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BBenenue.

Hcropust  pa3BUTUSL  4YEIOBEYECTBA  HEPA3PBIBHO CBfi3aHA C  PA3BUTHEM  €roO
B3aMMOOTHOIICHHUI C OKpyxkaromiei cpemnoil. COOCTBEHHO TOBOps, caMa HUCTOPHUS 4YeIOBEKa
Pa3yMHOI0 BO MHOT'OM M €CTb MCTOpHS Pa3BUTHUS €r0 B3aUMOJCHCTBUSA C OKPYKAIOLIEH CpeNoi.
HauaB HecrienmHoe 1BMKEHHUE C OJYMHEHUSI CBOEH BOJIE OTHS U CO3JaHUs MEPBBIX MPUMHUTHUBHBIX
Opyauil Tpyna, 4YeJOBEYECTBO, TOCTOSHHO YCKOpsisa Imar, mpunuio K Hadany XX|I Beka
AKTUBHOMY MHCIIOJb30BaHUIO «OTHS» aTOMHOTO M HaHO TexHosoruil. CoBeplIeHCTBOBaHUE
CPEICTB CBSI3W TPUBEIO K TOMY, YTO PAJAUYC OOINCHUS JIIOJCH YBEIMYUIICS C HECKOIBKHX
JIECAITKOB METPOB JI0 ThICAY KHUJIOMETPOB. lIporpecc B BBIYMCIUTENBHOW TEXHUKE MO3BOJIMI OT
BO3MOXXHOCTH TEPECUUTATh WICHOB OOIIMHBI MEPEHTH K CIIOCOOHOCTH MOJAETUPOBATH MPOLECCHI
Ha MOJIEKYJISIPHOM YPOBHE M CO3/IaHHUI0 MCKYCCTBEHHOTO MHTEJUIEKTA. YKa3aHHbIC JTOCTHUKEHUS
M3MEHWIH JI0 HEY3HABAEMOCTHU MPAKTUYECKH BCE ACTIEKTHI )KU3HU COBPEMEHHOTO YEJIOBEKA.

CnocoOHOCTh U3MEHATh XapaKTep B3aMMOJICHCTBHS C OKPY)KAIOIIEH Cpelloi SBIIECTCS HE
TOJIKO YHUKAJIBHBIM KadeCTBOM 4YEJIOBEKa pPa3yMHOro, OTJIMYAIOUIUM €ro OT OCTaJbHBIX
MpeICTaBUTENIe JKUBOTHOTO MHpa, HO U (pyHIZaMEHTanbHBIM (PAKTOPOM, OKa3bIBAIOIIUM
CUJIbHEHIIIeEe BIMSHUE Ha ero pa3BuTue. [loaTBepkKACHUEM TOMY CIYXHUT PAacIpOCTpAHEHHAs B
COBPEMEHHOM HCTOPUYECKON HayKe cucTeMa Kilaccu(UKaIMKM 3TanoB pa3BUTHUS YEJIOBEUECTBA, B
OCHOBE KