ynbrar Ovke K TeKylleil LieHe, YeM TeKyLInii
YPOBEHb 3aILUTHOI OCTAHOBKHU, TO OH 3aMEHSIET yPOBEHb 3allIUTHOM OCTAaHOB-
KU, pUOIMXKasi ero, TakuM o0pa3oMm, K TeKyl1leil pbIHOYHOIi LeHe. [L1st TpeThb-
€ro Tura octaHoBKM (Ha ocHoBe DCC) cpenHUii UCTUHHBIN AMana3oH YMHO-
JKaeTcsl Ha BTOPOii nmapameTp sipa. Pesynbrar BbluutaeTcst (Ijis1 JUIMHHOM M0-
3ULMU) WIA TpUOaBisieTcsl (Wit KOPOTKOM) K TeKyIlel 1eHe 3aKPbITUS IS
MOJIyYeHUsI cIBUra. DTa Pa3HOCTb 3aHOCUTCSI B NIEPEMEHHYIO fmp. YPOBEHb
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3aIIMTHOM OCTAHOBKM OOHOBJISIETCS] B TIOCJIEAYIOIIME JAHU ITyTeM MpuOaBiie-
HUSI fmp, YMHOXEHHOM Ha Apyroii napaMmeTrp (KoabduLMeHT KOppeKLUuu stpb)
K TeKYIIeii 3allIUTHON OCTAaHOBKE. DTO, BIPOUYEM, IPOU3BOIAUTCS TOTHKO B TOM
cilyyae, €Ciiu KOPPEeKLUsl CMECTUT YPOBEHb 3allUTHOM OCTAHOBKU OJIMXKe K
TeKylel 1eHe. PacyeTbl ONOOHBI METONMKE MOTYYEHHUs IKCITOHEHLIMAJIBHO-
ro ckosb3siero cpegHero (DCC) — ¢ Toiil pa3HULEii, YTO MPU pacyere coo-
crBeHHO DCC GbUIO GBI BO3MOXHO CMEIICHNE YPOBHS 3aIlIUTHON OCTAaHOBKU
B 00€ CTOPOHBI M HE UCIOJIb30BAJICS Obl ITPeIBapUTEIbHbII cIBUT. B 3TOi1 MO-
nemy stpb onpenenseT 3OGEKTUBHBIN MEPUO IKCITOHEHITMATBHOTO CKOJIb351-
LLETO CPEAHET0, KOTOPOE MOXET U3MEHSITHCS TOJIbKO B OJJHOM HalpaBJIEHUU —
K TeKyLleld pBIHOYHOM LIeHE.

TecTupoBaHue 3aWMUTHOW OCTAHOBKM Ha OCHOBE
MaKCUManbHOro MakCMMyMa/MUHUMaNbHOr0 MWUHMMYMa

B sToM Tecte {modeltype = 1) nmapameTp HayaJlbHOI 3alIUTHOI OCTAaHOBKU
(HAUCTTI) yrpasisieT MAKCHMMaJIbHOI GJIM30CThIO YPOBHSI OCTAHOBKY K LIEHE
B TepBblii ieHb. OH nporoHsiercs ot 0,5 no 3,5 ¢ marom 0,5.

Kaxnast ctpoka B Tabn. 14-2 mpexacrasisieT JaHHbIe 00 3(hGhEKTUBHOCTH
Kaxaoro u3 3HaueHuit HAYCTII B nipenenax BoiOopku. B rocienHeit crpoke
yKa3aHa 3()GeKTUBHOCThJIYYIIEero U3 HaliIeHHbIX 3HAUCHNIi BHE ITPEAEIIOB BbI-
6opku. Tabiuua umeeT Te Ke 0003HaAUYCHUS, YTO U Ipyrre TabJuLlbl ONTUMU-
3auuu B 310l kHure (MITAl o3HavyaeT MaKCMMaJIbHOE TaJieHue KarmuTajaa B
ThICSIYAX 0JIAPOB).

Cyzs 1o pe3ysibraTaM, 5Ta 3alllUTHasi OCTAHOBKA MOCTOSTHHO pacrioyiara-
JIACh CJIUIIIKOM OJIM3KO, Ha YTO YKa3bIBACT CHUXKEHHBIH 110 CPABHEHUIO C OC-
HoBHO# cTparerreit MCCB mpoluieHT nmpuObUIBbHBIX cieIoK. B mpenbinyiiem
TecTe Hawtydllee peieHue (npu mmstp 1,5, ptlim 4.5) naBano 39% nipuobUIb-
HBIX CIIEJIOK, MIPY COOTHOIIEHUH pucKa,/ipubbin — 1,46 u mpuHoOCHIIO Ccper-
HUI YOBITOK B crenke $1581. B aToM Tecte srydiliee pelieHUe AaBaio TOJIbKO
28% npuOBLIBHBIX CACJOK B Mpezaenax u 29% BHe NpeesoB BEIOOpKHU. MHO-
r'1e MOTeHIMAILHO MPUOBUIBHBIE CIETKU (B TOM YUCIIE CISIKU, KOTOPbIE ObUTH
OBl MPUOBIIBHBI C ONTUMAIBHON (DUKCHPOBAHHOM 3alIUTHONH OCTAHOBKOM
MCCB) 6bUM npeBpauieHbl B MajgoyObITOuHble. BiiM30ocTh pacroyioxeHust
9TOI 3aIlIMTHON OCTAHOBKM TaKXe MOITBEPXKAAETCsS HEOOIbIION CpemHei
IUTUTETbHOCTBIO CHENKY (4 ITHST) 10 CPAaBHEHUIO C OOBIYHBIMU 6 — 8 THSIMU.
CpenHee cOOTHOIIeHUEe pucKa/mpubbuinm (— 2,52 B npeaenax u —2,38 BHe
BLIGOPKHU) U cpelHuil yObITOK B caenke ($1864 B npenenax u $1818 pue npe-
IIeJIOB BBIOOPKM) TaKXe ObUIM 3HAYMTENIbHO XyXe, YeM NMPU ONTUMAIbHOMN
GbuUKCHpPOBaHHOM 3alIUTHOK ocTaHOBKe. Meton MM/MM ¢ niepuonom 2 nHst
OIHO3HAYHO Maslod(PdEKTUBEH, U eMy ClIenyeT MPeArnovyecTb PuKCupoBaH-
HYIO OCTAHOBKY, HaliICHHYIO C ITOMOILIbIO ONTUMU3ALIUK, KaK 3TO ObUIO clie-
JlaHo paHee (Tabm. 14-1).
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Tabauua 14—2. Dppgexmusrocms nopmpens 0ng OUHAMUMECKOU 3aUUMHOU
ocmanosku Ha MM/MM ¢ nepuodom 2 Ons npu yeneeoii npubviau
C021aCHO maba. 14-1

[ B npeaenax BbiGopku
HAYCTN| NPUB | NPUBA| NPUBKP| @.MPUE| AOX% | P/NPUE| BEP MMAA| cpen | nPus%] scaen| Axn
0.50 -7957] -3534] 4423] o.67] -10.3) -2.71] 1.000] 7951[ 4210 25| -1890 3
1.00 -7719| -3333| -4388] o0.70] -10.3] -2.54] 1.000] 7711| 4187 27] -1843 4
1.50 -7782] -3353| -4438] o.70] -10.3] -2.53] 1.000] 7778] 4178 28] 1865 4
2.00 -7857] .3343| -45 il 0.70] -10.3] -2.54] 1.000] 7839]| 4172 28| -1883 4
2.60 -T776{ -3287| -4478; o.70] -10.3] -2.62] 1.000f 7766] 4171 26} -1864) 4
la.oo -7745] -3257| -4487| o0.70] -10.3] -2.52] 1.000] 7727] 4171 28| -1857| 4
3.50 -7754] -3262 4&492[ 0.70) -10.3] -2.52] 1.0001 7736] 4171 28] -1859 4
Bre npeaenos ebi6opkm
250 ] -3250] -1511] -1748] o.71| -22.4| .2.38] 1.000] 3450] 1793] 29| -1818 4

TecTupoBaHMe AUHAMUYECKOW 3aLMTHOW OCTAHOBKMU
Ha OCHOBe CpeAHero MCTUHHOro AnanasoHa

B aToii Mozenu aBa mapameTpa, TpeicTaBlIeHHbIE B KOIE KaK mmstp U Stpa,
CITy>KMJT MHOXHTEJISIMA CPEIHEro UCTUHHOTO AMAara3oHa Npu pa3MelieHUun
3aIIMUTHOM OCTAHOBKM Ha BXOIHOM M Ha MOCJIEAYIONINX JHSIX COOTBETCTBEHHO.
B Ta671. 14-3 nmokasana mporonka mapametpos i BxoxHoro ans (ITEPBBIN) u
nocienytouux gHeit (IOCJIEN) ot 0,5 1o 3,5 ¢ warom 0,5,

Kak u B npenplaylmx TecTax 3allMTHBIX OCTAHOBOK, BJIMSIHME IapameT-
poB Ha 3¢ HEKTUBHOCTH ObLIO MOCTENEHHBIM U MaJIO 3aBUCEJIO APYT OT Apyra.
Io MOKAa3aTeio COOTHOIIEH !SI PUCKA/ TIPHOLIAK HauAydllne Pe3yJIbTaThl JOC-
TUTAIOTCSI TIPU 3HAYEHUU MapaMeTpa MepBOoro JIHsl, PABHOIO 2, U MapaMeTpoB
MOCJISAYIOIINX JHEM, paBHbIX 2 win 2,5. HammydnmM couetaHueM 3HaYeHUI
SIBJISIETCSL 2 JUIsl TIEPBOTO AHSI U 2,5 JUIsl MOCJIEAYIOIIMX, KOIJa COOTHOIIEHUE
puYcKa,/TIpUOBLTM MUHUMAIBHO U YOBITOK CO CIENKU TaKxKe MUHUMalieH. Mo-
Jiesib paboTasia 4yTh JIydilie, YeM ONTUMasibHast (PUKCUpOBaHHAsI 3aIlIMTHAsT OC-
TaHOBKA, COOTHOLIEHUE PUCKA/TIPUOBUIA COCTaBIIO — 1,40 1O CPaBHEHUIO C
- 1,46. TIpolieHT NPUOBUIbHBIX CIEJIOK ObLT TakXe Bbiiie (42% mnpotuB 39%).
Kax u B Ta61. 14-1, XMpHBIM IIPUQTOM BBLIEIECHO JIydIlIee PEIICHUE.

TecTupoBaHue AMHaAMU4YECKOW 3aLUMTHOW OCTAHOBKM Ha ocHoBe ACC

B 3T0if MozenM MCMONB3YIOTCS TPM MapaMeTpa: MCXOAHAs 3allMTHAasi OCTa-
HOBKa Ul TIepBOro 6apa, CABUT cpeaHero uctuHHoro auamnaszona (CUIAC B
Tabin. 14-4) u koadduunent crenexu agantaunn (KODDD), kotopsiit onpe-
IeJISieT OTHOCHTENIbHYIO CKOPOCTD IBUKEHUST YPOBHSI 3aLUTHON OCTaHOBKHU
[0 HAMpPaBJICHUIO K PBIHOYHOM LIEHEe WJIM K€ MEePHOJ JeXAIIero B OCHOBE
Moz MOAGULIMPOBAHHOTO SKCIIOHEHIMATBHOTO CKOJIB3SIILETO CPETHETO.
Bce mapameTpbl MOABEPrajiuch ONTUMU3ALMH B XOJI€ LIMPOKOTO MOKCKA.
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Tabauya 14—3. Dpdexmusrnocms nopmgensa 013 OUHAMUHECKOU 3AUSUMHOL
OCMAHOBKU HA OCHOBE CPeOHe20 UCMUHHO20 OUANA30HA KAK
(yHKYUs napamempos 0CMAHOBKU NEPEoe0 U NOCAeOyousUx Oneil

NEPBbLIA| nocnea 0.50 1.00 1.50 2.00 2.50 3.00 3.50 CPE[
0.50 P/0PUE +3.48 -2.95 -2.75 -2.61 -2.53 -2.54 -2.54; -2.77}
NPUB%. 26 23 20 20 19 19 19 21
ScoEN -1846! -1869| -1873 -1847| -1808, -1820 -1820| -1640
H
1.00 P/OPUE .2.80]  -2.16] -1.85 -1.65 +1.60 -1.67| -1.668 .1.93
NPUE% 32 32 31 32 32 32 32 32
$CAEN -1813 *1743 -1652 -1558 -1528] -1601 +1595 -1641
1.50 P/PUB -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
$CAEN -1885)  -1841 -1588|  -1567{ -1s532 -1659 -1583 -1634
2.00 P/MPUB -2.83 -1.69] _ _-1.43 -1.a2]  -1.40 -1.58 -1.51 -1.69
nNPUE% 34| 35 37 40 42 42 431 39
S$CLEN -1868| -1493 -1467 -1558 21586 -1784 -1741 ~1642}
2.50 P/NPVE -2.76! -1.67| -1.45 -1.46 -1.50 -1.64 -1.60) -1.78
NPUE% 34 35 38 40 a3 43 44 40
$COEN +1832 -14881  -1503|  .1e29 -1742 -1947 *1914 -1722
3.00 P/0PUE 2.76] 1.68) -1.49 -1.50] -1.57 -1.77 -1.73 -1.79
MNPUB% 34 35 38 a1 43 44 44 40
SCOEN -1837]  -1498 -1543]  -1691 -1853] -2129 -2125 +1811
3.50 P/NPUB -1.51 -1.60 -1.65 -1A7—!l -1.81
NPUE% 41 43 a4 4_5_| 40
$CAEN -1708]  -1908] -2250]  -2218, 1858
CPEA P/NPUB -2.91 «1.96 -1.73 -1.79] -1.75 -1.92
NPUE% 32 33 34 38| 37 38 38 35
SCAEN -1843 -1805] -1598]  -1651] -1708] -1884]  -1857 -1735)

B ta6n. 14-4 nokasaHa addekTuBHOCTb NopTdensi Kak GyHKIUs caBUra
CU/IC u cTeneHu aganTauuy — HauboJiee BaXHbIX MApaMeTPOB Mozenu. 11a-
pamMeTp MCXOIHOW OCTaHOBKM ObUI 3a(hMKCUPOBAH Ha YPOBHE ONTUMAIIBHOTO
pelieHusl, T.e. 2.5.

Mopenb Takke Oblla HE OYEHb YyBCTBUTEIbHA K U3MEHEHUSIM Iapamer-
POB, IIpUYeM HaOIIOAATOCh HEKOTOPOE B3aMMOJICHCTBIE MEXTy 3HAYCHUSIMU,
Yero U CJIeJOBAJIO OKMIATh: YeM MEHbILE ITEPHOA CKOJIB3SILETO CpeHero (cTe-
MeHb aianranumn), TeM oobiie nojkeH 6biTh caBur CHUAC, yToObl 06ecneuynTh
pa3yMHOE PacCTOSIHME MEXIY LIEHON U 3alIMTHOIl OCTAHOBKOM U IMOIIEPXKU-
BaThb 3(p(PeKTUBHOCTb MOJEIM Ha MPUEMJIEMOM ypoBHe. Jlydiliee pellieHue B
Tabn. 14-1 coorBerctByer CUJAC = 1 u crenenu amantaunu 0,3 (mpubnansn-
TEJIbHO COOTBETCTBYET 5-AHEBHOMY CKOJIb3sllleMYy cpenHemy). HakoHel-To
MoJIyyeHa 3allUTHas OCTAHOBKA, Jalouiasi OLIyTUMO JIYUIlIUEe PE3YJIbTaThl: CO-
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Tabauya 14—4. IDpgexmusnocmes nopmpens 0 OUHAMUHECKOU 3AUUMHOU
ocmarnoeku Ha ocHoge modupuuuposannoeo ICC kak dyHKkuus
napamempoe cosuea CHJIC u koaghpuyuenma ckopocmu adanma-
uuu KOOPD npu ucxoduoii 3awumuoii ocmarnoske Ha yposhe 2,5

cnac K030Q® 0. 10; 0.20 0.30 0.40 0.50 CPET,
0.00 P/IPUB -1.49) -1.56] -2.34 -2.57 -3.01 -2.19|
TIPUB% 34 36, 35 35 35 36
$CIEN -1636 -1517 -1929 -1912 -2003] -1799
0.50 P/IPVB -1.4 -1.42] -1.78 -2.29) -2.42) -1.87
IIPVE% 40 36 35 35 35 36
$CIEN 1619] _ -1478] -1672] -1918] -1876 -1713
1.00 P/IPUB -1.41 -1.5 -1.36] -1.54| -1.85) -1.53]
IIPUE% 42 38| 37 36, 35 38
$CIEN -1621 -1620]  -1407]  -1508]  -1676] -1568]
1.50 P/IIPVB -1.54] -1.41 -1.43 -1.45) -1.48 -1.46]
LIPUE% 43 40 39 38 38 40
$CIET -1794]  -1607]  -1563;]  -1542]  -1540) -1609]
2.00 P/IPUB -1.62] -1.55 -1.39 -1.47] -1.42)
IIPUE% 43 42 41 40 40
$CIEN -1925 -1806 -1593] -1646] -1565 -1707,
2.50 P/IIPVB -1.59) -1.63) -1.56] -1.58 -1.56] -1.58|
TIPUB% 44 43 43 42 42 43
$CIET -1909|  -1924]  -1841 -1824]  -1806 -1861
3.00 P/IEVB —1.55]  -1.571 -1.54] -1.58] -1.58 -1.56|
IIPVE% 44 44 44 41 43 44
$CIEN -1870]  -1880] -1836] -1849] -1872 -1861
CPEQl P/IPVB -1.52| -1.52f -1.63| -1.78§ -1.90) -1.67]
TIPVE% 42 40 39 39 38 40
$CIET -1768]  -1692]  -1692]  -1743] -1763 -1731
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OTHOILEHKE PUCKa/TIPUOBUTA COCTABUIO — 1,36, MPOLICHT MPUOBLIbHBIX Cle-
10k 37% w cpemHMii YObITOK co crenku — $1407.

TECTUPOBAHUE LIEJIEBOA NPUBbLINN

Ha 510i1 0OCcHOBe ynanoch NOMYYUTH JTYYLIYIO U3 TI0KA OOHAPYKEHHBIX CTpaTe-
TUil pa3MeLeHMs] 3alMTHOM OCTAaHOBKY MPU MCXOJHOM MapameTpe 2,5, CIBH-
re CUAC = 1 u koapdunuente ananraimu KOODD = 0,30. B opuruHaib-
HoM TecTe MoauduimpoBaHHoro DCC (Tadn. 14-4) ObUT MCIIONB30BaH OMNTH-
MaJIbHBII (PMKCUPOBAHHBIM YPOBEHbB LieJIeBOM MPUOBLIM, ceifyac Xe Ha ero
MECTO MOCTABJIEH QUHAMUHMEeCKUL AUMUMHbLE NPUKA3 — YPOBEHD 1IEJIEBOIA TIPH-
ObLIM, KOTOPBIiA M3HAYAILHO YCTAHOBJIEH 1JIeKO OT PHIHOYHOI LIEHbI, HO IIPH-
OmikaeTcs K Heii co BpeMeHeM. Miest cocTouT B TOM, YTOObI 00€CTIeUnTh BbI-
XOJ1 U3 «3aCTOMHBIX» CIEJNOK Ha MUKE LIYMOBOIM aKTMBHOCTHU LIEHBI, IIPU 3TOM
He XePTBYsl MPUOBLIBIO MOTEHIMATBHO BBITOIHBIX MO3ULIA B IEPBbIE THU UX
«KU3HU». VICT0J1b30BaHHBI MOX0/, OYEHb HATIOMUHAET METOMKY TTOJyYeHUS
MHAMUYECKOM 3allIMTHON OCTAHOBKM Ha OCHOBE 3KCIOHEHLMATBHOTO CKOJTb-
3SILLUEr0 CPEeAHero. 31ech CKOJb3sILIee CPeHee MHULMATM3UPYETCs] HEOObIu-
HBIM 00pa30M: CKOJIb3SILIEH CyMMeE NPHCBAMBAETCsI 3HAUCHUE PHIHOUHOM LIEHBI
TUTIOC (U151 JUTMHHBIX) WJIM MUHYC (U151 KOPOTKUX ITO3ULIMIA) TPOU3BENCHME CPe/i-
HEro UCTMHHOTO Arara3oHa u napamerpa ptlim. Takum o0pa3oM, CKOJIb3sIee
cpeHee HauMHAeTCsl, KaK U MPY BbIYMCICHUU 3alIUTHOI OoCTaHOBKU. TOYHO
TaKUM Xe 00pa3oM YPOBEHb LICJICBOM MPUObLTM KOPPEKTUPYETCS B KaXKAbIi
MOCJEYIOIMI I€Hb: PACCTOSIHUE MEXIY TeKylIel LeHOW LeaeBoil TpUuobUIU
M TeKyLIel 1IEHOW 3aKPBbITHSI YMHOXAETCSl Ha TapameTp piga. Pesynbrar 3a-
TEM BBIYMTAETCS U3 TEKYLIEH LIeHbl LeeBOoii MpuObUIM, NpubIMKas ee K pbl-
HOYHOI1 11eHe. B oTnune oT 3a1MTHOI OCTAaHOBKM LiejieBast MPUOBUTb MOXET
repeMelarhbest B 000MX HarpaBJIeHUsIX, XOTsl 3TO U MAJIOBEPOSTHO — €CJIU T0-
3UMLIMS OTKPBITA YK€ JOCTATOYHO JOJIT0, TO JIMMUTHBIN MPKUKa3 MPEepBeT caei-
Ky [pU JII0OOM CUJIbHOM 0JIaroNpusiTHOM JBUXXEHUU LIeHbl. Bropoit mapameTp
ptga yNpaBisieT TEPUOAOM CKOJIB3SIIIEro CpeaHero, T.e. CKOPOCTBbIO MpUOIn-
JKEHUS LeJIeBOii PUObLIU K PhIHOYHOIA LieHe. [IpaBuia, B 00LIeM, MIEHTUYHbL
BBILLIETIPUBEICHHOMY TECTY 3alMTHONH OCTAHOBKM Ha MOAM(DUIIMPOBAHHOM
DCC, HO OTHOCATCSI K YPOBHIO LIEJICBOIA IPUOBLITH.

// BHEHXOOVM M3 CLEJIOK, MWCHONL3YS CTAHIaPTHEN EBHXOO € ¥O¥ FAUM THEGE
// OCTaQHOBKaMM ¥ LEJIEBOV IPUBHIIE0

arr exitatr(co)];

if (entryposted > 0) [

// VHULMATM3aLMS M BEXOHH MANS MVHHEA MD3ULMA Ha KaxOHi OeHb
swi (modeltype)
case 1:
limprice = entryprice + ptlim * atr;

stpprice = min { est (lo, 2, cb),
entryprice - mmstp * atr);

23 - 5441




a54 YACTb Il UCCNENOBAHUE BbIXOAOB

epbryprice - pblim * skbT;

=gy —mstp ¥ A5

. nrerror({“Invalid modeltype”) ;

imgE e

ts.exitlonglimit('A' , limprice) ;
ts.exitlongstop( B’ , stpprice) ;

)
else if (entryposted < 0) {
// VHWIMATM3AIMS ¥ BHXOMH [T KOPOTKMX TOBMIII Ha KaXmHil JIeHb
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 = antryprice - ptlim * atr:
stpprice = entryprice + omatg ¢ oatr:
break;

default: nrerror(“Invalid modeltype") ;
)
ts.exitshortlimit('C’, limprice) ;
ts.exitshortstop( D', stpprice) ;
)
else {
// BEXOIH TIOCTIE NHS BXOHa
if (ts.position() > 0) [ // miMHHEE NO3ULMN
switch(modeltype) {
cage 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;
case 4:
tmp = (hi[cb] - stpa * atr) - stpprice;
if(tmp > 0.0) stpprice += stpb * tmp;

limprice = limprice - ptga* (limprice-cls[ch]) ,
break;

)

ts.exitlonglimit (‘¥F/, limprice) ;

ts.exitlongstop('G’, stpprice) ;
if (cb-entrybar >= maxhold) ts.exitlongclose(

)
else if (ts.position() < 0) { // KOpOTKHME MO3MLIMK
switch (modeltype) {
case I:
stpprice = min({stpprice, Highest(hi,2,cb));
break;
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case 2;
stpprice? = min(stpprice, cls[cb]+stpa*atr);
break;

case 3:
tmp = (lolch] + 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.exitshorclimit (I, limpeace);
ts.exitshortstop('J’, stpprice) ;

if (cb-entrybar >= maxhold) ts.exitshortclose( H’);

TIpuBeneHHBIN Bbille (hparMeHT KOIa MOKA3bIBAET pean3alnio JMHAMK-
YECKOro JMMUTHOTO MpHKa3a LIeJeBOM MPUObUTM COBMECTHO C 9KCIIOHEHLIM-
JTbHOM 3alIMTHON OCTAaHOBKOW COTJIACHO TaOj. 14-4.

B tabn. 14-5 npuBenena nHdopmaius 06 3¢hHeKTUBHOCTY TOPTOBIIH TTOPT-
dbenem kak GyHKIMU 3HAYCHUIT MCXOMHOM 11€1€BOM MPUObLIM (ptlim B Koze,
HLIT B Tabnuie) u ko3 duimeHTa cKOpocTu aganTauuu {piga B Koje,
KOD®® B tabnuiie). [TepBblit mapameTp, ynpapisiBLINi paCoNOXEHUEM Lie-
JIEBO TIPUOBUTM OTHOCUTETHHO 1IeHbI BX0a (B €IMHUIIAX CPEAHETO UCTUHHO-
ro AMana3oHa), Nporoxsiics ot 2 1o 6 ¢ warom 0,5. KoadduumeHt ckopoctu
ananTanuu niporonsuicst ot 0,05 mo 04 ¢ marom 0,05. Jlyuniee u3 coueraHuit
nokasaio 3 heKTUBHOCTD, MPEBOCXOASILIYIO PE3yJIbTaT, MOMYYEHHbII MTPU 1C-
MOJIb30BaHUM (PUKCUPOBAHHOM 11€J1€BOI MPUOBLIN (COOTHOIIEHUE PUCKaA,/TIPH -
6butM —1,32, MPOLIEHT MPUOBLILHBIX CAENOK HE uaMeHUACss — 37%, cpeaHuit
YOBITOK co caenku — $1325). Dra Moziesb Takke Oblia He CIIUIIKOM 1yBCTBH-
TeJbHA K U3MEHEHUSIM MapaMeTpoB. Pe3ybTaThl MOKa3bIBAIOT, YTO C LIEJIEBbI-
MU TIPUOBUISIMU CJIEAYeT OBbITh OCTOPOKHBIM: OHU MMEIOT TEHACHIIUIO MPEeX-
NIeBPEMEHHO 3aKPbIBATh CAEIKM C BBICOKUM MOTEHLMaNIoM pudbuin. Kak Bua-
HO 13 Tabn. 14-5, npu Gonee GIM3KOM pa3MEIEHUU LieJeBOi MPUOBUIN Mpo-
LEHT MPUOBLIbHBIX CAETOK Pe3KO Bo3pacTas (Oosblle CAEOK IOCTUrajlo Jiu-
MUTHOTO TIpHMKa3a 1eJIeBOil MPUObUIM U 3aKPBIBATOCh C MaJICHbKOMN MPUObI-
Jb10) . [1pu 3TOM COOTHOLIIEHUE PUCKa/TIPUOBLIN U CPEAHUE MTOKA3ATENN YXyI-
IIAJTUCh, TIOKa3bIBasl, YTO YBEJIMUEHUE MPOIIEHTA BHITOIHBIX CIEIOK HE MOXKET
CKOMIIEHCUPOBATh [MOTEPH MOTEHLMATbHBIX TPUOBLICH, BbI3BAHHBIE CIUIIKOM
OJIM3KMM DPACTIONIOKEHUEM 11eIeBOi nmpuoObU. MHorma aydilie He MMETh HU-
KakoM 11eJeBOil MpUObUIM — TNIPU 3TOM MO KpaiiHeil Mepe Bbl He MPOMyCTUTe
Ba)KHbIE OJIATONPUSITHBIE IBMXEHUS phIHKA. TO Xe CIpaBeIMBO U B OTHOILLIE-
HUU KoabdULMeHTa afanTaluui — yPOBHU LIEJIEBOI MPUObUIN, CIUIIKOM Obl-
CTPO MPUOIMXKABIINECS K PHIHOYHOM LIEHE, TIPEXIEBPEMEHHO 3aKPbIBAIOT XO-
POLIME TO3UIHH.

ki
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Tabauua 14—5. Dghpexmusrocms nopmepens 04 OUHAMUHECKOU 3AUUMHOU
0CMAano8KU KaK QYHKUUs napamempos ucxooHoil yenegoi
npubbLAU U Ko3(guyuenma ckopocmu adanmauuu

wun_ Jkoso®] _ 0.05]  0.0] 0.5 0.20] 0.25] o0.30[ 0.35] 0.0 CPEL,
I ]

200 pmpug|_-2.03] -2.1 -2.31]  -2.42]  -2.4 264 -2.62] -2.72 -2.42
NPUBE% 42 4 50 52 5 5 54 53 50

SCOEN | _-1688| -1738] -1782| -1802] -1756| -1819] -1737] -1734 1757

2.50 P/MPUI -1.76 -2.13 -2.24f  -2.30 -249{ -2.56 -2.61 -2.86 2,34
IPVIE% 39 4 45 48 5. 51 51 51 47

SCOEN | -1560] -1800] -1826] -1817| -1899] -1888] -1837] -1812 1805

300 |pmpus| -1.63] -1.80] -2.13[ -2.21[ -2.36] -2.54] -2.50] -2.58 -2.23
NPUB% 38 39 42 46 48 49 49 50 45

SCOAEN | -1510] _-1604] -1815] -1817] -1882] -1941] -1926] -1829| 1791

350 pmpuel  -1.58] -1.69l -1.87] -2.15] -2.19} -2.38] -25 -2.52] -2.13|
NPUE% 37 38 40 a3 46 47 4 29 44

SCAEN | -1513] -1547] -1724} -1822] -1788] -1887| -1958] -1862] 1763

400 [pmpws| 151 -159] -1.76] -2.07] -2.19] -2.25| -2.47] -2.58 -2.05]
IPUB% 37 38 39 42 44 47 47 48 43

COEN | __-1485] -1502] -1504] -1795] -1845] -1820] -1940] -1963 1744

450 |pmpwe| _-1.36] -1.58] -1.70] -2.07] -2.12] -2.19] _-2.38] -2.51 155
nPUE% 37 37 38 40 43 46, 46 47 42§

SCOEN | -1363] -1484] -1572] -1828] -1817] -1816 -1900] -1945 1716

{

500 ipmPuB  -1.41 -204] -220[ -2.32] -2.52 -1.91
IPUE% 37 12 44 46 46 4

COEN | -1437 -1766] -1856] -1884] 1981 1681

G50 IpmPue|_ 1.37] -1.32] 145 -1.75] -1.99] -2.18] -2.23] -2.49 £1.85
nPUE% 37 37 38 39 42 44 45 46 4

SCOEN | -1419] -1326] 13911 -1505] -1745] -1855] -1839] -1979 1644

600 |pmPus| -1.39] -1.38] -1.38] -1.63] -1.99| -2.07 -2.22] -2.48| 181
nPUE% 37 37 38 39 3] 13 25 45 3]

SCOEN | -1448| -1372] -1350] -1508| -1772] -1776! -1856] -1977 -1632|

CPER__|P/MPVIB[  -1.56| -1.67| -1.84] -2.05] -2.20] -2.33] 2.45] _-2.56 -2.08]
NPUB%] 38 39 41 43 45 47 48| 48 44
COEN | -1491| -1526] -1617] -1738] -1808] -1852] -1875| -1898 1728

TECTUPOBAHUE PACLUMPEHHOIO OrPAHU4YEHUA BPEMEHU
YOEP)XAHMST MO3ULUU

Bo Bcex mpoBeeHHBIX IO 9TOr0 MOMEHTa TecTaX MO3ULKs yAepXKHUBajach Mak-
cumyM 10 gueii. [Tocne aToro Jo6ast MO3ULMSI, He 3aKpbITasi paHee Mo T0CTH-
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Tabauua 14—6. Dpgexmusnocms mopeosau nopmeenem Kax GyHKuus napamem-
P08 UCXOOHOIL Ueaegoll npubbiau u Ko3ghp ao.
npu pacwupenuu aumuma epemeru 0o 30 dueii

WUM_| KO3®®] _ 0.05] _ 0.10] 0.15]  0.20] 0.25]  0.30]  0.35] 0.40] CPER
|
500 |p/mpPus -1.31]  -1.31] -1.57] -1.84] -2.04 -2.20] -2.32] -2.52) -1.89)
nPUBE% 38 37 38 40 4 24 46 46 a1
SCAEN -1380] -1303] _-1486] -1662] -1766) +1856] -1884] -1981 -1665
550 P/MPUE| -1.27 -1.22( 142 -1.75] -1.08] -2.18] -2.23 -2.4! -1.82]
PUB% 38 37 38 39 42 44 45 4 41
SCAEN 1353] -1236] -1872] -1500] -1741| -1856] -183g] -197 1622
6,00 P/NPUB| -1.28] -1.24] -1.36 -1.62 -1.98] -207] -2.22 -2.46 -1.78
NPUE% 36 37 7 39 41 43 45 45 40
SCOEN 1378] _-1274] -1336] -1502] -1767] -1778] +1856] -1977 1608
650 P/MPUB| -1.25 -1.27] -1.31 -1.53 -1.91 -2.03 -2.1 -2.36 -1.73
NPUB% 38| 37 37 39 40 42 44 45 40
$CAEN 13680 -1320} .1307] -1443[ -1712] -1770f -1841[ -1919 -158%
700 P/MPU -1.25] -1.29] -1.33[ -1.40[ -1.77] -2.01] -2.11 -2.30 -1.68
NPUB% 36 37 37 38 40 42 44 45 40
$CAEN -1375]  -1362| -1339] -1346] -1623] -1769] -1790] -1896 -1563
cPEg |pmpusl  -1.27] -1.27 1.40] __1.63] _1.94] 210y _-2.21] _-2.43 -1.78!
nPUBE% E 36) 37 37 39 a1 43] 45 45 40}
SCOEN | -1371] -1200] -1368] -1510] -1722| -1805] -1842] -1850 -1608]

JKEHUH 11eJIeBOW MPUOBLUTN WK 3aIUTHON OCTAHOBKH, 3aKPhIBATACH BHE 3aBH-
CHUMOCTH OT e¢ MPUOBUILHOCTU. B 3TOM Tecte Mbl OyneM MCIOJIb30BaTh aar-
TUBHYIO CUCTEMY, aHAJOTMYHYIO TPEIbIIYLIEMY TECTY, HO C PacIIMpeHHEM
MaKCUMAJTbHOM IUTUTENBHOCTH ceiKu ¢ 10 o 30 aHeii (tadn. 14-6). McxomHblii
YPOBEeHb LIEJIeBOIi MPUOBLUTA OyIeT MepeonTUMU3MPOBAH MTPOTOHKOIA OT 5 10 7
¢ maroM 0,5. Takum xe obpazoM, KoabduuMeHT ananTauuu OyJaeT NepeonTu-
MU3MPOBAH C MOMOILBIO TIPOTOHKHU ero 3HaueHuit ot 0,05 no 0,4 ¢ marom 0,05.
Kon aHanoryeH MCrosib30BaHHOMY B IPEABLIYIIEM TECTE, 3a UCKIIIOYEHUEM
TOIA €ro yacTtu, [e ONpeaesdercd napamerp maxhold.

Hawnyuimii pe3ynbTaT mojiydeH Mpy UCXOMHOM LieJIeBOi MpuobUM 5,5 1
koaddumenre agantaimu 0,1. CperHee COOTHOLIEHUE PUCKa/TIPUOBUIN BO3-
pocio ¢ — 1,32 no — 1,22. TIpoueHT NPpUOBLIBHBIX CAETOK HE U3MEHMIICS, HO
YOBITOK B CpefHeii clefike cocTaBul $1236 mo cpaBHenuto ¢ $1325. B obuiem,
yBEJIMYEHUE TOMYCTUMOTO BPEMEHM yAep>KaHUs IO3ULIMU NIPUBEIO K HEOOb-
LIIOMY TMOBBIIIEHUIO 3((HEKTUBHOCTU TOPTOBOii cUCTEMbI. BoJbIIMHCTBO cae-
JIOK OBUIM 3aKPBITHI 3a/10JITO 10 UCTEYEHUSI TUMUTA BPEMEHHU, CPEIHSIS CaeIKa
mnachk 6— 10 gHei.
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CPABHEHMUE PE3YJIbTATOB HAWJTYHLLEA CTPATErMA BbIXOOA
HA PA3JIMYHbIX PbIHKAX

B 1ab6n. 14-7 npuBoautcst 3dGEeKTUBHOCTD JyULlei CTpaTeriu BbIxozxa (¢ 9KC-
MOHEHLMAIbHOM 3aLUTHON OCTAHOBKOi, TMHAMUYECKOii LieJIeBOii PUOBLIbIO
U pacluMpeHHbIM 10 30 AHei orpaHUYeHUEM BPEMEHU) Ha pa3IM4HbIX PbIHKAX.
IpencrasieHbl pe3yabTaThl KaK B Mpeienax, Tak U BHE IMPEIeNoB BbIOOPKHU.

B o6enx Bei0opKax gaHHBIX pplHOK NYFE ObuT MprObUIeH B IUIMHHOM MO~
3uuuMu. W B mpenenax, U BHe MpeaesioB BBIOOPKH IMONYYEHbl 3HAYUTENbHbBIC
MPUOBUIM Ha PIHKE OTKOPMJIEHHOTO CKOTa — B IpejiesiaX BbIOOPKY [UIst JUTUH-
HBIX X KOPOTKMX MO3ULMIA, BHE BBIOOPKM — TOJIBKO LISl KOPOTKUX mosunuit.
B JUIMHHBIX, U B KOPOTKMX MO3ULMSIX KaK B Mpelenax, Tak U BHE TIPEEIIOB Bbl-
0OpKU ObUT MPUOBLIEH PHIHOK KM BbIX CBUHEN. PhIHKM HEMELIKOI MapKU 1 UEHbI
ObLIM MPUOBLIbHBL B IIpe/ienax BbIOOPKU TOJbKO B JUIMHHBIX MO3ULMSX, BHE
TIpeie/IOB BBIOOPKM 3TH PHIHKK ObUTH YOBITOUHBI. McKiltoueHneM Oblia HeOob-
11asi pUObUTH B KOPOTKMX TMO3MLIMSX HA PHIHKE UeHBI, HEA0CTATOUHAst VISl T10-
KPBITUS yOBITKOB IJIMHHBIX MO3ULIMIL. [ITMHHbIC TO3ULIMU HA PBIHKE Aeca ObLIU
BBICOKOIIPUOBUILHBIMU B TIpejiesiax BbIOOPKU, HO BHE MPEEIoB BEIOOPKYU MPU-
ObLIb ObLTa He3HaUnTeIbHOI. Hanbomee 3¢heKTMBHBIMY ObUTH PHIHKM OTKOPM-
JICHHOTO CKOTA M XXMBBIX CBUHEI, Ha KOTOPBIX ObLIA MOJTyYeHa peajibHast Mpy-
ObUIb AK€ HECMOTPS Ha cilyyaiiHble BXOAbl. B mpenenax BbIOOPKU Ha phIHKE
OTKOPMJIEHHOTO CKOTa [10Jly4eHa rofioBast MpuobLIb 10,9%, a Ha PbIHKE XXUBBIX
cBuHeit 15,5%. BHe mpenenioB BEIOOPKU IpUOBLIH coctaBuia 43,1 u 31,9% co-
OTBETCTBEHHO. Pe3ynbTaThl BHE MpenesioB BHIOOPKU ObLIM BbILLE, HO 3TO MO-
KET OBbITh BbI3BAHO MEHBLIMM OOBEMOM JAHHBIX U MEHBIIUM KOJIMYECTBOM
ClIEJIOK, NIPOBEAEHHbBIX BHE BBIOOPKMU.

3SAKJTIOHEHUE

Bbixompl MEIOT MPUHIMITUATBHOE 3HaUeHUe. 3a CueT yIydIlIeHUs SIeMEHTOB
YIIPABJIEHUSI PUCKOM U LIEJIEBBIX NPUOBUIEN MOXHO YJIY4LIUTh COOTHOLIEHHE
pHCKa/PUOBUIM TOPrOBOil CUCTEMBI M YMEHBIIUTD €€ YObITKU. BripoyeM, mo-
JIyYEHHbIE B BBILIECNPUBEJCHHBIX TECTAX JOCTUXEHUSI HE CTOJb BBICOKH, KakK
MO>XHO ObUIO OXuaaTh. Hanpumep, XoTs Ha IByX Hanbosee MpUObLTbHBIX PbIH-
Kax MpPU MCIOJIb30BaHUM CIIyYallHOTO BXOJa IMOJyyeHa MPUObLIb, TOPrOBIS
noptdeneM B LeJoM ObUla YOBITOUHOM, YTO PACXOAUTCS C HALIUM MPEIbIIy-
KM omnblToM (Katz, McCormick, MapT, anpesib 1998), Koraa npuObLIb IpH CITy-
YaifHbIX Bxojax Oblia mosnyyeHa Ha pbiHKe S&P 500. Torza BbIXOAbI HacTpau-
BAJIMCh T10]1 MCIIOJIb3yEMBIii PBIHOK, a HE MMEJIM OJMHAKOBBIE MAapaMeTphI IS
BCEX PbIHKOB B cocTaBe 1noptdensi. D1a pa3HULIA MOXET 0ObSICHUTb HECOBITa-
JIeHue pe3ybTaToB. B obiieM, mpyu MHAMBUAYAIbHOI HACTPOIKE KOMITIOHEH-
TOB CHCTEMBbI K JAHHOMY PBIHKY MOXHO JJOCTHYb 00Jiee BBICOKHMX Pe3YJIbTaTOB,
HO 32 CYET PUCKA N30BITOYHOM ONTUMU3ALIMU U MOATOHKY IO UCTOPUYECKUE
naHHble. Takxke cieayer OTMETUTb, YTO 3T TECThl MPOBOAUIMCH C BECbMa
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Tabauua 14—7. Cpasnenue pe3yabmamog cucmemvt ¢ OUHAMUHECKOU Ueae8oll
npubblAbIO, 3auumHoll ocmanogkoll Ha ochose ICC u
30-0negHbiM OcpaHu4eHUueM BPEeMeHU, NOAYYEHHbIX HA PA3NUMHBIX

PYIHKAX
PeaybTaThl, NONY4eHHbIE B NpeAenax ebiGOPKI

PbiH | | nPusan
SP -13
Y X 122
us 105 106 -28] -139] -19.0| -3918 34 43
T8 -175 84 -105] .263] -20.8) -6953 26 53
TY -148 108 5] -233] -19.0] -4335 29 55
BP 0 105 -29 -45 -8.8{ -1767 40 42
DM 274 . 92 -123 821 -22.7] -4677 26 46
ISE 125 8| 112 12] .147] -22.3] -6491 20 40
JY 215 .1 121 -156 95] -8.5] -1080 40 57
CD -20 .4 91 -7 72 0.5 101 36 55
ED -367 .3 111 90| e180] -84 -2327 41 39
CL -136 59 -4.4] -662 34] 116 112 -57]  12.5) 1124 36 49
Ho -17#| -339 -8.4| -a749 33] 109 -95] -111] -22.6] <4492 32 46
HU. 30 89| 18] 520 39] 113 84 56 50.2] 3187 47 44
oC -51 -38 -4.3[ -869 32] 104 68| 302 58.0] 5540 52 42
sl -174]  -194] -10.2] -3078 35| 120 -84 -48| -16.3] -2333 35 57

108] -170 -2 -474 43 131 -126] -110] -22.9{ -4828| 30 49
IPA -64 -88 8.8 -1545 38 99 185 -39] 32.0] 3573 56 41
FIC 196 10.9] 2150 a4] 115 -41 194| 43.1| 3394 46 45

-44] -7.3] -1905 36l 110 -115 -56] -14.3] -4010 30 43

256 15.5] _2662[ 46 87 150 23] 31.9| 4463 51 39
PB -28 -7.8] -3104| 33 105 -70| +144| -17.2] -3913 34 55
S -1 -7.3] -3241 30 100 147 36] 31.6] 3384 48 33

-80] -6.2] 1786 35 93 102 -3 23.1] 18681 49 53
|BO. uz_l -4.6] -611 39| 102 -93 63; 8.1 -567 30 53
C -205 -7.4] -1698 36 102 *186 1| -18.7| -3456 31 48

“214] -5.6] -1311 36 94 -98 o] -16.2[ -1976 36 50
lw -18 -9.6 -2920 31 118 =172 46| -12.5| -3244 28 39
| kW -83 -8.0] -1937 37] 1 -121] -105] «20.2] 4452 33 51
| MW 2_7_| -5.4] -1072] 38{ 113 9 -52| -10.9] -1229 45 35
KC -192| -1.8] -541 33] 104 37 22 12.4] 1710 40 35
cC 94 6.4]_-1066] 34] 108 -95 31| +19.8[ -3427 29 37
sB 110 -10. -:nﬁ‘ 37] 110 -59 -46| -12.9] -2040 36 52
JO 51 -1.7]  -263] 41 131 59 -81 -3.7|  -477 40 45
CcT 39 -5.9] -1643] 33| 101 -100] -123] -22.6[ -4781 36 47
LB 514 7 2374] 44l 109 39] -130] -12.5] -1691 38 54

JKECTKUMH TPAH3aKLIOHHBIMU PACXOaMU, B TO BPEMsI KaK, HAlIPUMeD, Ha PhIH-
ke S&P 500 KOMUCCHOHHBIE OTHOCUTEIBHO TUITMYHOW J0JIJIAPOBOI BOAQTHAB-
HOCTH TIOYTH HE3aMETHbI, ¥ POJIb UTPAET TOJIbKO MpOcKajb3biBaHUe. Ha apy-
TMX PbIHKAX VISl MOJYYEHUsI COOTBETCTBYIOLIEH H0JIAPOBOii BOAATMABHOCTH
TIPUXOIUTCS] TOPrOBaTh GOJBLIAM KOJMYECTBOM KOHTPAKTOB, UTO JAEJIAeT KO-
MUCCUOHHbIE BaXHbIM (hakTOpOM pacxona. B mpembimyinux uccieqoBaHUsIX
pacxofibl Ha CAeJIKM UTHOPUPOBAIMCH WM 33laBaTMCh MUHUMAIBHBIMU, MO-
CKOJIBKY TaKOB ObUI McCIIeyeMblii pbIHOK S&P 500, YTo TakxXe MOIJIO MOBJIM-
SITh HA PAa3HUILLY B pe3yJbTarax.
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[Mpu cpaBHEHUM CTaHAAPTHOI CTpaTerMy BBIXOAA, MCIOJIb30BAHHOM MpU
M3Y4EHNU MOJIENEN BXozia (CpeqHMii yOBITOK cocTaBsi $2243 co cienku, craH-
naptHoe oTkioHeHve $304), ¢ ydmreit u3 paspabGoOTaHHBIX CTPATETUii BBIXOIA
(yowIToK co cuenku $1236, T.e. Ha 44% HuXe), HEJb3s HE OTMETHTH YIydlile-
HUSI, TIPY TOM YTO MHOTHe 13 Haubosee 3¢ HEKTUBHBIX (IyCTh U HEMPUOBLUTb-
HBIX) MOJieJIeil BXo/ia, HECOMHEHHO, TPUHECTN Obl MPUOBLIb TPY COYETAHUH C
HawIyydllleld CTpaTerveid BbIXoma.

YTO Mbl Y3HANN?

*  Bbixompl MelOT BaXXHOE 3HaYeHWe IS 001el 3(hheKTUBHOCTH.
[onbITKY yiTy4IlleHHUsT BBIXOIOB B 3TOM TJIaBe 00eCTIeUIn CHIUXe-
HUe CPeIHNX YOBITKOB B crenke Gonee yeM Ha $1000 mo cpaBHe-
HUIO CO CTAaHIAPTHBIM BBIXOIOM, MCIIOJIb30BAHHBIM MIPU UCCIIENO0-
BaHUU BXOAOB.

Kak 1 B ciydae ¢ BxofaM1, TTOMCK XOPOIIEro BbIXoaa Moao0eH mo-
HCKY KPOIIIEYHOTO OCTPOBKa He3(P(HEeKTUBHOCTH B Mope 3P dek-
TUBHOTO PbIHKA. XOTsI TAKKE OCTPOBA €CTh, HAUTHU X HEMPOCTO.

FMABA 15

—

CouyeTaHume BbIXOOOB
C UCKYCCTBEHHbIM UHTEeJUJIeKTOM

B a70ii rmaBe OyzeT nccaenoBaThCs MOTUGHUIIMPOBAHHAST CTPATETMs CTaHAApT-
Horo Bbeixona (MCCB) B couetaHuHM ¢ 3JIeMEHTaMU, OCHOBAHHBIMU Ha HEWPOH-
HBIX CETSIX M TeHETMYECKUX alropuT™Max. B D1 11 Wi TeHepallMy CUTHAJTIOB
BX0J1a ObUTH pa3paboTaHbl CUCTEMbI TPOTHO3UPOBAHNUSI HA OCHOBE HEPOHHBIX
cereil. OIMH U3 ITUX HEUPOHHBIX MHAMKATOPOB (CETh Ha 00paIlleHHOM BO Bpe-
MeHu MemieHHoM %K) TibITancst mpencKa3biBaTh MOMOXKEHWE 3aBTpalTHen
LIEHbI OTHOCHTEJIBHO J1aMa30Ha IleH Ha CJIeIyIOLIMe HECKOJIbKO THEi. DTy ceTh
MOXHO MCIOJIb30BaTh COBMECTHO CO CTPATErueit BbIXO/Ia; €C/U B JUIMHHOIA 10-
3ULIMM CEThb YKa3bIBAET, YTO PIHOK OJTM30K K MAKCUMYMY CJIEIYIOIINX HECKOMb-
KMX THEH, TO MIMEET CMBICJ BBIMTU U3 MO3ULMHU, NTOKA PHIHOK HE Havall ajaTh.
Ecnu B KOPOTKO# MO3UILIMK CETh MOKA3bIBAET, YTO LIEHBI OyIyT pacTu, TO TaK-
Ke clelyeT BbIXOOUTb M3 TO3ULIMHU, HE JOXHUIAsCh YOBITKOB MPU peabHOM
IBVKEHUU PBIHKA.

IMepBblii TecT U3 MPUBEASHHBIX HUXE MCCIIEIyeT MOBeAeHUEe HEHPOHHOMI
CeTH, MPOrHO3UpYIoLIEell 0OpallleHHbI! Bo BpeMeHU MemwieHHblii %K B coueta-
HUM ¢ MOAMGbULIMPOBaHHOI cTpaTterueit Beixona. HeilpoHHas cetb, reHepupy-
1o111ast COOCTBEHHBIU CUCHAAbHbLI 6b1X00, HE MOXET ObITh TPUMEHEHA OTACIBHO
OT JPYTHX CTPaTerii BbIXOIA, MOCKONBKY OHAa HE BCErna OyleT MOAaBaTh CUT-
HaJl Ha 3aKpbITUe no3uiuu. CeTb co3aHa [1s TeHepalluy CUTHAJIOB BXOZIa, T.€.
OHa IOJIAaeT CUTHAJ, KOT/Ia €CTh BEPOSITHOCTB, YTO PHIHOK MOBEIET cebsl omperie-
JIEHHBIM 00pa3oM. [1pu 3TOM OTCYTCTBME CHMTHAIa HE O3HAYAET, YTO Ha PbIHKE
HE MOXET MPOU301TH Yero-To BaxkHOro. Korna Mbl 3aHMMaeM MO3MLIMIO Ha PbIH-
Ke, TO B KaKOI-TO MOMEHT U3 Hee MPUIETCs BBIXOIUTD, IPUYEM BBIXOJ HEJb3S
OTJIOKUTb IO TOTO BPEMEHU, KOTa OyleT MpefcKa3aHo 3HauuMoe coobiTue. B
atoM ciyyae MCCB rapaHTtupyer, uto jitobasi cienka Oyner MMeTh 3alUTHYIO
OCTAHOBKY YIPABJIEHHUS KalUTaJIOM M OrpaHUYEHME BPEMEHH, 00eceunBalo-
e Bbixo. HeiipoHHast ceTb MOXeT 00ecreunTh YIydllieH e JaHHOI cTpare-
WM, MHOTA [TPeIcKa3blBasi pa3BOPOT PhIHKA MPOTUB 3aHATOM no3uuuu. Takum
00pa3oM, 4acTb yOBITOUHBIX CIEJIOK MOXET MPEBPATUTHCSI B TPUOBLIbHBIE.

Bropoii Habop TecToB (Wil JUIMHHBIX M KOPOTKUX MO3ULIMIT) UCTIONB3YeT
TeHETUYECKUIi aITOPUTM JUTSI pa3pabOTKU MPaBUJI FeHEPaLMM CUTHAJA BbIXO-
na. IpaBuia UCTIONB3YIOTCS MOAOOHO HEMPOHHOM CETH, T.€. CO3AA0T AOMON-




362 f\'N 4acTb Il uccnepoBaHKE BbixoAOB

uutensHble K MCCB curHaibl BbIXoa B MOMEHTBI, KOTIa BEPOSITEH Pa3BOPOT
poitka. [a6aoHBI IPaBUI U METOMOJIOTHSI TeHEPALIMM MAEHTUYHBI UCTIOIb30-
BaHHbBIM JUISl TEHEPALIMK BXOAOB B 1. 12. DTU NOMOIHUTEIbHBIE BBIXOMIbI, KaK
MOXHO HAIEesAThCs, yaydmar 3¢GeKTUBHOCTh CUCTEMBI 3a CYET BbIXOIA C MPHU-
ObUIBIO U3 HEKOTOPBIX MOTEHIMAIBHO YOBITOUHBIX CHEJOK M OrpaHUYCHUS
YOBITKOB B IPYTUX CEJIKAX.

C noMouibio BBIIIEONMCAHHBIX METOIOB MOTYT OBITh Pa3paboTaHbl Oosee
CJIOKHBIE BBIXOIbI, HE PACCMOTPEHHbBIE B JaHHOM IiaBe. Hanpumep, HeilpoH-
HYIO CE€Tb MOXHO MCII0JIb30BaTh /ISl TeHEpallMy HE TOJIbKO COOCTBEHHO BBIXO-
JIOB, HO W JUISl OIpele/IeHUs] YPOBHEW 3aIUTHBIX JMMUTHBIX OCTAHOBOK. Jlyist
9TOT0 XK€ MOXHO MPUMEHUTb F€HETUYECKUE AITOPUTMBbI.

HeiipoHHble ceTr XOpolio ce0si 3apeKOMEHIOBAIM KaK IIPOTHOCTUIECKU I
MHCTPYMEHT JUIsl TIOJTy4eHUs] CUTHAJIOB BXona. B mpenenax BIOOPKM MPUObLIL
OblIa HEBEPOSITHOI, BHE IMPEEIOB BBIOOPKYM — rOpas3/io Bbillle MPUObLIN CIIy-
YailHBIX BXOIOB (XOTs TOProBisi mopTdeneM B 1ieJ0M Obula yobITouHOI). Ta-
KUM 00pa3oM, ObUIa IMPOJEMOHCTPUPOBAHA peaibHasl MPOTHOCTUYECKAsT LIEH-
HOCTb. Mcnonb3oBaHMe MOAOOHBIX MPOTHO30B [UIs1 TOTO, YTOOBI 3aKPhIBATH M0~
3ULIMK 10 Pa3BOPOTA PbIHKA, MOJDKHO MOBBICUTH 3(G(HEKTUBHOCTH TOPrOBIH,
Jaxe eciu 3TO KOCHETCsl BeChbMa HeOOJIbIIOro KOoaM4yecTsa cienok. To xe ca-
MOE OTHOCHTCSI M K TIpaBUJIaM, TOJy4eHHbIM FeHETHYECKUMU MeToiamu. [1pu
9TOM HE CJIEAYeT OXHMAAaTh YyAecHOro pocta 3(hGbeKTUBHOCTH, MOCKOIbKY B
JO0OM Cilydae cucreMa OylIer reHeprMpoBaTh HEMHOIO TOTOJHUTEIbHBIX CHUT-
HaJIOB BbIXONa, KOTOpbIE OYIyT BIUSITb HA CUMTAHHbIC CAEJIKHU, BO3MOXHO, B
OJIOKUTEIbHYIO CTOpPOHY. TakuM 00pa3oM, oOlilee yiydileHue OyueT HeBe-
uko. TTocKonbKy A71si HUXKENPUBEIEHHbIX TECTOB MpaBuiia pa3padaTbIBAIOTCS
3aHOBO, TO, BO3MOXHO, OylIer oOHapyxeHO 0oJiblie ciydaeB 3¢GdEKTUBHOTO
MPUMEHEHMsI CUTHAJIOB BBIXOZA, YeM ObLIO OOHAPYXEHO [UIsi CUTHAIOB BXOMA.

METOA0J10rns1 TECTUPOBAHUA HEAPOHHOIO KOMIMOHEHTA
CTPATEIN'MA BbIXOA4OB

Mpb1 ucnonb3yeM HauOOJBILYIO U3 JIBYX JIYUIIMX HEHPOHHBIX ceTeil, oOydyeH-
HBIX MPOTHO3MPOBAHKIO OOpalieHHOro Bo BpemeHn MemteHHoro %K. Tlpen-
BapuTeibHasi 06paboTKa M JIOTWKA TIPUHSTHS PELIeHUA WIEHTUIHbBI MCIIOJb-
30BaHHbIM B . 11, Mcrionb3yercst cethb 18-14-4-1 (18 HElipOHOB B IIepBOM CJioe,
14 B mepBOM MPOMEXYTOYHOM, 4 BO BTOPOM IPOMEXKYTOUHOM M | Ha BBIXOIE).
IMapamnenbHo ucnoibdyercs MCCB. B pomnosiHeHMe K yCIOBHUSIM BBIXOIOB
MCCB BBOIUTCSI YCJIOBKE: €CJIM TIPOTHO3MPYEMOE 3HAYEHKE OOPAILIEHHOTO BO
BpeMeHu MemieHHoro %K Bblllie HEKOETO 1Mopora, T.e. MOJO0XeHNe PhIHKA OT-
HOCHTEJIHO 1IGHOBOT'O Marna3oHa Gimxkaiiiero Oyaymiero BbICOKO, TO CUCTe-
Ma BBIXOAUT U3 [UIMHHOM mo3uiuu. [1ogoOHbIM e 00pa3oM, eciii MPOrHO3
[MOKA3bIBAET, UTO PHIHOYHASI LI€HA HAXOAMTCS] BOJM3M HUXKHEW PaHMIIbI JUa-
rasoHa LieH OJivkaifiiero Oyayllero, To CUCTeMa BBIXOIUT U3 JIt0OOIl KOpOT-
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KOH no3uuiuu. Beixompl, 3amyckaeMble CUTHaJIaMU HEMPOHHOM CeTH, IPOU3BO-
JIATCA 10 LEHE 3aKPbITUA COOTBETCTBYIOLIETO JHA.

static void Model (flcet *parms, float *dt, float *gm, float *ni,
float 10, float *cis, float * vo1, float *on, float + dlrv, int mp,
TROSIM sts, float *earls) (

// BHNONHSIET CIydaiHHe BXOMH C MOIVOMIMPOBAHHBM CTAHAADTHEM BHXOMOM,
// ynydlleHHBM C IIOMOWBK ''CUIHAJIBHOI'O BEIXOHA", OCHOBAHHOI'O

//Ha HeAponpenckasaTtesye misi obpaTHOro MemieHHoOro %K.

// File = x21mod0l.c

// parms - Habop .MAXPRM] mnapaMeTpoB

// dt - HabGop .nb] nar B ¢opmare TTMMIT

// opn - Habop .nb] LeH OTKPHTWMS

s/ hi - Habop .nb] MaKCHMANBHEX LeH

// lo - Habop .nb] MMHMMATBHEX LeH

/) cls « ua6op [L..nb] LeH 3akphTHs

/7 vol - nabop .nb] sHaueHmit obbeMa

// oi - uabop .nb] 3Ha4YeHMI OTKPHTOI'O MHTepeca

// dlrv - mHabop 1. .nb] cpemHMX HOJIAPOBOM BOMATHIILHOCTH
/; nb — KOIMYECTE> nHeli B HA6OpE NAHHHX

/) ts - CCHUIK& Ha KJIacC TOPTOBOTO CHMYJIATOpA

// eqcls - Habop [1. .nb] ypoBHel KammTasa [0 LieHaM 3aKpHTUA

// obBsBISeM JIOKaJIbHHE IepeMeHHbe

static int rc, cb, ncontracts, maxhold, signal, ranseed;
static float mmstp, ptlim, limprice, stpprice, entryprice;
static int entryposted, entrybar;

static float exitatr [MAXBAR+1] , prd [MAXBAR+1] , rnum, thresh;
static long iseed;

// KomupyeM NapaMeTps B JOKAIBHHE [eDEMEHHHE ATA yAOBHOTO OBpameHys:

thresh = parms [1] ; // TODPOT BHXOIHEX 3HAYEHN/I HEJPOHHO! CeTy
ranseed = parms[2]; // VCHONB3YeTCSH VIS MHULMAIM3ALFA CIIyHaiHoM
// TmOCnenoBaTenbHOCTH
maxhold = 10; // TepVon MAKCHMANLHOTO YIEDXAHUS O3V
ptlim =4.5; // LeneBas NMpuOHIL B EIVHMIAX CPEIHETO MCTUHHOTO
// nmuanasona
muakp = J.b; // BamMTHasi OCTAaHOBKA B ©IMHMIAX CPEIHEerO MCTMHHOIO

£/ reanasodsa

// BHIIONHSIEM BHUMCIIEHVS [IO BCEMy OBbEMy HAHHHX

AvgTrueRangeS (exitatr,hi,lo,cls,50,nb); // CpemHuit MCTUHHE
// IyanasoH IS BHXONA
NeuralForecast (prd, cls, nb); // TIPOTrHO3H

// 3amycKaeM TEHEepATOp CIyHAHEX <VCen

// ... WCIHOJb3yeM Da3jMyHbe CJlydaiHee [0CIefoBaTeIbHOCTY IJIsi KaxIoro PuHEA
// ... ts.model(] Bo3BpamaeT MHOEKC peHHKa (SP=1, YX=2, ...]

iseed = -(ranseed + 10 * ts.model()};

rnum = ran2(&iseed);

// mpoxomuMm 4depes OHM, HYTOOH CMOOENIMPOBATE PeaibHYyl TOPTOBII0

for(cb = 1; cb <= nb; cb++) (

//He OTKpHBaeM NOSMLMA 0O Hayana Iepyuofa BHOODPKM
// ... TO ®e caMoe, uTO ycTaHOBXa MaxBarsBack B Tradwglabtion
if(dt[cb] < IS_DATE) ( eqcls{cb] = 0.0; continue; ]

// BHIOJHSIEM OXMIALIME INPUKA3H ¥ CUMTAEM KyMyJISITUBHEM KarMTai
rc = ts.update(opn([cb] , hi[cb] , lo[cb] , cls [cb] , cb) ;
if (rc != 0] nrerror(”Trade buffer overflow");
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eqgcls[cb] = ts.cur

equity (EQ_CLCSETCTAL) ;

// CuMTaeM KONMYECTBO KOHTDAKTOB VIS TIO3MIIV

// ... MH XOTMM TOPTOBATEH SKBMBAJIEHTOM MOJIAPOBOM BOMATHIBHOCTHA
// ... 2 HOBHX KOHTpPakTOB Ha S&P-500 ot 12/31/98

ncontracts = RoundToInteger (5673 .0 / dlrvich]};

if (ncontracts < 1) ncontracts = 1;

// w3beraeM yCTaHaBTMBATH TPUKASH Ha JEV C OTPAHVYEHHON TOPTOBTE
if(hi[cb+1l] == lol[cb+l]) continue;

// reHepupyeMm "CTaHuapTHHE' CIyYaiHHE CHUTHAIE BXONa

signal = 0;

murm = ran2 (&iseed) ;

if (rnum < 0.025) signal = -1; // cryuaiisHii KOPOTKMI BXOJ
else if(rnum > 0.975) signal = 1; // CoyuaHuM IUMHHEG BXOI

// BXOmMM B CIHENKM MO LIEHE OTKDPHTHS

entryposted = 0;

if (ts.position() 0 && signal
ts.buyopen( 1’ , ncontracts) ;
entryposted = -1;
entryprice = opnl[cb+1l];

1L

entrybar = cb + 1;
else if (ts.position() »>= 0 && signal == -1} [
ts.sellopen('2' , ncontracts) ;

entryposted = -1;
entryprice = opn[cb+1];
entrybar = cb + 1;

}

// BHXOMMM M3 CHETOK, WCTONB3YS MOIVOVIMDOBAHHHI CTAHIADTHHI BEHXOL
// BMecTe C HeWpOCETEeBEM BHIXOIOM'
if (entryposted > 0) [
// MEVIMaNMBalys ¥ BHXONH ISl IUIMHHEX TIOSMLM B JeHb BXONa
lixnmprice = entryprice + ptlim * exitatr([cb];
stpprice = entryprice - mmstp * exitatr[cb];
ts.exitlonglimit (“&’, limprice) ;
ts.exitlongstop( 'B’, stpprice) ;
if (prd[cb) > thresh) ts.exitlongclose('C’) ;
!
é1se if (entryposted < 0) [
// VMHMIManM3auust ¥ BEXOMIB MJIsi KOPOTKMX IO3MLMIA B IOeHb BXoHa
limprice = entryprice - ptlim * exitatricb];
stpprice = entryprice + mmstp * exitatr[cb];
ts.exitshortlimit ("D’ , limprice) ;
ts.exitshortstop('E’, stpprice);
if (prd{cb] < 100.0-thresh) ts.exitshorcclose( F' ) ;
)

else {
// BHIXOIE TIOCJIE IHSA BXOLA
if (ts.position() > 0) { // [ivHHE MO3MLIM

exitlonglimit (*G’, limprice) ;
exitlongstop({ 'H', stpprice) ;
if (cb-entrybar >= maxhold \\

prd[cb] > thresh) ts.exitlongclose(' I') ;

]
else if (ts.posi // KOpOTKME TO3ULN
ts.exitshortlimi , limprice);
ts.exitaborcslap['R', skpprice];
if (cb-entrybar maxhold ||
prdlcb] < 100.0-thresh) ts.exitshortclose('L') ;
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|
} // obpabaTeBaeM crefyomuii IeHbL

BoimenprBeneHHbI GparMeHT Koma ONKMCHIBAET JIOTUKY CTPAaTEeTUH BBIXO-
noB. [TapameTtpsl ptlim v mmstp umeroT 3HadeHust 4,5 u 1,5 cooTBeTCTBEHHO,
MOCKOJIbKY 3TH 3HA4YeHUsI OaBajiu Jydiiylo 3¢hdEKTUBHOCTD MPU TOPrOBJie MOPT-
denem (cM. Tabn. 14-1 B 1. 14). [TapameTp thresh, T.e. 3HaueHUe ropora JJist
BBIXOJIOB Ha OCHOBE HEWPOHHOTO IPOTHO3a, IMojABepraeTcss ontuMusanuu. Jlo-
rYKa JOTTOJTHATELHOTO BBIXOIA BUIHA B OJIOKe «if>, T1e CpaBHUBAIOTCS TTOPOT
¥ TIPOTHO3, BBIIaHHBIN ceTbio. Eciu ycioBHe BBIMOMHSETCS, TO IO 1IeHe 3aKpPhi-
TSI THSI OTIAETCsI TPUKa3 Ha BBIXOM U3 cieKu. [1apamerp thresh mporoHsietcst
ot 50 mo 80 ¢ mrarom 2.

PE3YJIbTATbl TECTUPOBAHUS HEMPOHHOIO BbIXOAA

PesynbTaTbl 62a30BOI CUCTEMBI

B ta6n. 15-1 npuseneHs! pesynbrathl paboTsi MCCB. Tlopor ObLT ycTaHOBJIEH
JIOCTATOYHO BBICOKO, YTOOBI CETh HE TeHepUpoBala HUKAKUX BBIXONOB. DTa
TabIMIa WAECHTUYHA TaOa. 14-1 TIpU ONTUMANIBHBIX 3HAYEHUSIX (DUKCUPOBAH-
HOIi 3aLIUTHON OCTAaHOBKHU U LieJieBoii nmpuobuti. B Tabmuue: BbIb — 4acTb 00-
pasiia naHHbIX (B — B nipenenax, BHE — BHe TipenefioB BbIOOpKN); [TPUBAN —
obuiast MpubbUTb JUIMHHBIX CAENOK, B Thicsiuax nosutapos; ITPUBKP — o6uuast
MPUOBLTL KOPOTKMX CHETOK, B Thicsiuax nojuiapoB; D.[IPUB — dbaxrop mnpu-
obun; JJOX% — mpuObLUIb B MPOLEHTaX TONOBbIX; P/TIPHB — roa0BOe COOT-
HOILleHWe pUCKa,/Tpubbin; BEP — accolMMpoBaHHAasi BEPOSITHOCTb CTAaTUCTH-
yecKkoii 1ocTtoBepHOCTU; CAEA — YUCIO CAEJIOK Ha BCEX PBIHKAX B COCTAaBE
noprenst; [TIPHB% — nipoueHT MpuObUTbHBIX cnenok; SCAEJ/I — cpemHsist TIpu-
ObUIL/YOBITOK CO crienku; AHM — cpenHsisl ATUTENTbHOCTb CIENKU B THSIX.

Mexny 3(pGeKTUBHOCTBIO CUCTEMBI B MpelesaX U BHE MPENeNoB BbIOOPKU
CYIIIECTBYET OUEBMAHAS B3aUMOCBsI3b. CpelHsis CHelKa TpuHechTa YObITOK
$1581 B mpenenax u $1580 BHe MpenenoB BBIGOPKH; MPOLEHT MPUOBUIBHBIX
CIeNoK Ha 06enx BBhIGOpKax cocTaBiil 39%. COOTHOIIEHUsI PUCK/TIPHOBLUIH CO-
craBu — 146 B mpenenax 1 —145 BHe MpeenoB BEIOOPKH.

PesynbTathl TOProenu noptdenem ¢ HEMPOHHbIM BbIXOAOM

Tabn. 15-2 npencrasisieT co00il cTaHIAPTHYIO TaOJIMILy PE3yJbTaTOB ONTUMU-
3auMu. B Hell mpuBeneHBI pe3yabTaTbl TOProBau MopTdesneM (UHAHCOBBIX
WHCTPYMEHTOB [UTSI BCeX 3HAUCHMI TMOpOra, a TakXe DPe3yJNbTaThl PEeIIeHUs,
KOTOpOe ObUIO ONTUMATbHBIM B Tpe/esiaX BbIOOPKU, MOJTyYE€HHbIE HAa JaHHBIX
BHE BBIOOPKH.
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B npeznenax BHIOOPKM ObUIO TOJYYEHO YIyUIIEeHUE OOLINX Pe3yIbTaToB 3a
CuYeT NPUMEHEHHUsI JOTMOTHUTETBHOTO HEePOHHOTO BbixoAa. CpeaHsisi MpUObLTb
B C/IeJIKE JOCTATOYHO MEIEHHO U3MEHSUIACH MIPU U3MEHEHUSIX 3HAUYCHUSI TI0-
pora. Haunydiiee 3HaueHre Mopora COCTaBUIIO 54, cpeHsis caeska Mmpu 3TOM
MIPUHOCHIIA YOBITOK B $832. I1pOLIeHT IPUOBUIBHBIX CLIEJIOK COCTABUII 419%, TO-
JIOBOE COOTHOIIeHUe pucka/mpuodsuin -0,87. Takum oOpa3oM, BHeApeHUE
HEWPOHHOTO BBIXOJa 3HAYMTEIBHO MOBBICHIO 3P HEKTUBHOCTH TOPTOBIH IO
CpPaBHEHMUIO C pe3yJibTaTaMu, MPUBEICHHBIMU B Tab1. 15-1. BHe npenenoB BbI-
OOpKH, BIIpoUYeM, yaydllieHUst He Habonaiock: 3(hEKTUBHOCTL He 0c000 OT-
Jnyanach ot pabotsl 6a3zoBoit MCCB. Korna uccnenosaiack pabota HEpoH-
HBIX CeTel JUTsl TeHepaly BXOIOB, 3(GEKTUBHOCTD IPU Mepexo/ie Ha JTaHHbIE
BHE IpeaesioB BBIOOPKM Majana BeCbMa Pe3KO — BUAMMO, HEUTO MOJZOOHOE
MPOU3OILIO W B 3TOM TECTe, TIe B KAUECTBE JIEMEHTA CTPATETHH BBIXOIOB MC-
MOJIb30BAIACh Ta K€ HEWPOHHAs CeTb.

Pe3y11bTaTbl TecTupoBaHus HeﬁpOHHbIX BbIXOA40B
Ha Pa3J/INYHbIX PbIHKAX

B Ta6u. 15-3 mpuBoOIsTCS pe3yabTaThl TOPTOBIU C UCIIOIb30BAaHUEM ONTUMATb-
Hoit MCCB 1 I0TTOJTHUTENTLHOTO HEMPOHHOTO CUTHAJIA BBIXOIA Ha PAa3TUIHBIX
pbIHKax. BbUIO MCITONb30BaHO ONTUMAaTbHOE 3HaYeHUe Topora (54) cormacHo
Tabm. 15-2.

3HayuTeIbHas NPUObLIb KaK B Mpefesiax, Tak U BHE IPeaesioB BHIOOPKU
OblTa TIOJTyYeHa TOJILKO Ha PbIHKE KMBBIX CBUHEW. Psin ppIHKOB (Hampumep,
HeMelLlKasl MapKa M MeHa) MoKa3all 3HaYMTeNbHYIO IPUObUTb B TIPEesiaxX Bbl-
OOpKHU, HO ObUIM YOBITOUHBI BHE €€ IpenesioB. B JUIMHHBIX MO3ULIMSIX PBIHKU
NYFE 1 HeaTUIMpoBaHHOTO OeH3MHAa ObUTH NMPUOBLIBHBI KaK B Mpenesax, Tak
Y BHE TIPEIESIOB BHIOOPKU — 3TO MOXKHO OOBSCHUTH M CTATUCTUYECKUM apTe-
daxToM, IMOCKOJIBKY B Mpeaesiax BBIOOPKH B INTMHHBIX TIO3UIIMSIX MHOTHE PBIH-
KU TPUHOCWIIA TIPUOBLTD.

Tabauua 15—1. Ippexmusnocms 6azoeoii MCCB, npednasnavennoit ons
UCNOAB30BAHUS 6 COYEMAHUU C HeUPOHHOL Cembi0, NPOCHO3UPYIO-
weli cueHanvl gvlxooa

BWE | NPMGAN | DPMEMP | ®NPWS | Noxk | ROPR6 | BEP | caen NPUE% | SCAEN NHK
. 4073 0.83 -10.3] -1.46] 1.0000] 3826 39] 1581 8
-1632] 0.8 21,6 145 | 0.0985] 1649 39]  .1580 3
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Tabauya 15—2. Ippexmusnocmv mopeosau nopmepenem npu covemanuu MCCB
U HelIPOHHO20 CUCHANA 8bIX00a 0451 PA3AUMHBIX 3HAYEHUll napa-
mempa nopoza

Bbl5__] NOPOI| MPUBA | MPUBKP | ®.NPUB | mox% | P/MPUB |  BEP COEN_ | nPus%] sCAEN | aHu |
B 50] -1881 -4185] o0.73 -10.3| -2.22] 1.0000) 4282 37] -1416 3
B 52 -901] -3130] _0.86 -104 | -1.12] 0.9998] 4030 40! 1000

B 54 -439]  -2855]  0.89 -10.0 0.87] 0.9966] 3956 41 -832 []
B 56 -482 -3073 0.89 -10.3 0.91] 0.9977 3918 41 -907

B 58 -600 -30_40i 0.89 -10.3] -0.91| 0.9978] 3886 41 -936 1
B 60 -854]  -3131 0.88 -10.4} i@__o& 3864 41| -1031 T
B 62| -1204 -sﬁ 0.87 -10.3) 0.9998] 3854 401 -1212

B 64| -1533] -3466] 0.86 -10.4] 0.9999]| 3847 40 _-1299

B 66 -1729] -3865 o0.85 -104 1.0000| 3837 40| -1405 7
B 68| -1915] «3882] 0.84 -10.3 1.0000] 3832 39] -1513 [
B 70 -1959] _ -3955 0.84 <10.3] 1.0000| 3830 39] -1544 &
B 72[ -1968] -3004| 0.84 -10.3 1.0000] 3829 39 -1556 L]
B 74| -1976] -4010] 0.84 -10.3 1.0000] 3828 39 -1563 [
B 78] -1976] -3986] 0.84 -10.3 1.0000[ 3827 39[  -1557] []
B 78 -1976 -4011 0.84 -10.3 1.0000 3827 39 -1564 [
B 80| -1976| -4047] _o0.83 103 1.0000] 3826 39| -1574 8
BHE 54 -1201] -1432]  0.81 223] -1.68] 0.9907] 1710 39] -1502] 6

METOA0J10r’Me TECTUPOBAHUSA NrEHETUMECKOIO
KOMMNOHEHTA BbIXOO0B

TTockoJbKY MpaKTUYECKU OYEBUIHA HEOOXOIMMOCTb OTAEIbHBIX HA0OPOB Mpa-
BWJI JUTSI JUTMHHBIX M KOPOTKUX ITO3UILIMIA, MBI IIPOBEJIU JiBa TecTa. B mepBoM Tec-
T€ CUCTEMa T€HEPUPYET CaydyailHbIe BXOABI B [JUIMHHBIC MO3ULIMMU (CUTHAIIBI K
OTKPBITUIO KOPOTKUX MO3ULIMI UTHOPUPYIOTCS), a TSI BBIXOIOB IMPUMEHSIETCS
MCCB, a Takxe OTIe/bHbIE NTPaBUia, KOTOPbIE pa3padaThiBalOTCSI TeHETUYEC-
KHMM aAaropuT™oM. Bo BTOpOM TecTe Bce BXO/bl B JUIMHHbIE MO3ULIMM UTHOPH-
pYIOTCSI, OTKPBIBAIOTCSI TOJIbKO KOPOTKME MO3uImu. [lenaeTcs momnsiTka pas-
paboTaTh mpaBuiIa, Xopollo paboTamoluue B KauecTBe aononHeHus K MCCB
IUTST KOPOTKUX CAEAOK.

static +DidModel (fioal *parms, float *dt, float *zpm, float *ii,
float *1s, float *als, Elear *wol, Floa: *oi. Flmar =dlrv, int nb,
TRDSIM dAreg, floatb *eqels)

// BurmonHseT CryYajHHe BXOMAH C MOAUQUIIMDOBAHHEN

HAAPTHBIM  BbIXO/HH

q

// M C OONONHUTENEHEM TeHeTUHEeCKM DAa3BUTHM "CUIT LHEM BEIXOIOM”
// File = x21mod01.c

// parms - ma6op [1..MAXPRM] mnap. TpOB

// at - maGop [l..nb] mar = dopmare ITMMIL

// opn - mabop [1..nb] uen oTKpHTMA

//hi Habop f[l.. MaKCHMMaTbHBX LIeH




WCCNEAOBAHVE BbIXOLOB

W 4AacTb |

// lo - Habop {[l..nb] MMHMMATBHBIX LEH

// cls - mabop [l..nb] meH 3aKpHTHS

// vol Habop 3HadeHmt obbema

// ol — Habop 3HAYEHM OTKDPHTOLO MHTEpeca

// dlrv - Habop [l..nb} cpenHMX NOJJIAPOBOMA BOJIATUIBHOCTH
// nb - KONMM4ecTBO [Helt B Habope [NaHHBX

// ts — CCHUJIKA& Ha KJacC TOPTOBOTO CUMYJSTOpP&

// eqcls — mabop [1..nb] ypoBHel karmmTana 0 LeHaM 3aKpHTUs

// OBBSIBIISIEM JIOKAJbHHE I[I€PEMEHHHE

static int rc, cb, ncontracts, maxhold, signal, ranseed;
static float mmstp, ptlim, limprice, stpprice, entryprice;
static int entryposted, entrybar, exitsignal, modeltype;
static int rulel [MAXBAR+1] , rule2[MAXBAR+1] , rule3 [MAXBAR+1];
static float exitatr[MAXBAR+1) , rnum, thresh;

static long iseed;

// KomMpyeM napaMeTpH B JIOKaJbHHE IIepEeMEeHHHEe IJis yIOobHoro obpamenHns:
ranseed = parms[14]; // MCHONB3yeTCs OIS MHALMAIM3ALMM CIIy<aifHOM

// TOCIenoBaTeNbHOCTH
modeltype = parms(15]; // l=pMUHHEBeE TO3MLMM, 2<KOPOTKAE IIO3ULIMN
maxhold =10; // Tepuop MakCHMMANBHOTO YAepKaHWUs NO3MLMM
ptlim =4.5; // uenepasi MPpMOHJIE B eOVHMIIAX CPEIHErO MCTUHHOTO [Maria3oHa
mmstp =1.5; // 3auMTHas OCTAHOBKa B EIMHMIEX CDPEIHErO MCTMHHOIO IUAla30HE

// BHIONHSAEM BEMUCIIEHMS 10 BCeMy OOBEMy ma HHEX, BKIOYas NpaBuiIa
AvgTrueRanges (exitatr, hi, lo,cls,50,nb); // CcpemHM VCTUHHEI AMANasoH s
// BBIXO#A
Rules(opn, hi, lo, cls, vol, oi, exitatr, nb,
parms[1l], parms(2], parms([3], parms[4] , rulel);
Rules (opn, hi, lo, c¢ls, 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{l0], parms{ll), parms{l2}, rule3);

// 3amyckaeM reHepaTop CIy4YalHBX 4YucCes

// ... VCHONB3yeM pasiMyHbe CIly4aliHble [OCIeNOBaTENbHOCTM U Kaxmoro pHKD
// ... ts.model(} BosBpamaer uHIEKC DHHKa (SP=1, ¥X=2, ...)
iseed = -(ranseed + 10 * ts.model());

rnum = ran2 (&iseed);

// mpoxomymM Hepes mHM, HTOGH CMOAENMPOBATE DPEAFREHYH TOPTOBI0
for(cb = 1; cb <= nb; cb++) {

// He OTKpHBaeM I[O3MULMA [O Hadana Iepuola BhHOOPKN
// «+. TO ¥e camoe, 4TO ycTaHoBKa MaxBarsBack B TradeStation
if(dt[cb] < IS_DATE) [ egclsicb] = 0.0; continue; ]

// BHIOMHSEM GAupapnpe MPUKEBH M CUNTAEM KyMyTSTUBHI KanATan
rc = ts.update (opn[cb} , hi[cb] , lolcbl, cls [cb] ,cb);

if (r¢ !'= 0) nrerror (“Trade buffer overflow")

eqcls[cb] = ts.currentequity(EQ_CLOSETOTAL) ;

// cuMTaeM XONMMYeCTBO KOHTPAKTOB Vsl MO3VLIAA

// ... ME XOTMM TOPIOBaTh SKBMBAJICHTOM [OJIAPOBOM BOJATMILEHOCTA
// ... 2 HOBEX KOHTDakTOB Ha S&P-500 or 12/31/98

ncontracts = RoundTolnteger (5673 .0 / dlrv[cb]) ;

if (ncontracts < 1) ncontracts = 1;

// wms3beraeM yCTaHAaBIMBATH [PUKA3b Ha [HM C OTPAHWMEHHOR TOPTOBIEN
if(hi[cb+1] == lol[cb+l]) continue;

Akt
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// TeHepupyeM "CTaHOapTHHE" CIyYaiHee CUTHalk BXOOa
signal = 0;

rnum = ran2 (&iseed) ;

if (rnum < 0.025 &&

model type == 2) signal = -1; // clyJanHsif KOPOTKMII BXOI
else if (rmum > 0.975 &&
modeltype == 1) signal = 1; // CrlydailHeii IIVHHBG BXOL

// BXOmMM B CHENKM IIO LieHe OTKDEITMSI
entryposted = 0;
if (ts.position() <= 0 && signal == 1) {
ts.buyopen('1l' , ncontracts) ;
entryposted = 1;
entryprice = opn[cb+l];
entrybar = cb + 1;

slse if{rs.posizion) »= 0 && signal —= -1] (

ts.sellopen( 2", ncontracts) ;
entryposted = -1;

entryprice = opn[cb+1]
entrybar = cb + 1;

1

// BHXOIVMM W3 CHENOK, WCIONB3YS MOOVOUIMPOBAHHEI CTaHNADTHHI BEXOL
// BMeECTe C HelpoCeTeBbHM BHXOIOM
exitsignal = rulel[cb] && rule2 [cb] && ruleljcb] ;
if (entryposted > 0) {
// vHVIVanM3auusi 1 BEXOLE IJI ANMHHEX [HO3MIMI B IEHB BXOnA
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} {
// vHMIManms3aumsi M BEXOIE MJIsI KOPOTKMX IO3MLMA B IEHB BXOIa
limprice = entryprice - ptlim * exitatr[cb];
stpprice = entryprice + mmstp * exitatr([cb];
ts.exitshortlimit (D', limprice) ;
ts.exitshortstop ('E’, stpprice);
if (exitsignal) ts.exitshortclose('F') ;
1

else [
// BEXOHE TIOCTIE IHS BXOma
if (ts.position()> 0} [ // mwmHHHe mos3wMIm
ts.exitlonglimit {"G’, limprice) ;
ts.exitlongstop('H', stpprice};
if (cb-entrybar >= maxhold ||
exitsignal) ts.exitlongclose( 1) ;
)
else if (ts.position() < 0) [ // XOpOoTKMe MO3ULM
ts.exitshortlimit (‘J', limprice);

ts.exitshortstop( K’ , stpprice} ;
if (cb-entrybar »>= maxhold ||
exitsignal) ts.exitshortclose('L’} ;

} // obpabaTHBaeM crnemyouMii OEHB

24 - 5a4y
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Tabauua 15—3. Dpgexmusrnocme mopeosau MCCB 6 couemanuu ¢ HeilpoOHHbIM
CUCHANOM 8bIX00a 6 npedenax U 6He npedenog 6vbl00pKaA HA
DA3AUMHbIX  PLIHKAX

PeaynbTarel, nony4eHHbie B npenenax BuiGopKki P y BHe BbIG0PKM

PhIH 1puean | neuske] aox% | scmeEn | npusx| coEn nPUBA] NPUBKF [R0X% | SCAEN | nPvb%| GAEN
sP 116] -215 4.2 -948 43| 104 o] -97| -12.1| -1765 40 55
124 150] -2.7| -583] 42] 120 126 -27) 23.7] 2158 47 46
us 40f _-97 24| -532 46| 107 217 _-68] -16.41 -2001 46 43
T8 -22f 75 -3.8 | -1152 44 85 -104] -214] -19.3] -5012 29 54
TY ol -181 -6.5| -1434 40l 113 -4 -220] -18.1] -4020 35 56
BP 158} -143 1.2 147 43] 100 -51 14 -7.6] -8o07 40 45
DM 260 -15] 239 2501 47 98 47| 568 -14.4] -2198 40 a7
SF -4 -150) 7.7 -1415 37] 110 +156] -68| -23.2| -5367 30 42
JY 348 57 419 3304 54| 122 -50 21 5.2 | -494 43 57
cD 85 -177 36| -984 39 94 -57 20] 35| -603 37 61
ED -a16] -183] -9.9| -5260 36) 114 -67| -143] -13.7 | -4919 34 43
CL -79 61 0.9 _-151 37] 122 117 17| 40.7| 2870 40 a7
HO -103] -314 -8.6 | -3793 37 110 +138) -137j -22.9| -5885 27 47
[ HU_ 125| -158 1.0 -282 45F 118 81 -15| 204 1429 45 46
GC 55| -30 -4.7] 814 39t 105 31| 233] 844 | 6027 54 44
IS! 2321} -120 -9.0{ -3742 37] 118 171 55| -14.9] -2038 33 57
PL -54] .67 -3.9] 020 48] 133 168] 1601 -21.8] -6845 29 48
-20 -23 7] -423 42 104 102] 63 9.0 882 50 44

FC 135] 104] 11.5] 1996 48] 120 -133| 110] 3.8 -498 42 45
[Te] 38 -108] 42| 620 37 110 48|  .74| 115 -2815 27 43
LH 191] 128] 15.6] 3295 51 97 18] 157] 46.1] 4602 54 37
B -216] -112 -8.6]_-3104] 33] 106 -137] -202] -20.8] -5962) 29 57

S -1 -138 -4.4] 1292 45 108 107 -90 4.4 445 42 38
Ism 1 17 0.7] 158 49 97 129 5{ 338 2503 53 54
|BO. -246 90 6.8 -1469 40| 108] -50 47} 0.9 -69 40 54
c 86 142 35| -429 37 103 -215] -117f -22.7] -6792 28 49
0 -213]  -93 -9.8] -3137 36 98 -128 -5} -21.5] -2565 26 52
-88| -257[ -10.0 | -2079 32| 116 -110 16] -10.2] -2336 42 40

-78| -126 6.9 -1585 41| 129 -128]  -87) -22.9| -4495 33 48

-1 14 0.2 30 38| 114 8o] -37] 10.6] 1227 45 35

KC 171 80| 52| 2106 34| 110 90 5| 21.3) 2740 48 35
cC -99 _-11{ -5.51 -1089 36 109 -120]  -20] -19.2 } -3822 38 39
SB -209] -146[ 9.7 -3211 36f 111 -51 -50| -12.7 | -1952 42 52
JO -70] 70 -4.3| -1048 40] 135 56 -11 9.9 971 47 46
CT 160 -90 44| 696 42] 101 -53 -52| -19.2 | -2117| 44 50
LB 425 -91 12.1 [ 3057 48 109 -18] -113] -14.2} -2445 37 54

BbliienpuBeieHHbBI KO J€MOHCTPUPYET JIOTUKY KaK BXOIOB, TaK U BbIXO-
noB. [Tapamerp modeltype ynpaBisieT BbIOOPOM JUIMHHBIX WIM KOPOTKUX I10-
3uLuMii Ui TectupoBaHust. [lapameTpsl ptlim 1 mmstp 3a1al0T COOTBETCTBEH-
HO LIEJIEBYIO NIPUOBbLIb U 3alLUTHYIO OCTAHOBKY; OHU (PUKCUPOBAHBI HA TEX XKe
YPOBHSIX, UTO M B MPEIbIAYILEM TecTe HeiipoHHOi cetu. Kaxnoe U3 Tpex npa-
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BWJI paccuuThiBaeTcst Kak cepusi 3HaueHnit MCTUHA/JIOXKDb, u eciu Bee Tpu
npunumalot 3HaueHue MCTUHA, To nopaeTcsi curHait Ha BbIxo/ exifsig. B Texcr
MPOrpamMMBbI T0OABJIEH OIEPaTop if, KOTOPBIii IOIAeT CUTHAJ Ha BBIXOJ IO LIeHe
3akpbiTust, eciu (if) Bce Tpu npaBwia gaiot 3Hauenne UCTUHA (exitsig =
NCTUHA). DBomouust npaBui Uist JTTMHHBIX U KOPOTKUX MO3ULIMIA TPOBOIM -
Jlach aHAJIOTMYHO SBOJIIOLIMM ITPaBUJI IJIs1 BXOJIOB, OITMCAHHOI B 1. 12, Mcrionb-
30BJIUCh 12 XpOMOCOM C TpeMsl reHaMu-IpaBuIaMu Kaxnasi. ist noiayyeHust
MPaBUJI BBIXOJA U3 JUIMHHbBIX M KOPOTKMX MO3ULIMIA TpoBOAUTCS 9Botonust 2500
TOKOJIEHUH ¢ ucroyib3oBaHueM OptEvolve. 3aTeM 1s1 TeCTUPOBAHUS B IIpese-
Jlax U BHE IPeesioB BIOOPKU OTOUpanuch o 10 Jiydmimx JJIMHHBIX U KOPOT-
KUX PELICHUNA.

10 nyywwmx pewieHuin
c 6a3oBoi cTpaTerueit Boixoga

B Ta6n. 15-4 npusenensl 10 ayymnx 3HaYeHM [T JUIMHHBIX U KOPOTKUX T10-
3unmii. O6o3HaYeHust B Tabauue: HOMEP — HoMep pellieHusi, BEP — Bepo-
SITHOCTb CTATUCTUYECKOI JOCTOBEPHOCTH (B 3TUX YMCIIAX MPOITYILEHa, HO Mpe/-
roJiaraeTcst aecsiTuaHasi rouka), $CEJI — cpensisi IpUObLIb/yOBITOK CO CIIE-
Kk, CAEJI — o0luee KOJIMYECTBO MPOBEAEHHBIX ciesioK, D.I[TPUB — dakrop
npu6bLn, [OX% — NOXOMHOCTDb B TIPOLIEHTAaX TOIOBBIX.

Jlyudliiee 13 peleHui sl JUTMHHBIX MO3ULIUI ObUIO OOHApYKeHO B 845 mo-
KOJICHMM 3BOJIIOLIMOHHOTO Tpoliecca, a Ulsl KopoTkux — B 1253 mokonenuun. B
OTJIMYME OT TecTa MoJeJsieil BXOAa HU OIHO M3 FeHETUYECKHU IOJIyYeHHBIX pe-
LIEHW# He 00ecneunso MpuObLIU, HO, COITIacHO Tabi. 15-5, coueTaHue reHeTH-
YECKUX CUTHAJIOB ¢ 0a30BOIi cTpaTerveil BbIXOAOB IIPUBEJIO K SIBHOMY YJIydllie-
HMIO PE3yJIbTaToB.

[IpaBuina, coOTBETCTBYIOLIME XPOMOCOMaM U3 Tabm. 15-4, 3Bydar ciemyio-
LIUM 00pa3oM.

[MpaBuia 1yist BbIxoa U3 JUIMHHOM MO3ULMU: €CJIU LIEHA 3aKPbITUSI TEKYIIE-
IO JIHS1 BBILLIE 9KCIIOHEHMAIbHOTO CKOJb3s11ero cpentero (DCC) ueH 3akpbl-
Tus ¢ nepuonom 12 nueit, Ho Huxe DCC ¢ nepuonom 49 nHeit v TEKYILUii 1eHb
MpeACTaBIsieT cCOOO0 HOBBII IECTUIHEBHBII MAaKCUMYM, TO U3 [JUIMHHOI 103U~
UMM ciienyeT BbixoauTthb. [IpaBuiia, TakuM 00pa3oM, MILYT CUTyalMIO, [e Ha
¢ oHe NOJrOCPOYHOro MajarolIero TpeHaa HaOIIonaeTcsl KPaTKOBPEMEHHbII
POCT 11eH, JOCTUTLLNI CBOErO0 MaKCMMyMa U FOTOBbII 3aBEPLLUUTLCS, I10CIIE YETO
JIOJKHO BO30OHOBUTBCS MalEeHUE — BECbMa MOIXOMASIIUIT MOMEHT [UISI BbIXO-
12 U3 A\AAMHHOM TIO3UIUH,

IMpaBuiia 1151 KOPOTKOM MO3ULKUU IJIACSIT, YTO BBIXOAUTD CJIEYET B Ciyvae,
KOI/a LIeHA 3aKPbITUS TEKYLIETo aHs Bbilie 16-qHeBHOro DCC u 22-IHEBHOIO
IPOCTOTO CKOJIb3SIILIErO CPEAHETO LIeH 3aKPbITUSI, a UHIUKATOP KOHBEPreHUnu,/
AUBEPreHUnu cKob3sux cpenuux (MACD) nanaer. JJanubiit MACD ucnosb-
3yer DCC ¢ nepuronom 6 aHeii st 6bicTporo KommnoneHta 1 DCC ¢ neproaom

24
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Tabauuya 15—4. Jlywwue 10 pewenuii 0as OAUHHBIX U KOPOMKUX NO3UUULL,
hoay4eHHble 6 npouecce 3601H0UUU

PelueHuns ons AnIMHHBIX NO3MLMWIA

HOMEP BEP SCOEN COEN D.MPYB 10x%
845 708728 -324 1972 0.96 -4.9
1752 712448 -350 1947 0.96 04.4
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 0.98 -4.5
1584 733418 -394 1925 0.96 -4.8
637 750316 -397 1974 0.98 -5.2
1810 739410 -399 1944 0.96 -5.0
1850 742540 -399 1938] 0.96 -5.3

PeweHus ANt KOPOTKUX HOSMI.WFI

HOMEP BEP SCOEN COEN ®.NPVB nox%
1253 990842 -1645 1959 0.78 -10.2
1758 999695 -1646 1943 0.80 -10.1
1183 998990 1717 1885 o0.at -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. -9.9
1427 999561 -1767 1916 0.80 -10.0

10 gHe#t U1k MeUIeHHOTO KOMITOHeHTa. Takum 06p330M, CHUCTEMaA BBIXOIMWT B
TEX CIy4adax, Koria Iocji€ CriiaXBaHUA PbIHOK BCE €1I€ ITPOU3BOIUT BIreyaT-
JICHUE MaJarolIero, Ho rnocjieaHAsd LieHa 3aKPpbITUS l'lpOGl/lBaeT BBEPX IBA CKOJIb-
341X CPEOAHUX, YTO MOXKET OBITH TIPU3HAKOM Havdajia HOBOTO IMOBBILIAIOIIECTO-
C4 TpeHOa.

Pe3ynbTaThl BLIXOAOE MO ONUCaHHLIM NpPaBuaM ANS AJIMHHBIX U
KOPOTKUX NO3NLKIA

B tabx. 15-5 npuBeneHbI pe3yJIbTaThl TOPTOBJIM C IMOMOILBIO 10 JIydmvx perre-
HUI (JUIMHHBIE U KOPOTKHE MO3ULIMK), ucrob3ywoimx MCCB u reHeTnuecku
pa3paboTaHHbIe CUTHAJIbI BbIx0o1a. BXonbl B pbIHOK ObLIM ciiyyaiiHbIMU. B Ta6-
JIMLIE OTIEIBHO MOKa3aHbl Pe3yJIbTaThl JJIMHHBIX U KOPOTKUX MO3UIMi. JlaH-
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Tabauua 15—5. Igghexmusnocmoe MCCB c dobasaenuem eenemuuecku pa3pabo-
MAaHHbIX npasul cucnala evixoda npu L‘./ly’ulliHOM 6éxode 6 coeaxu

[AVHHbIE NO3MLUKN

TECT | Bbls | nPus |neviein | nPueke| o.npus| nox% | pmpus|  Ber | cpen| neusd] scpen] anM
CTAHA [ B -1324] -1324 o o.93 73| -0.35] o0.8628] 1923 41] -e88 8
.[EH B -840; -840 ol 0.96 491 -0.17| o0.7067)] 1972 43 -324 7
cTAHA, | BHE -942| -942 o] o.89 -13.2] -0.81| 0.8938 830 39| -1135 8
TEH BHE -845) .845 o] o.89] -156] -0.80] 0.8903| 854 41) -990 7
KopoTkule no3uyuu

TECT b5 | nPus | PvBAN|nPueKP [@.nPUB | nox% | p/iPMB| BEP | CAEN § NPWB%| SCAEN | ARAM
CTAHA | B -3850 0] -3850F 0.80 -99]1 -1.09] 0.9997( 1847 37| +2084 8
EH B -3223 of -3223) o.78] -103] -1.15] 0.9998] 1959 37| -1645] 6
CTAHA | BHE 1497 of -1497] o.82] -20.4] -1 0.9818| 792 38| -1890 8
TEH | BHE 889 of -ssof 086] -182 -O.% 0.9325] 841 40| -1058] 5

HbIe TaKKe pa3OUThI IO HOMEPY TecTa U 1o BULYy BbIoopKU. CruMBoJibl B u BHE
03HAvaloT pe3y/IbTaThl TECTOB Ha JaHHBIX B TIpe/eiaX BHIOOPKU M BHE Tpesie-
J10B BbIOOPKM cooTBeTcTBeHHO. CTAH/I 03HauaeT TecT ¢ UCIOJIb30BaHUEM TOJb-
ko MCCB, I'EH — tect MCCB B coueTaHn# ¢ TeHETUIECKH Pa3pabOTaHHBIMU
MpaBUIaMU.

B UIMHHBIX TO3ULUSIX B TIpelesiaX BHIOOPKU J0OaBJICHUE MMPaBWII 3HAUM-
TeJbHO CHU3WUJIO CPeAHMI yOBITOK B craeike — ¢ $688 mo $324. INpoueHT npu-
OBUIBHBIX c/ieJIOK ToBbicuIicst ¢ 41 o 43%. ['omoBoe COOTHOIIEHNE PUCKa/ TIPY-
6L yayuunwioch ¢ —0,35 no —0,17. BHe nipenenioB BEIOOpKU 2(hGheEKT reHe-
TUYECKU Pa3pabOTaHHBIX CUTHAJIOB BBIXOIA COXPAHWJICS, XOTSI U B MEHbIIEH
crenienn. CpeaHuii yOBITOK B craeike cHusmics ¢ $ 113510 $990. IMporeHT mpu-
OBUTBHBIX CICJIOK MOBBICHICS € 39 110 41 %.CooTHOIIEHne pUCKa/TIPUOBLITH YITy4d-
mmtock ¢ —0,61 o —0,60. B o6iiieM, mo6aBieHre TeHETUYECKU pa3paboTaH-
HBIX [IPABWI K CTAHIAPTHOW CTpaTeruu BbIXOJOB cebsl ornpasaaio. B ominuue
OT HEMPOHHBIX CUTHAJIOB BbIxona 2 GheKT COXpaHWICS BHE MPEAesioB BEIOOp-
KU, T.€. TIOJITOHKA MO/l UICTOPUYECKHE TaHHbIE U U30BITOYHAS] ONITUMU3ALIMS HE
HMMeJM PelIaoiero 3HaYeHMsI.

B KOpOTKMX MO3UIKSIX KaK B Mpe/ieiax, Tak U BHE MPEIeIoB BEIOOPKU OT-
MeYeH TOIOOHBIN MOJIOXKUTENbHBIN 3 deKkT. B npenenax BEIOOPKY 100aBie-
HME TeHEeTUYECKU pa3pabOoTaHHOIO CHrHajla BbIXOAA CHUBUJIO CPEIHUM yObI-
TOK B czeinike ¢ $2084 1o $1645. IIpoiLieHT MPUOBUIBHBIX CAEIOK HE M3MEHMIICS.
Kak HM cTpaHHO, ro0OBO€ COOTHOLUIEHUE PUCKA/MPUOBIIN YXyILIUIOChH C
— 1,09 10 — 1,15, BHe npenesioB BHIOOPKY CpeAHU I YOBITOK B CAEIKE 3HAYUTEb-
HO yMeHbLuuicst: ¢ $1890 10 $1058. [TpoueHT nNpuObUILHBIX CAEIOK BbIpOC C 38
1o 40%, a romoBOe COOTHOILIEHHME pUcKa,/TpuObLIN yirydumiocsk ¢ —1,02 to
—0,73. Kak u paHee, 100aBjieH1Ee TeHETUUYECKU HAIEHHOrO MpaBUJia BbIXOIa
Kk cucreMe MCCB noka3zaso cBoio 3(p(heKTUBHOCTb U BHE TMPeeIOB BEIOOPKH.
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AP PEeKTUBHOCTb AJIMHHLIX MO3ULMIA Ha Pa3/INYHbIX PbIHKaxX

B Tabn. 15-6 mpusenena nHdopmaiius o padore crucreMbl MCCB coBmecTHO ¢
FeHeTUYeCKM Pa3paboTaHHBIMU MPAaBUJIAMK BBIXOJA U3 [UTMHHBIX O3ULIMIA Ha
pa3IMYHBIX pbIHKax. Kak B mpelenax, Tak ¥ BHE TPeIeIoB BHIOOPKU ObUIN
BBITOIHBI HecKOJbKO peiHKOB: NYFE, cbipoii He(TH, HeaTHIMPOBaHHOTO GeH-
3WHA U XKUBBIX CBUHE. JIpyrue poIHKM ObLTH MPUOBLIHHBIMU B TIpE/Ieax Bbi-
GOpPKU U YOBITOUHBIMU BHE TPEeSIOB BHIOOPKU, WM HA000poT. B3auMocBsIzb
MEXIy pe3yJibTaTaMU TOPTOBJIM B Ipe/iesiax M BHE TPeiesioB BHIGOPKU Oblia
HHU3KOH.

Tabauya 15—6. Iggexmusrnocms cucmemvi MCCB c dobaeaenuem eenemuyecku
paspabomarnHbix npasun gvixooa. Jnunnsie nozuyuu. Cpagnu-
menbHble OaHHbIE NO PABAUMHBIM PIHKAM

PbIH NPUBA| ®.NPUE| ROX% $CAEN NPUGE% | CREN HPHEM o.npPvs|  pox% SCAEN NPUB% | CREN
|sP 124] 1.36 14.1] 2599 50 48 -20| 0.92 -4.0] -956 33 21
¥ x 128 1.26 8.2| 2301 44 56 178] 2.12| 56.9] 7769 60 23
us -39] o0.91 -26| -725 46 54 34] 1.18 8.7| 1457 50 24
TB. -186[ o0.67 -7.6] -3524 39 53 33] 1.11 5.6 1344 52 25
TY -58| o0.91 -3.7] -912 41 62 36 1.14 9.8] 1442 52 25
BP 63] 1.16 5.6_‘ 1246 45 51 -127] o0.31] -19.3f -6057 33 21
DM 257] 1.74| 34.5] 5259 51 49 -70} 0.88] -19.4] .3065 43 23

F 50 1.12 4.7 980 42 52 -146]| 0.14] -21.2] -9794 13 15

159 1.31 16.6] 2417 46 66 -44] o0.83 -7.6] -1519 37 29]
'% 6] 1.02 0.4] 132 50 50 -184] 0.55] -14.7] -5260 31 35
-481] 0.45[ -10.1] -8294| 34 58 ~1@ 0.47] -14.7] -6872 43 23

CL 291 1.05 1.3] 497 45 60 230 2.71 €4.9] 10040 56 23
HO -107] 0.80 -4.9] -1927 42 56 -155] 0.27] -20.0¢ -8633 1 18
HU. 154 1.32 8.5] 2963 46 52 109] 1.63 32.4] 4562 54 24
o 122] 0.75 -5.1] -2506 44 49 -20] o0.92 -3.0] -84s 45 24
qQl -232] 0.64 -7.8| -3742 38 62 -83] 0.74 -9.3] -3214 34 26
o 507 1.09 2.6| 715 51 70 -190] o0.38] -20.4] -8270 30 23
BA 116]| 0.76 -6.4| -2168| 38 54 221] 3.40 76.0] 13036 70 17
e 209] 1.52]| 14.7] 3944 50 53 -114] o0.58] -17.1] -4089 39 28
LIC 17] 1.04 1.1 341 44 52 551 0.77 -8.5| -1980] 39 28
1H 1547 1.33 11.3] 3025 54 51 211] 3.77] 133.6] 13223 75 16
PB -176] 0.64 -8.5] -3599 36 49 -1 0.60] -12.7] -4004 36 30
S. 811 o0.82 -3.0| -1447 41 56 497 1.50 27.6] 2595 52 19
SM -70] 0.82 -2.8] -1446 36 49 228] 330} 116.8] oose 69 23
180, 240F 0.48 -8.4] -5238 32 46 B1] o.78] -12.1] -2052] 33 30

143 0.76 -5.0( -2702 33 53 -172} 0.40( -17.4] -8630] 26 26
188| 0.64] -10.3| -3853 34 49 -164] 0.42| -18.4, .5674 20 29
-101} 0.83 -5.6] -1814 41 56 -158) 0.44| -18.7 -6872 30 23

39 1.07 2.3] 639 50 61 -158| 0.50] -19.2} -5470 31 29

W. 85f 1.15 5.9 1350 46 63 -17] 0.90 -4.6} -850 40 20
KC -150] 0.70 4.4 2784 38 54 147 2.907 56.8] 7774 57 19
CC 80[ o0.86 -3.9] -1139 41 53 -115] 0.25] -22.1| -7202 25 16
[SB_ +19] 0.95] -1.9] -350 47 55 of 1.00 0.0 0 52 21
JO -132[ 0.77 -5.2| -2077 39 64 106] 1.93 54.1] 5073 66 21
cT 189 1.40 17.6] 3390 46 47 -61] o.75] -16.6| -2282 37 27
LB 378| _g.80| 24.1] 6410 50 59 -35| 0.87 -7.6] -1167 40 30
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AP PEeKTUBHOCTb KOPOTKMX MO3ULMA HA Pa3/INYHBbIX PbIHKaX

B Tab. 15-7 npuBeaeHbl pe3yJibTaThl BHIXOIOB U3 KOPOTKUX MO3ULIUIA, MPOU3-
BelleHHbIX Ha ocHoBe MCCB 1 mpaBut BbIxozia, pa3paGoTaHHBIX C TIOMOIIBIO
FeHETUYECKUX AITOPUTMOB. 3/1eCh CBsI3b MeXIy 3(hGhEeKTUBHOCTBIO B Tpejie-
JIaX ¥ BHE TIpelieJoB BEIOOPKH Obla 6oJiee BhIpaxkeHHO. OcoOeHHO pruMeyva-
TeJIbHa MPUOBLIL B 00€MX BEIOOPKAX, MOJydyeHHast Ha PbIHKE UeHbI. Takxke ObUTH
TIPUOBUTEHBI PEIHKU CHIPOY HeTH, HEATUIIMPOBAHHOTO OEH3MHA, OTKOPMJICH-
HOTO CKOTa, XXUBBIX CBUHE, COCBOI MyKHU 1 Kode.

Tabauua 15—7. Dgpexmusnocmo cucmemovr MCCB ¢ dobasaenuem eenemuuecku
paspabomannsix npagun évixoda. Kopomkue nosuyuu. CpagHu-
menvHbvie danHble NO PA3AUMHBIM PbIHKAM

[ euin | [ nevske] o.neus| nox% | scaen | nevs% | coen | | newske] o.nievs| nox% | scen | mve%] cmen
sP -187] 0.58 -7.5] -3126 33 60 -1914 0.41] -19.8] -5640) 29 34
VX -310| 0.40 -9.0| -4770 35 65 -17]0.91 -4.2|  .748 30 23
us -85 0.77 -8.0{ -1554 40 55 -a1) 0.75] -11.0[ -2175 36 19
T8 -162] 0.56 +8.4| 5073 37 32 -119[ o0.48| -23.4| -4283 28 28
TY -138] 0.67 -7.9] <2769 34 50 -243! o0.22] -21.6| -7862 25 31
BP -1061 0.71 -8.0] -2052 36 52 -6_01_ 0.69] -11.1] -3030 39 23
-104] 0.72 -9.0] -2263 39 46 53] 0.72] -12.9| -2143 44 25

-101| 0.75 -8.0] -1663 39 61 42| 1.28 17.1] 1473 58 29

JY 138 1,50 13.1] 2473 46 56 141] 188 59.8] 5251 51 27
IC_D -157| 0.57 -6.8| -3660) 25 43 —6_5] 0.78] -11.2} -2415 34 26
ED -417] 0.36] -10.1] -7458 23 56 -180) 0.17{ -229} -9515 21 19
CL 87) 1.24 8.1] 1482 37 59 10] 1.07 3.8| 403 40 27
HO -264] o.51 -7.7] -4725 32 56 -7} 0.97 -1.3]  -246] 48 29
HU 14] 1.03 0.7] 238 39 61 61} 1.46 22.4] 2661 56 23
GC -177] o0.64] -10.3] -3107 31 57 252| 4.44] 148.2] 13288 73 19
SI -84] o.86 -3.4] -1129 40 57 70) 1.32 28.51 2438 48 29
-104] 0.76 -5.4] -1776 44 59 -158] 0.45F -21.1] -6617 33 24

PA 84! o.60] -5.4].1286 42 50 7] 107 2.2[ 306 48 25
C 341 1.09 2.2] 534 41 65 90| 1.79 32.7] 6043 60 15

-158] 0.84] -8.5] .2827 33 56 -35] 0.76 -5.9] -2081 23 17

LH 38| 1.13 2.4| 870 40 44 126] 2.46 54.7| 6654 57 19
PB 27| 1.07 1.6 505 38 54 -168] o0.44| -19.5| 6177 40 27
-292] 0.37 -9.2f -5848 34 50 -119]_o0.28] -17.1| -7945 33 15

SM 161 1.08] 14| 376 48 43 32| 1.7 9. 1028 37 32
BO 26| 0.94 -2.0] -a39 40 61 1] 0.93 -2.9] -s58 35 20
c 29] 0.93 -1.3] -598 34 50 30| 1.28 18.5] 1445 52 21
Py 53| 0.86 -3.5] <1112 35 48 o] 1.00 0. 3 37 24
w 197] o.60f -10.1-3188 35 62 33] 1.38 13.1]| 2223 53 15
| kw. 45| 0.91 -2.3| -687 33 68 23] 1.15 6.5 1231 31 19
m -45| 0.90 -2.2| -864 37 53 -79| 0.44| -17.8] -5645 35 14
KC 84 1.27 6.7 1723 46 49 4] 1.05 1.8 316 40 15
cC 17| o0.95 1.1 -327 42 54 26| 1.27 7.3 1182 45 22
sB -157] 0.65 -8.0 -2588 36 61 -94] o.64] -10.7] -2963 21 32
JO -55| 0.89 -4.3] -830 37 67 -68| 0.64] -16.4] -2759 40 25
CT -30] 0.91 -2.5| -593 42 52 -42] 0.71] -12.8] -1850 47 23
LB -108] o.74 -5.0{ -2257 40 47 -80] 0.63] -22.1] -3100 34 26
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SAKJTIOHEHUE

BoitenpuBeieHHbIE TECTHI TPOAEMOHCTPUPOBAIN DSl BaXHBIX akToB. Bo-
MepPBbIX, HEUPOHHBIE CETH BHE IMpPEIEJOB BBIOOPKH TPOAEMOHCTPUPOBATH
MEHBIIIYI0 YCTOMUMBOCTb, Y€M TEHETHMUECKU pa3paboTaHHbIE MpaBuia. DTo,
HECOMHEHHO, CBSI3aHO C OOJIBIINM YKCJIOM [TapaMeTPOB B HEMPOHHOM CETH 10
CPaBHEHUIO C MOJIETISIMU Ha OCHOBE MpaBul. IHBIMY cioBaMy, HEHPOHHBIE CETH
CTpaJaii OT M30bITOYHOM MOATOHKM MO KICTOpUYeCcKUe naHHble. Kpome Toro,
ObLIO OKA3aHO, YTO JOOABJIEHUE CJIOKHOTO CUTHAJIA BbIXOA, OYALTO HEHPOH-
Hasl CeTh WIM HaOOP MpPaBUJI, MOJYYEHHBIX C TIOMOILBIO TeHETUUECKOW IBOJIIO-
LMY, MOXET 3HAYUTENIbHO YJIYUIIUTh CTpaTeruio BbixonoB. [1pu ucronb3oBa-
HUU OoJiee YCTOMYMBBIX TeHETUYECKMX MPaBUI MOMyYCHHbIE MPEUMYIIECTBA
COXpaHUJIUCh U MIpU paboTe BHE MPeAeIoB BbIOOPKHU.

HelipoHHast ceTh ¥ MIa0JIOHBI TIPABWJI ObUIM U3HAYATIBHO MpeIHa3HAYEeHbI
11 paboThI B CHCTEMaX BXOJOB M IMPOSIBUJIM Ce0S1 JOCTAaTOYHO XOPOLIO IMpU
reHepaluy PeIKUX CUTHAJIOB Bxozia. B cTpaTeruu BbIXOAOB ObLIM Obl MPEAToy-
TUTEJIbHBI MPaBUJIA, TEHEPUPYIOLINE CUTHAIBI 3HAYUTEIbHO vaile. CyllecTBy-
eT 000CHOBAaHHOE MHEHME, YTO HAOOp 1IA0JIOHOB MPaBWI, CHELMATBHO TPe-
Ha3HAaYeHHBII U1 pa3pabOTKM CUTHAJIOB BbIX0/1a, ObLT ObI ropasno Oosee 3¢-
dektuBeH. To ke caMOe OTHOCUTCSI M K HEUPOHHBIM CETSIM.

YTO Mbl Y3HANN?

+  M36bITOYHAs MOATOHKA IMOI MCTOPUYECKUE NTaHHbIC BpelHa He
TOJIBKO TIPH CO3IAHWHU BXOIOB, HO TAKXX€E ¥ BBIXOIOB.

+  CHOXHbIE TEXHOTOTHHU, BKITIOYAs TEHETUYECKUE ATTOPUTMBI, MO-
YT OBbITh 3 GEKTUBHO UCTIONB30BAHBI TSI YIYULICHUS CTPATET Ui
BBIXOJIA.

+  Jlaxe rpyOble TOMBITKY YJIyYIIEeHUS BHIXOLIOB, MONOOHBIE TPUBE-
JIEHHBIM 3[I€Ch, MOTYT YJIYUIIUTh CPEAHIOI MPUOBUIbL B CAEIKE Ha
COTHH JOJITApOB.

3akno4dyeHue

MbI poLLTH JOATHIA TYTh C Hayajia U3y4eHUsl CTpaTeruili BXOJOB M BBIXOIOB.
WHorzna nopora 6bu1a TS2KEN0i U 6€3paloCTHOIM, MHOLAA YAUBUTEILHOMN U 10N~
Hoit Hanex . Kak Bceraa mocie 1oaroro myTd, XOueTcst CoOpaThesi C MBICISIMU
U OTBETUTb Ha BOIMpOChL: «YTo e Mbl y3HaIM?» U «Kak 310 MOXHO Npume-
HUTB?». OTBETOM Ha MEPBbIii BOIIPOC MOXET CIIYXHUTb AETaIbHOE PacCMOTpe-
HME HalllMX Pe3y/IbTaTOB: HAaUMHAsl C OTKPbITHA, CIIEJAHHBIX [IPY aHAJIKU3e Mo~
BeneHusl mopTdesist Ha LiebIX Ki1accaX MOJeneid, U mepexost K crneuuduyec-
KMM KOMOMHALIMSAM MOZIeJIeil U PUKA30B, K OTIEIbHBIM PbIHKAM M ONTUMaIb-
HBIM METOJaM TOPrOBJIM Ha HUX.

WccnenoBaHHbBIH B JAHHOM KHUTe MaTepral MOXHO YIOJOOUTb BUAY C ca-
MOJIETa, JIETSILIETO B TEMHOTE: C OOJIBLION BBICOTbI BUIAHBI TOJIBKO TEMHBbIE MPO-
cTpaHcTBa (KJIacchl Moziesiell, MPUHOCSIIMX YObITKM) U CBETJIbIE TSITHA (Ki1ac-
Cbl MoJIeJIel, paboTaIOLIMX XOPOLLO WM 110 KpaiiHeil Mepe JIyylle, YeM TeHe-
paTop ciydaiiHbiX cienok). C 3Toil BbICOTH BUAHA 3(DGhEKTUBHOCTh MOAEei
OTHOCUTEJIBHO BCEro MopTessi TOpryeMbIX pbIHKOB.

3areM camonet cHuxkaercsi. CTaHOBUTCSI BUIHO OoJiblle AeTajieil — BUA-
HO, 4TO caMble SIPKUe CKOTUIEHUs1 00pa30BaHbl MICTOYHUKAMU CBETA C pa3HOM
SIPKOCTBIO (COUETAaHMUSIMU MOJIENE U MPUKA30B C pa3nuuHol 3ddekTuBHOC-
TbI0). B TEMHBIX POCTPAHCTBAX TAKXKE MONANAIOTCS MAJIEHbKUE U30IMPOBaH-
HbIE TOYKM cBeTa (YIauHble KOMOMHALMY MOJENeil U PUKa30B Ha hoHe Mac-
cbl YOBITOUHBIX). Ha 3TOM ypOBHE BUIHBI TAKXKE Y4aCTKH, HaXOAsLIMeCs B [10-
JIyTbMe (coueTaHusi MOZIesIel U PUKA30B, MPUHOCSLIMX YOBITKUA, HO paboTato-
LIMX JIyYIle, YeM MOZE/b CIyYaiiHbIX CHEJIOK, YTO JaeT HaJeXIy Ha yiydlle-
HUE B COYETAHMU C KAYECTBEHHBIMU TPABUIAMU BbIXOJA).

B xoHue KOHIIOB mpubMkaeTcs nocanka. MoxXHO 3arisiHyTh B CBETJIblE
TOYKM U YBUIETb UX BHYTPEHHIOK CTPYKTYPY, T.€. OTAEJbHbIC PHIHKH, [IE JIy4-
e Bcero paboTaloT JaHHbIe KOMOMHALIMM MOjieeil u npuka3oB. Tenepb 00-
paTUMCsl KO BTOPOMY BOIIPOCY: KaK 3TO MOXHO MPUMEHUTb. OYEBUAHO, YTO
MyTeM OMNPENEeNeHUs] YCTOMYMBO MPUOBUIbHBIX (B Mpeaeiax U BHE MPEAesoB
BBIOOPKM) COYETaHUII MOJIEIEl, TPUKA30B U PHIHKOB MOXKHO CO3aTh XOPOLIYIO
cTpateruio Toproeau noprdesnem. K atoMmy MoMeHTy Oyer sICHO, UTO B Teue-
HME TMOJIETa MBI YBUAEIU U Y3HAIU JOCTATOYHO MHOTO JUISI TOTO, YTOOBI CO31aTh
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3 deKTUBHBII TOPThETh TOProBbIX CUCTEM U (PMHAHCOBBIX MHCTPYMEHTOB. B
KayecTBe WUIIOCTPALMU TaKoil mopTdenb OyIeT co3naH U MPOTECTUPOBAH CO
CTaHJAPTHOW CTpaTerueil BbIXOAa.

KPYMHbIA MJIAH

MBI IOJTHOCTBIO MCCIIENOBATM KaX/Iblil U3 KJIACCOB MOJeNel Bxona (T.e. Bce ciie-
NyIOLIKE 32 TPEHIOM MOJIE/IM Ha OCHOBE CKOJIB3SIIIUX CPEHUX, BCe MOJEIN Ha
OCHOBe TIpo00eB, BCe MaJible HEMPOHHBIE ceTH). Bee TecThl 1Mo Kaxkmoil n3 aTux
TPYIII YCPETHSUIUCH TSl TAHHBIX B TIPE/e/iaX U BHE TPEIEIOB BEIOOPKHU.

C 0OJIbIIMM OTPBIBOM JIMIMPOBAIA TeHeTUUeCKasi MOIEIb: TOJbKO OHa Jia-
Bajla YCTOMYMBYIO MPUOBLUIL B yepeaHeHUM 1o BceM TectaM ($3271).

3a Het [0 TI0Ka3aTelIsIM YCPEAHEHHbIX Pe3yJIbTaTOB CJICI0BAIM MaJIble Heil-
poHHbIe ceTh. HelipoHHbIEe ceT pa3iessiioTcsl Ha KPYITHbIE U MaJIble, TOCKOJIbKY
ISl KPYTHBIX CeTeil mpo0iieMa MOATOHKM 1O UCTOPUYECKUE TaHHBIE Mpel-
CTaBJISIET OTPOMHYIO CJIOXHOCTh. B Tectax Kaxknmas MOAeIb MCIBITIBAIACH C
OIHOI KPYITHOI M OIHOM Masioil ceThio. BHe mpenesoB BBIOOPKY Majibie Hel-
POHHBIE CETU B CPEIHEM MPUHOCKIN YOBITOK B $860 co crenku. D10, HeCOM-
HEHHO, JIy4llle, YeM Pe3yJIbTaT MOJIEM CIy4ailHbIX BXOJOB, KOTIa yOBITKU CO-
CTaBISsUIM B cpeaHeM 6osee $2000 mpy cTaHAAPTHOM OTKJIOHEHHH oKojo $400.

[anee B nopsiake yobiBaHusl 3GGOEKTUBHOCTU CIICAYIOT CE30HHbBIE MOJIEIH.
B cpemHem Bce TeCThI CE30HHBIX MOJIE/Iell IPUBOAWIN K roTepe $966 co caenku.

3arem cJeoyloT TpU BUIA MOJENEH Ha OCHOBE CKOJB3SLIMX CPeIHUX (Ha
TepecevueHH, yIjie HaKJIOHa 1 MOIepXKKe,/CONpoTUBIeHUH). B cpenHeM B cae-
K€ OHU MTPUHOCWIIN YOBITOK B $1500 — 3TO BITOJTHE CPAaBHUMO € YObITKOM $2100,
OXUIAEMBIM OT YUCTO CIyYaHbIX BXOAOB. MIHBIMU CIOBAMU, MOZIEIM HA OCHO-
BE CKOJIb3SIIMX CPEIHUX OBbUIM JIMILb HEMHOTO JIyYllle CTyJailHbIX BXOIOB.

Db dHeKTUBHOCTH BceX MPOYMX Mojeseil Oblia OJM3KOM K CydaitHoM, a
MOJIEJIM Ha OCHOBE LIMKJIOB, KaK 0Ka3aJloch, pabOTaIM Jaxe Xyxke CIydailHbIX
BXOAOB.

B npenenax BeIGOPKY MPUOBLUIBHBIMY ObUTM FeHeTHYECKKE Mozenu ($12 533
B Cpe/IHEl CIeNKe), Bce HelipoHHble cetr ($8940 — menkue u $13 082 — kpyri-
HbIE) ¥ BCE MOJIEIU Ha OCHOBE Mpo6oeB ($1537). BHe npesesioB BHIGOPKY MPK-
OBUTbHBIMUM OCTAJIUCH TOJILKO T€HETUYECKHUE MO, HEHPOHHBIE CeTH Pabo-
TaJT JIy4Ie Cy4ailHbIX BXOJOB (XOTSI M3-3a MOATOHKH MO UCTOPUYECKUE AaH-
HbIE MX TI0Ka3aTeId 3aMETHO YXYALIMIUCE), a 3¢ HEKTUBHOCTD MOJIENeil TTpo-
60eB yraia 0 CIy4aifHOro YpOBHsI («BpedHasi» ONTUMU3ALIMsI HE MOXET ObITh
€IMHCTBEHHOI TIPUYMHOI TAKOTO pe3yJibTara).

[anee B mipesiesiax BHIOOPKY B MOpsIIKe yobIBaHUS 3 (MEKTUBHOCTH ClIemy-
10T MOJIE/IM TOAJEPXKKHU/CONMPOTUBICHUSI HA OCHOBE CKOJIb3SILIMX CPEIHUX
(cpemHuii yobITOK $300 B CIENKE) M CE30HHBIE MOIENH (CPEIHUIA yOBITOK $671).

3areM C/IeOBaIM JIYHHBIE M COJHEYHbIE Mojeiu (cpeaHuii youtok $1076
1 $1067 cooTBeTCTBEHHO). MOIEIM HAa OCHOBE CKOJB3ALINX CPEAHUX MTPUHO-
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cti yObITOK oT $1300 mo $1700. Mozie/n Ha OCHOBE OCLIMJLIATOPOB ¥ LIMKJIOB
NPMBOIIIK K yOBITKaM Gostee $2000 co cuesku, 9To He Jiydille, YeM pe3yabTar
reHepartopa CJydyailHbIX BXOJOB.

WNHrepecHo, 4TO BHE Tpe/enoB BHIOOPKK coxpaHIN 3¢hdEKTUBHOCTD Te-
HeTHUYecKast MOJIe/Ib U Masible HepOHHbIe ceTu. Takue Mozeu Ype3BblyaitHo
CMOCOOHBI K MOATOHKE TIOA MCTOPUYECKKE JaHHbIE U YacTO TIPOBAIMBAIOTCS B
TecTaX BHE BBIOOPKU U TPU pealibHOii Toprosiie. Kpome Toro, HEKOTOpBbIii TOp-
TOBBII MOTEHLMAN ObLT MPOSIBJICH PEIKO MCCIIEAYEMbIMU CE30HHBIMU MOJIEISI-
mu. [Ipu sTomM Haubosee MOMy/IspHble METONMKM (CKOJIb3SIILUE CPeHUE, OC-
LWUISITOPBI, LIMKJIbI) ObLIM CPEAW XYILIMX KaK B TMpenenax, Tak U BHE BbIOOp-
xu. [IpyumMeyaTenbHO, YTO MOJENIM HA OCHOBE IIPOOOEB B CPEJHEM XOPOLLIO pa-
00TaNM B MPOIIIOM, HO Temepb uX 3¢ GeKTMBHOCTh CHU3MIIACH 10 YPOBHS MO-
NIeNI CITy4ailHbIX BXONOB.

B Tabn. C-1 npuseneHa npuobUIbL B POLEHTAX TOJOBbIX (IIepBasi CTpoKa
IUTS KaKI0k KOMOMHALMK MOJIENM U TIPMKa3a) U CPEAHsIsl MPUObLIb B CETIKE
(BTOpasi CTpOKa), MOJTYYEHHbIE MPU UCTIONb30BAHUY CTAHIAPTHOM CTpATeruu
Bbixoza. [IpuBeneHHbIE JaHHBIE OTHOCATCS K 3 PEeKTUBHOCTH TOPrOBIIU MOPT-
desnem B uerom. Onucanus Moziesnieid (JIEBbIi CTONOEI) COOTBETCTBYIOT UCTIONb-
30BaBLIMMCS B 9TOM KHUTe. [lociaenHue miecTb CTPOK B TaGIMIE CIIyXaT oc-
HOBOW [UIs1 CPaBHEHUS! PA3IMYHbIX MOJIeIelt Mex 1y co00il. OHU MONy4YeHbI TpU
MCTIOJb30BAaHUM CIYYaiiHBIX BXOJOB M 0a30BOil CTpaTernu BBIXOAOB.
Cped/IOX % o3HaYaeT CPEMHIOI TOXOTHOCTb B MMPOLIEHTAX TOIOBBIX Ha OCHO-
B€ HECKOJIBKMX TIOCJIEI0BATEIbHOCTEH CiydaiiHbIX BxomoB; CmOmkaZlOX% —
CTaHIAPTHOE OTKJIOHeHME noxonHoct. Cped $CHEJI — cpenHss mpuObLIb/
YOBITOK B CIEJIKE Ha OCHOBE HECKOJbKMX MOCIEI0BATEIbHOCTEN CITy4aifHbIX
BX0HOB U CmOmxa $C/EJI — craHmapTHOE OTKJIOHEHHE CPeIHel MPUObLUIU B
crienKe.

Mozen Ha OCHOBE MpPo0Os ObUIM YHUKAJIbHBI TEM, YTO NPUHOCUIU NPH-
ObUIb B Mpezesiax BbIOOPKY MPU MOYTH BCEX COUETAHUSIX MOJEIU U MpUKa3a.
3a UCKIIIOYEHUEM TPOOOEB BOAATMABHOCTH, 3TM MOIEIU paboOTaM ropasio
JIydLle CIydailHbIX BXOJOB, XOTS1 U ObLIM YOBITOUHBI BHE MPE/EJIOB BHIOOPKU —
yobITOK ObUT MeHee $1000, nHorna MeHee $300 (CpemHmil YOBITOK MOIENM CIIy-
YailHBIX BXOIOB cocTaBuii 0koso $2000). MHbIMU ClIOBaMHU, CHCTEMBbI HA OCHO-
BE MPOOOEB B LIEJIOM ObUIM JIyYLlle ClydaiiHbX BXogoB. Ho BHe mpenesos Bbl-
GOpKHM OHUM pabOTaU ropasno Xyxke, 4eM ciaydaitHble BXoabl. CpeaHuii yobi-
TOK B caenke npesbiman $5000, kak 6yaro MmoBeaeHue phiHKa ObUIO CIIELaTb-
HO HACTPOEHO Ha 3aTpyJHEHHUE PaboTbl 3TUX CUCTEM.

Morneny Ha OCHOBE CKOJIb3SIILUX CPENHUX, CIEAYIOIINE 3a TPEHAOM (Moze-
JIM TiepeceyeHrs M yIila HaKJIOHa), B Tpejesax BbIOOPKM paboTald HEMHOTO
JIy4llle CIy4aifHbIX BXOIOB — YOBITKM ObLIM JOCTaTOYHO CEPbE3HBIMU, HO M0Y-
ti Bcerna meHee $2000. Hu omHa u3 cucteM He ObLIa OCTATOUHO (M (HEKTUB-
HOIA, M BHE TPENIEIOB BEIOOPKM KapTHHA, B O0LIEM, HE M3MEHMJIACh, HECMOTPS
Ha OOJIbLIYI0O BOAATMABHOCTH PE3YJIbTaTOB: OOJNBIIMHCTBO COYETaHUI paboTa-
JIM JTyYLIe, YeM CIlydaiiHble BXO/Ibl, HO BCE-TaKU MPUHOCKIM YOBITKU.
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Tabauua C-1. Pesynemamer mopeoeau nopmepenem 0as 6écex uccnedo6aHHvIX

)

. Tabauua C-1. Pes3; )p206.aU ¢ das 6cex ucc. x
MoOeneil co gcemu udamu 6xo0006 . B
Moodeaeli co 6cemu gudamu 6x0008 (npoooaxcenue)
B seiGopke Bue suiGopku Cpearee B suiGopke BHe bi6opKM Cpeaviee
B Bue .
n ] - i - . B B
Orgumee R oaa | O™ MR (S5 | svsope svope or Gron, | oreemme n e "
npukas npukas npukas  npukas | emiGopke BeiIGOpK
MpoGow kanana -1 33 -14 <10 16 -12
ncc-Noaa./conp. -10 -10 4 -20 -17 15 -5 -8
N0 LeHe 3aKpbITUS -60 1066 -671 -299 503 -4
u P 8% -1099 -844 227 |-1962  -1512 482 | -572  .997
MpoGoit MM/MM 1 36 9 -16 -2 -15 15 -11
82 1558 430 -912 -72 -798 690 -594 3CC-Tioaa./conp. 0 0 0 0 ° 0 0 N
0 0 0 0 0 0 0 0
Mpo6oit 27 48 12 -20 -17 -23 29 -20
TCCNB- Moaa./conp -8 -3 9 -13 -14 -22 -1 -16
4675 3616 - - - R
BONATUNLHOCTH 931 7371 2094 5272 | 3074 -4912 841 261 1015 |-1444  -1087 -3566 28 -2032
MpoGoi BonaTMILHOCTH, 53 -15 53 -15
ACC-Moaa./conp. 0 0 0 0 0 0 0 0
ANVHHBIE NO3MLMK 4100 -1640 4100 -1640 0 0 0 0 0 0 0 0
MpoGoit BonatMnLHOCTH, 36 18 36 18
Mepexynn./ Nepenpoa -10 -10 -10 -24 -24 -23 -10 -23
BaNOTHbIE PbIHKW 77 21 21
P 89 08 se77 08 CroxacTuy ocy. -3672 -2228 -2586 |-3130 -2504  -2650 |[-2829 -2761
MpoGoit BoNaTMnLHOCTH, 6B -20 6B -20
¢ ¢punsTpom ADX 4570 -2415 4570 -2415
dunetpol Mepexynn./ Mepenpoa -10 -10 -10 =21 -18 -21 -10 -20
Mepecevente 9 .8 7 23 21 20 8 .21 RS -7073 -4093 -6878 |-3537  -1978  -3824 |(-6015 -3113
ncc -1765 -926 -1045 [-1628 -1213  -1337 (-1245 -1393
Croxactuy. -10 -10 -10 -24 -23 -24 <10 -23
Nepeceyene -9 -7 -9 -2 -22 -2 - 21
302 -1570 -705 -1534 _,262 1755 _‘222 _‘27: S1416 CUrHanbHas NUMHUS -2656 -1B13 -2026 -2324 -1330 -1968 [-2165 -1874
MACD -10 -10 -8 -22 -21 -19 -9 21
Nepeceyene -9 -8 -9 -22 -18 -23 -9 21
TCgI'IB -1666 890 1720 |-1984 -1265 -2715 1425 -1988 CUrHanbHas NvHUS -1B08 -1210 -1476  |-1259  -1434 -533 |[-1498 -1075
; -10 -10 -10 -22 -21 -20 -10 -21
Nepeceuetne -10 -7 -8 .22 -9 .24 .8 .22 3 Croxactu.
ACC 1942 769 1731|1798 -1071  -2350 |-1481 -1740 pacxoxaexue -3245 -2443 -3008 |-3259 -3182 -2179 |-2899 .2873
-10 -9 -7 -22 -19 -20 -9 -20
Haknox -10 -9 -1 -22 - - - - RSI
ncc -1667 -906 _15-,2 .1083 -s:: _25";: _‘2169 _‘4202 pacxoxpenve -2278 -1529 -1309 |[-3065 -3400 -2935 {-1705 -3133
MACD 26 12 27 2 20 -5 22 5
Haknox -10 -10 -9 -23 -20 -21 - -21
ace -2137 L1629 .1289 |-1714  -1096 -1199 _'58: 1336 pacxoxpenue 1393 1250 2062 140 985 -589 | 1568 179
CesoHHoe -10 -4 -1 -6 -2 8 -5 0
Haknon -10 -9 -8 -23 -19 -3 -9 .15
R - - - - 7 -577 73
Tcene -1B42 -1365 -1208  |-1647  -1561 -91 |-1470 -1100 fiepecenenne 7 424 e 800 s 578 s
Ce30HHbIN -9 -7 3 -14 -14 -16 -4 -15
HaknoH -10 -10 -9 -23 -23 -23 -9 -23
ACC -2353  -1531  -1603 |-1872  -1391 .2002 |-1B20 ~1755 MmyIILC -1069 787 275 | -es2 o785 1750 | 51T c1162
MNepeceuenme -10 -7 6 -14 -21 20 -4 -5
nce-on -1 - - - - - - -
_2228 -16;3 _”;g _32";:: ‘gf; ‘72: 16;3 222; C noaTeepxpeHnem -1195 -832 846 -1512 -3408 1677 -394 -1081
Nepeceuenme ¢ -10 -9 -2 -20 -23 1 -7 14
3cc-on -10 -1 - - - - - -
2350 ‘50: 1‘75: “if zzf: 3‘22 , 10 , 23 noATEEpXACHMEM U -1669  -1696 .220 |.2545 -2642 o5 |-1198 -1697
3 i ° ° 1809 -260 nHBepcuen
Tcene-on -10 -9 -9 =21 -17 -20 - -
-2405  -1869 -1246 |-1821 _971  -1343 -1542 -13;: TNyuoe -9 -6 -6 “14 10 o1 A
nepeceyexne -12B7 -406 -6B6 -894 -643 -702 -793  -746
Acc-on -10 -10 -9 -23 -23 -21 -10 -22 Tynas .10 .10 -8 15 20 .8 .9 -1a
-1 . . - - . - . o .
865 1a88 1038 2222 2254 1604 -1462 -2027 MHepuys -2410 -1560 -1288 |-1316  -1942 -372 |-1753 -1210
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Tabauya C-1. Pesyavmamor mopeoeéau nopmepenem 0as 6cex uccaed08aHHbIX [IpoTnBOTPEHAOBbIE MOAEIN HA OCHOBE CKOJIB3SIIMX CPEAHMX paboTaiu
Modenell co ecemu sudamu 6x0008 (npodoaicerue) MeHee CTabWIIbHO, YeM MOJIENIU CJIeIOBaHMs 3a TPeHIOM. MHOTMe 13 HUX Je-
MOHCTPUPOBAIM MEHbBILINE YOBITKM MU JaXe HEKOTOPYIO MPUOBLIb B Mpe/e-
BeiGopke Bie BuiGopKM Cpeavee ; Jax BbIOOpKU. BHe mpesnenoB BbIOOPKU HaOMOAanach aHAJIOTMYHAS KapTUHA,
B Bre 0COOCHHO B OTHOLIEHUM MOJEIM Ha OCHOBE TMOJUICPXKKHU/COMPOTUBICHUS
OTkpbiTve  JIUMUTHBIA Cron- OTKpbITME JIUMUTHLIA  CTon-
npukas npukas npukas npukas BbiGOpke BbIGOPKH| CKO]'[])?,HH_U/]X CpeZ[H]/]X.
Hepocesee o s 4 R 21 o1 1@ | -4 .20 : 3a nckimodeHreM Mozemu pacxoxaenusa MACD, Bce oCHMIIATOPBI TpH-
P — ~1251 -655 234 |.3465 -3896 -2440 | .557 .3270 g HocuIM Oosblive YObITKM. TTouTn Bcerma oHU paboTaiu XyXe, 4eM Clydaii-
) HbIe BXOIbl KaK B IpelesiaX, Tak U BHE IMpenesoB BbIOOpKH. CaMoii xymiiei
Mepeceyenve ¢ -9 -10 -8 =21 =21 -20 -9 -21
noATEEpXKACHVEM 1 -1546  -1078 998 |-2087  -3203  -2905 |-1207 -3045 ObLIa MOJIEITb MepeKyIIeHHoCcTH /TiepeniponaHHocTh RSI. B oGenx yacTsix BbI-
uwBepcuel [ OOpPKM JaHHBIX YOBITKM TIPU €€ MCITOJb30BaHUN ObUTM OTPOMHBIMU, TOPA3Io
Commennuiii npoSof e e o 22 22 s 6 .10 _ GoJibllle, YeM OXHUAAeMbIe YOBITKM CIy4ailHbIX BXOIOB.
-1631  -1519 52 [-2284  -2056  -1329 [-1067 -2190 C 1pyroii CTOPOHBI, CE30HHbIE MOJIENIM ObLIM OJHO3HAYHO JIyYlle Cyyail-
Lok 1o 1o s 23 23 s o .20 ' HOTO BXOJia. XOTSI TOJIbKO OHA M3 HUX Jiajla peaJibHYIO MPUOBUIb U B Mpefiesax,
MUH./MaKC. -1320  -1087  -1245 |-3741 -3551  .944 |-1204 -2745 ¥ BHE TIPEIEIOB BBIOOPKHM, IBE M3 HUX ObUTM MMPUOBUTBHBI BHE IPEIEIOB BbI-
OGpaen. Mo 96 1o 102 1oa i % | e GOpKH, a YOBITOK ellle HECKOMBKUX ObLT rOpasao MEHbIIE, YeM OXUAAEMbII
ceth 18-6-1 6917 7879 6764 | -233 -331 362 | 7187  -67 YOBITOK MOJIE CJTy4alHBIX BXOMIOB.
PesynbTaThl pocTeiiieii JyHHO# Mozien ObUTH HEOTHO3HAYHbIMU. B mpe-
O6pawen. Mean. %K 535 547 329 -18 =17 -16 470 -17 6 6 6 o
cere 18-14-4.1 7080 6203 6308 |-1214  -961 -1154 | 7196 1110 _ nejiax BbIOOPKU OOJIBIIMHCTBO TECTOB MOKA3aJn YOBITOK, KOTOPBI, TeM He
MeHee, ObUI JTydllle OXHUIAEMOro YObITKA CIy4ailHbIX BXOHOB. [Ipu 3TOM MO-
Touka passoporTa, an. ca. 311 308 237 =17 -16 =11 285 -15 A
cort 18-10.1 0316 0373 10630 |.2027 -2197  -2868 | 9773 -2464 IieJTb Ha MPeCeYeHU M JIYHHBIX CPEAHUX OblIa OHO3HAYHO JIy4lle CITy4aitHOro
BXOJIa KaK B Tpejiesiax, Tak U BHE NPEIeIoB BHIOOPKHU.
Touka paasopora, An. ca. 768 742 469 13 13 ;2| 660 -9 XoTd COIHEUHble MOIENU B NpeNenax BhIOOPKM paboTanu Jydylle CIiy-
cetb 18-20-6-1 18588 18569 15392 -2001 -1886 -518 17516 -1468 o - p A p p yq
YaifHOTO BXOJIa, BHE IMPEIeJOB BHIOOPKHU Pe3y/bTaThl ObUTM HEOMXHOPOIHbBI-
Touka passopoTa kop. oA, 207 209 175 12 8 -6 197 5 MM ¥ UBMEHYMBBIMU. DTO TakKe OTHOCUTCS K MOJE/ISIM Ha OCHOBE IIMKJIOB.
18-10-1 8448 8701 - -
cere 12553 | 880 405 -1138 | 9801 51 BripoueM, LMKJIMYECKKME MOAEIU MPU BXOJE MO IMMUTHOMY MPUKA3Y WK 110
Towa passopora kop. ca.| 602 604 387 19 -20 .22 531 .21 LIEHE OTKPBITUS B MOCIEIHUE TOABl paboTalu ropasio Xyxe, 4yeM ciydaii-
18-20-6- . . E .
cer» 18-20-6-1 18850 18905 6320 -5314  -5163  -2076 14592 -4184 Hble BXonbl. Kak 1 B ciiyyae ¢ MOmeIsIMH Ha OCHOBE MPo6Osi, ONTUMU3ALIUS
Feremnieckas 82 66 42 63 88 12 63 54 3/1eCh HE MTPAeT POJIM; 3HAYMMBINA YPOBEHb IMOJTOHKHU MO MCTOPUYECKHUE
Moxens, 17264 14846 16247 10231 14820 4246 16119 9799 IaHHbIe ObLT OOHApYXXeH TOJBKO B F€HETUYECKUX MOMAENSX U HEMPOHHBIX
AnvHibIe cRenki
ceTsix. MI3-3a orpoMHOTO pazmepa obGpasiia JaHHBIX ONTUMU3ALMST OIHOTO-
Tenemmeckan 55 17 23 -1o 11 -13 32 -1 NIBYX MapaMeTpoB, HEOOXOAMMBIX ISl OOJNBIIMHCTBA MOIENEH (3a UCKITIOUue-
Mopaenbs, 11929 7424 7493 -2711 -3351 -3704 8949 -3255 o o o vy
OPOTKIG CaGTKY HUEM TeHETUYECKON M HEeMPOHHOI ceTH) HaBajia MUHUMAJbHBIA 3GbdeKT
«BPEIHOI» TOATOHKH.
Basosas Kak HU CTpaHHO, MOJEIM Ha OCHOBE HEMPOHHBIX CETE JOBOJIBLHO Y4acTo
(cnyuaiinbiii BXoA) .
Cpen/loX% -11,3 11,1 -10,8 | -22,6  -22,0 -18,0 |-10,9 -20,9 MOKA3bIBAIM HETUIOXUE (JIydllle CIyJailHbIX) Pe3yJIbTaThl BHE MPEEIOB BHIOOP-
CTOTHAI0X% 3,8 3,6 2,6 3.3 ku. B mpeznenax BeIOOpKU, ecTecTBEeHHO, 3¢ (PeKTUBHOCTD HelipoceTeil Obuia
Cpen SCAEN 2243 .1930  -2039 |-1863  -3056  -1493 [-2071 -2137 noTpscaouieii. Mbl TPOBOAMIM KOPPEKLIMIO KO3 HULIMEHTA KOPPETIALIMY, HO
Ct0mkn SCAEN 304 477 391 391 M TI0C/IE KOPPEKIIMU KOPPEJISILIUS OCTaBalaCh 3HAYMMOIA, COXpaHsisi BHE Tpe-
JIeJIOB BBIOOPKHU OILYTUMYIO PeajibHyI0 MPOrHOCTUYECKYIO IEHHOCTb.
Pesynbrathl npaBii, pa3pabOTaHHBIX C MMOMOIIBI0 TEHETUYECKUX aJIro-
PUTMOB, ObLIY CaMbIMU JIy4ILIMMU. BenunkonenHast 3¢ GeKTUBHOCTD, ITOJTYYeH-
Hasl B TIpefesiax BBIOOPKU, COXPaHsUIACh B JTMHHBIX MMO3ULIMSX U HA TaHHBIX
BHE BBIOOPKM.
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O000meHne

MHorue u3 Mozeneit OblIM OMKMCAHbI KaK «3HAUYUTEIbHO MPEBOCXOMASLINE CITy-
YaiiHble BXOIbl». DTU MO MOIJIM Obl CTAaTh MPUOBUIBHBIMU B COYETAaHUU C
yIIydIIeHHO#H cTpaterueit Boixoaos. B yactu Il kauru crano oueBUaHO, YTO MU
UCIOJIBb30BAHMU CIIYYalfHOTO BXO/la XOpollasi CTPATerusi BbIXOda CIOCOOHa
MOBBICUTh MPUOBLTbL (WM CHU3UTDH YOBITKM) MPUMEPHO Ha $1000 B cpenHeit
cresike. DTo 03HAYaeT, YTO MPU XOPOLLIEM BbIXO/IE MOJIEIM, TEPIIEBIIUE YObIT-
KU B HECKOJIBKO COT J0JIAPOB, MOTYT CTaTh MPUObUTBHBIMU.

Kak 66110 cka3aHoO BbILlIe, ITYTh ObLT IOJTUM, TIOPO TPYAHBIM M 00ecKypa-
kuBalouuM. Ho mpu 9ToM B3IJIs1 € BBICOTBI CyMes 0OHApYXXUTh MHOTO MOTEH-
LMaIbHO NMPUOBUIBHBIX Mofeneit Bxoaa. Kpome Toro, 6pu10 0OHapy>XEeHO He-
MaJIO CIOPIPU30B: TaK, HECMOTPS HA YKACHYIO PEMyTalMi0 U OMACHYIO TeH-
NIEHLMIO K TOATOHKE IOl UCTOPUYECKHE TaHHbIE, HAWITYYLIMMU BHE TIPEIEIOB
o0yyaroLleil WM 3BOJNIOLIMOHHON BbIOOPKM OKa3alMChb MMEHHO HEIIPOHHbIE
CEeTH M FeHeTMYecKue Moaenu. JIpyrum Clopripru3oM 0Ka3aloch TO, YTO HEKO-
TOpble U3 Hanbosee MOMyJISIPHBIX TOPTOBBIX MOIXOI0B — HaMpUMep, nepece-
YEHUS CKOJIB3SILLMX CPEIHUX U CTPATErMi Ha OCHOBE OCLIMJUISITOPOB — OKa3a-
JIUCh B YUCJIe HAMXYALIMX BCETO C HECKONbKMMHU MCKIoueHusiMu. [Ipumeya-
TeJIbHBI OBbUIM TaKXe Pe3yJIbTaThl MCCIEN0BAaHUA LIMKINYECKUX MOJENIEl, OoT
KOTOPBIX OXKHUAAIU XOPOLUei, ecu He UAeaabHOI paboThbl HA OCHOBE MX TEO-
perrdeckoro ussitectsa. Ho, BO3MOXXHO, BBUIY UX MOITYJISIPHOCTH, axe NpU
COJIMIHOM MaTeMaTh4eckoii peanu3aunu 3dHEeKTUBHOCTD 3THUX Mofesei Oblia
HH3KOH.

CBETJIbIE TOYKW

IpoBoauiock uccnenoBanue 3h(HEKTUBHOCTH TOPTOBIU 1IEJIbIM MOpTdheaeM
U KaKI0TO M3 TPeX BUIOB MPUKA30B Ha BXOJ (BXOI IO 1IEHE OTKPBITHS, IO
JIMMUTHOMY U CTOM-TIpHKa3y). DdbeKTUBHOCTD B Mpeeiax U BHE MPEIeIoB
BBIOOPKYU OLIEHUBAJIACH 110 OTAETBHOCTH.

Haunyumas 3¢bdeKTuBHOCTb BHE TIPE/IeioB BHIOOPKHU ObLTa MoKa3aHa re-
HETUYECKUMU MOJIEJISIMU B JUIMHHBIX MO3UIMSAX. BXOM MO 11eHe OTKPBITHS ObLT
0c00EHHO TIPUOBLUIEH (MPUOBLTL B TIPOLICHTAX TONOBBIX — 64,2% B npeznenax u
41,0% BHe NpeIesioB BRIOOPKH). DTa MOJIEIb Oblla PUObLIbHA TAKKE TTPU BXO-
Iie TI0 IMMUTHOMY TIpUKAa3y ¥ MO CTOI-IIPUKA3y, IPUHOCS] BHICOKHME CPEIHME
npuobLUTH B caenke. OMHaKo AaHHAast MOJIE/ b TeHEPUPOBAJIa CIEIKU OYEHb Peji-
KO (4TO MOXKHO MCITPaBUTh 00Jiee CIOXXKHBIMU BEPCUSIMU TIOTOOHBIX MOJIENIEH).

B nopsinke yobiBaHUsA 3P HEKTUBHOCTH BHE IPEIETIOB BHIOOPKU CIICIYIO-
1eii OblTa KOMOMHALIMST MOJIENIU TIepeceueHMsT Ce30HHBIX CPEIHUX C TTOATBEP-
KIEHUEM TIPU BXOJIE MO CTOM-NpUKa3y. [10moOHO IMHHBIM MO3ULIMSM TeHe-
TUYECKOI MOIEN, OHa Oblia MPUObLIbHA U B MpeJeaX, U BHE MPENeOB Bbl-
GOpPKHU: B Ipe/Ieiax BBIOOPKY CpeaHss MPUOBUIL B cAeNKe cocTtaBuia $846 npu
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JIOXOIHOCTH 7,4%; BHE MPEIEIOB BHIOOPKY CpeIHsist MPpUObLIb B cresike $1677
npu gpoxomHoctr 9,5%. Ilpyrue ce30HHBbIE MOJETU TakKxXe paboTalu XOpOLIO.
BHe mipejie/ioB BHIOOPKHM MPOCTasi CE30HHAS MOJIEb Ha OCHOBE TI€PECeYeHUS
TakXe ObLTa PUOBUTLHOIM.

3areM MIET MOJEIb Ha OCHOBE TOUKM Pa3BOPOTA IOJ yIIPABJIEHUEM HEii-
poHHOIi ceTn 16-10-1 B KOPOTKUX IMO3ULIMSIX. DTa MOJEIb IaBaJia PUObLIb BE3/Ie
M CO BCEMM BXOIAMMU: BHE IPE/IENIOB BHIOOPKU TIPY BXOJE IO LIEHE OTKPBITUS
MOJIeJTb MTOKa3aja JOXOXHOCTh 9,3% TomOBBIX, IPUYEM CPEeIHsIsl CHeKa MpH-
Hecia $580 mpuGHLIM; B Mpefesiax BIGOPKY JAHHBIE TIOKA3aTeM COCTABUIM
35,2% 1 $8448 cOOTBETCTBEHHO.

Jaree, Moiesib Ha 0OpallieHHOM Bo BpeMeHu MemiernHoM %K Takske moka-
3bIBaJIa MPUObLIb, OCOOEHHO CO BXOIOM IO CTOMN-Tpoka3y. BHe mpeesnoB Bbl-
GOPKM JOXOXHOCTh COcTaBwIa 6,1 %, a cpenHss MpuobUIb B caeike $362. B mpe-
JieJ1aX BHIOOPKM 3TH TOKA3aTeln paBHANINCH 22,5% 1 $6764 cOOTBETCTBEHHO.
O6paruTe BHUMaHUE HAa 3HAYUTEIbHOE yXYIIICHUE PE3YJIbTATOB MPU TEPEX0-
IIe K IJAHHBIM BHE TIPE/IETIOB BHIOOPKHU: XOTSI 3TO CBUIETEIBCTBYET O MOITOHKE
O/l KICTOPUYECKHUE JIAHHBIE, CUCTEMA OCTANIACH MPUOBUTBHON M BHE BBIOOPKH,
M, TAKAM 00pa3oM, OHa MOKET MCIIOJIb30BaThCsl B PEaIbHOI TOPrOBJIE.

Ere omHa mMonenb, MpuObUIbHASA Ha 00eMX BBIOOPKAX JTaHHBIX, — 3TO MO-
nenb pacxoxaeHust MACD, ocoGeHHO Tpu BXOIE 10 IMMUTHOMY IIpuKa3y. BHe
BBIOOPKH €€ TOXOIHOCTb cocTaBuia 6,1% Tpy cpemHeil MPUOBUTM B CHOENKe,
paBHoit $985. B mpenenax BLIGOPKY 3TH MOKasateu coctaBuiu 6,7% u $1250
COOTBETCTBEHHO.

W HakoHel, cpeay MOJIEiei, TIOKa3aBLIMX MPUObLIb KaK B Tpeeiax, Tak 1
BHE TIPE/IEIOB BBIOOPKH, CJIEIyeT YIIOMSIHYTh MOJEIb MOIIEPKKH,/COMPOTHB-
JICHHSI HA OCHOBE ITPOCTBIX CKOJIB3SIINX CPEIHUX C BXOIOM IO CTOI-TIPUKA3Y:
BHE BBIOOPKU €€ To10Bast JOXOIHOCTb COCTaBIIIA 6,4% TIpU CpenHeil pUuobLTH
B crenke $482. B mpenenax BHIGOPKY OTH MOKa3aTen coctaBiiu 5,8% u $227
COOTBETCTBEHHO.

[Moutu Bce ocTaBLIMECs MOJIEIN MPUHOCKIIN YOBITKY BHE BBIOOPKH, @ MHO-
T¥e — Jaxe B TpelesiaX BHIOOPKHU. EIMHCTBEHHBIM MCKITIOUEHHMEM ObLTa MO-
IIeJTb Ha OCHOBE MPOOOEB BOAGTHABHOCTH, OTPAHMYEHHAST BATIOTHBIMU PhIHKA-
MHU, KOTOpasi paboTajia BecbMa Xopolio (B Tpeesiax BeIOOpku — 12,4% B ror,
$3977 co cnenku, BHE MpeesioB BHIOOPKKU — 8,5% 1 $2106 COOTBETCTBEHHO).

06006wweHune

HecMmoTpsi Ha TO 4TO GOJBILIMHCTBO OCTAJILHBIX COYETAHMI MOJIETIEil U BXOIOB
ObUIM YOBITOUHBI BHE IMpE/ENIOB BBIOOPKU, BO MHOTHX CJIyyasX YOBITOK ObL1
MEHbILE, YEM OXMAAeMblii YOBITOK CUCTEMBI CIY4YaifHbIX BXOOB.

Bunumo, cyiiecTByeT psi Monenei, JaJIeKKX OT uieasa u TpeOyIoIuX Jalb-
Heiiled pa3paboTKu, HO CIIOCOOHBIX B Mpelesax BbIOOPKU JaBaTh MPUObLIb,
COXpaHsisi BHE BHIOOPKM MPUEMJIEMbIE CTATUCTUYECKUE MTOKA3ATEIH.
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CBETJIbIE TOYKU BBJIN3U

Jlo 3TOr0 MOMEHTa MBI 0OCYXXIaIH TOJBKO PabOTy MOJENeld, TeCTUPYEeMBIX Ha
1esiom roprdere. [Tpu TecTUpoBaHUM OBLUIO CIETAHO MHOXECTBO 3aMEYaHMUIA,
KacalolMXcsi 0COOEHHOCTE pabOThl TOW WJIM MHOW CUCTEMBbI Ha OMpPEACICH-
HBIX PbIHKAX. 3a4acTyl0 OTMEYaJioCh, YTO TaHHAasl MOJETb, BUIAUMO, paboTaeT
Ha 3THX PBIHKAX XOPOIIIO, a IPpyrre MOJeIN Ha HUX ke — Tioxo. HeT comHe-
HMIA, YTO TIyTeM MOA00pa JIYJIINX COYETAHWI MOJIENIeil U PHIHKOB MOXHO CO-
31aTh TOPTdENTb CUCTEM TSI TOPTOBIN MopTdeneM peIHKOB. [1pn nznoxeHnn
pe3y/IbTaTOB TECTOB B TAHHOW KHUTE OBUTM OTMEUYEHBI XOPOIIINE COYEeTaHUS
PBIHKOB 1 Mojiesieil 6e3 TOTOoHUTETbHON ONTHMHU3aLN TTapaMeTpoB.

TToptdens hopMupoBaiics HA OCHOBE CTATUCTUYECKON 3HAUMMOCTH B ITpe-
niesax BBIOOpKU. Llesbio ObLT MOMCK ONTUMAIBbHOTO COYETaHMSI MOIETU U BXO-
I1a JUIs KaXI0TO U3 PBIHKOB B cocTaBe noptdesns. Ecmu mwis naHHOTO phIHKA
MOTEHLUMAIBHO TOAXOIMIO HECKOJBKO MOJIENE, TO JIMIIHUE OTOpachiBAJIUCh
0 TPU3HAKaM CJIOXHOCTU (4eM CJIOKHEe MOJieNb, TeM MEHbILIE K Heil 10Be-
pue), TUIOXOi paboTHI C LIeJbIM TopTdesieM U MoToOHBIX dakTopoB. Crieru-
¢duueckre KoMOUHAILIMK, OTOOPAaHHbBIE B pe3y/bTaTe, BKIIOUAIOT BECh CIIEKTP
Pa3IMYHBIX OCLIWIISITOPOB, CKOJIB3SILIMX CPEIHMX, JIYHHBIX M COTHEYHBIX MO-
Nieneit, Ce30HHbIX MOJIEIel U HEMPOHHBIX CETEei; HE BKJIIOYEHBI TOJILKO FeHe-
TUYECKHUE AITOPUTMBI, TIOCKOJIBKY B HAIlIMX TECTaX FeHETMYECKNE CHUCTEMBbI
COBepIlIaiu OYeHb peakue caeaku. [Ipu 3ToM Ha pbIHKaX, XOpouio paboTas-
IIMX B TIpeieiax BBIOOPKU, cHUCTeMa OOBIMHO BOOOIE HE TOProBajia BHE BbI-
6OpKM — NpUObUIL BHE BEIOOPKU ObLIA MOJIy4eHa Ha COBEPLLIEHHO APYTUX PbIH-
Kax. DTo He 03HAYaeT, YTO MTOBEACHNE CUCTEMBI BHE MPEeIOB BEIOOPKH ObUTO
IJIOXUM — TIPOCTO, €CJIM PBIHOK ObUT MPUObUIEH B OJHOW YacTH, TO B IPYToii
TIOYTH HE UCTTONB30BaJIcsl. Maoe KOJIMYeCcTBO CIEIOK, XapaKTepHOe JUTs TeHe-
TUYECKOIl Moziesn, ObLIO 0OYCIIOBIEHO crielindUYeCKMMU CBOMCTBaMU JaHHO-
ro Habopa MpaBWJI M CITOCOOOB MX COUETaHMSI B CUTHAIAX TTOKYITKU U TTPOIaKH.
TTpu HEeKOTOPBIX UBMEHEHUSIX HAOOPOB MpaBUJl, OCOOEHHO B KOJUYECTBE MC-
TTOJTb3YeMBIX TIPaBUJI M MX COYETaHM1, MOXHO B KOPHE M3MEHHUTh HaCTPONKY
JITOPUTMOB Ha peIKue COOBITHSI.

J1711 HEKOTOPBIX PEIHKOB MHOTIa HEBO3MOXKHO OBITO HATH MPEIOYTHUTETb-
HYI0 MOJeJb. B Takux ciydasix moibupanachk MOesb, MJIOXO paboTaBIiiasi Ha
PBIHKE B 1I€JIOM, HO TTPUHOCHBIIAS TPUOBLITH HA OMHOM-IBYX <«TPYIHBIX» PBIH-
Kax. Hampumep, Monenb repekyruieHHoCTH /iepenponaHHoctu RSI ¢ Bxogom
10 TUMUTHOMY TIpMKa3y Ha mopTdese paboTaia 1mIoxo, HO Ha pPeIHKaX 30J10Ta
U cepebpa — rnpuemsieMo (B Tipesesiax BBIOOPKU rofoBast 10XOAHOCTh 27,3 U
3,9%, a cpennsist cnenka — $9446 u $4164 o 305101y U cepedpy COOTBETCTBEH-
HO). BHe mnpenesoB BBIOOPKU JOXOIHOCTb B MPOLIEHTAX I'OIOBLIX COCTaBUJIA
23,6% (301mot0) 1 51,7% (cepeGpo), cpenHue nMpubbUTH B caeikax — $12 194 u
$24 890 coOTBETCTBEHHO.

OnHa 13 KpYITHBIX HEHPOHHBIX CeTell, KOTOpbIe, TIO-BUIMMOMY, OBbIIH T1e-
PEONTUMU3UPOBAHBI, ObLUTa MIPOTECTUPOBaHA HA TPEX PhIHKAX MIIEHUIIbI, TIe
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HU OfIHA IpyTasi MOZIeJTb He 1aBajla CTATUCTUYECKN 3HAYMMBIX pe3ynbTaToB. [1pu
3TOM KpYITHas HEWPOHHASI CeTh, MPEICKa3bIBAIOIIAS TOYKU Pa3BOPOTA U TOP-
TYIOIIast TOJIBKO JUTMHHBIMU TTO3ULIMSIMU C BXOZIOM TI0 IMMUTHOMY TIpYKasy, lajia
CTAaTUCTUYECKU 3HAYMMBIE PE3y/IbTaThl HA KAXJIOM M3 PHIHKOB TIIeHHIl (6o-
nee 40% romoBoii pubbLM 1 Gostee $15 000 co cpenHeil caenku B mpeaenax
BBIOOPKM). Kak HU CTpaHHO, HECMOTPsI Ha GOJTBILION pa3Mep CETU U OMTACHOCTh
«BPEIHOI» TIOATOHKM O], NCTOPUYECKUE TaHHbBIE, BHE TPEAETOB BBIOOPKHU
MoJIeJTh TIOKa3aia JOXOIHOCTh 24% 1 B cpeiHeM 3apaboTaia $5000 Ha KaxioM
W3 PHIHKOB TIIIIEHUTIBI.

Lukindeckast MoJiesTb, eABaJii paboTaBIIiasi Ha KAKOM-JIOO PHIHKE, YCIIeTI-
Ho Toprosaia S&P 500, moka3as rofoByio 10XOAHOCTh 15,3% mpu cpexHei mpu-
oM B crenike $4613 B mipenenax BHIOOPKU. BHe TpeesioB BBIGOPKH 3Ta MO-
IieJTh TIOKa3ana J0XOAHOCTh 21,4% romoBhIX NpU cpeaHell MPUObLIN B CIEIKEe
$4698. Cremyer OTMETUTD, YTO 110 JAHHBIM HAIIETO MPOIILIOrO MCCIIEN0BAHUS
(Katz, McCormick, Maii 1997), nukiMJyeckasi MOIeJib BeCbMa YCIelTHO pabo-
TaeT Ha pbiHKe S&P 500.
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Jaa IW BAKJIOYEHNE

Korna mist Kaxknoro pbiHKa ObUIO HAiiIEHO XOpolllee coYeTaHUe MOACTN U
BXOIa, MBI MIPOBEN aHaIn3 3(HEKTUBHOCTU PHIHKOB B IIpefesax U BHE Ipe-
J1eJIOB BBIOOPKU. bl nnocTpoeH rpad K U3MEHEHUsI KaluTasa, TOKPbIBaIOLLIUKA
o6a niepuoga (puc. C-1).

MpbI OGbUIM yOIUBJIEHBI, OOHAPYKMB, YTO BHE IPEAEIOB BBIOOPKU TOPTOBJIS
moprdesieM CUCTEM U PBIHKOB MIPUHECIIA MPUOBUTL B pa3Mmepe 625% ronoBbix!
Tak Kak coyeTaHUsI PIHKOB U MOJEJIeil MOAOHPAIUCH 10 UX CTATUCTUYECKOM
3HAYMMOCTH B TIpeiesiaX BBIOOPKHU, TO TTOJy4eHHas JOXOAHOCTh 544% romoBbIX
B Ipejiesiax BbIGOPKHU Oblia B HEKOTOPO#i cTeneHu oxunaeMoii. TeM He MeHee
BEPOSITHOCTH TOJIyYEHUsI TaKOW MPUOBLUIN B Ipenesax BBIOOPKU COCTaBIISIET
Bcero-Hascero 1 uz 3 000 000 000 000 000 000, T.e. 3 X10'%, Naxe ecau npoBo-
JIUTh OOBEMHYIO ONITUMM3ALMIO C JAECATKAMU ThICSAY TECTOB, TO PE3yJbTaT Oy-
IeT BCce paBHO CTaTUCTUYECKU Ype3BblYaiiHO HOocToBepeH. BHe mpenesios Bbl-
OOPKM BEPOSITHOCTD CITy4ailHO TIOJIyYUTh TAaKOE€ COOTHOIICHUE PUCKA/TIPUOBI-
JIV WJIM TOOBO# noxoa paBHa 1 K 40 MIJITMOHAM — 37I€Ch 1aXKe MOocJie KOPPeK-
LM Ha IIMPOYaNIITyIO OTITUMM3ALINIO CTATUCTUYECKasi JOCTOBEPHOCTD PE3yJb-
Tarta Oyner ype3BblUaliHO Bejluka. Ha camoM pgesie BHe IpenesioB BbIOOPKU
ONTUMM3aLMsI HE NMPOBOAWIAchk. B mpenenax BBIOOPKYU BCe CHCTEMBI ONITUMU-
3UPOBAIMCH Ha LieJIoM TTopTdese. [TapameTpsl Mozaesieil HU pa3y He roaBepra-
JIMCh KOPPEKLIVM TSI paGOTHI Ha BHIOPAaHHBIX CITeM(PUIECKUX PBIHKAX, U UC-
MOJIb30BAJIACH TOJIBKO CTAaHJAPTHAsi CTPaTerusi BbIXONOB. Mcronb3oBaHue JIyd-
IIMX U3 CTPATeryii BEIXOIOB, OMUCAHHBIX B YacTH [II, Momio 661 04eHb 3HAYM-
TEJIbHO YJy4YLIUTb 3(hHEKTUBHOCTH B LIEJIOM.

TakuM oGpa3oM, HECMOTPSI Ha TO YTO OOJIBILIMHCTBO CUCTEM He paboTaioT
¥ GOJIBILIMHCTBO TECTOB MOKAa3bIBAIOT YOBITKH, JOCTATOYHO OOIIMPHBII TOUCK
MOXET MPUBECTU K CO3JIaHUIO CTPATErMU TOProBJIM TOPTdEsieM, CIIOCOGHOM
6€e3 BCAKOTO TNMpeyBEeTUYEHUS JaTh 3BE3IHBIE PE3YIbTAThI.
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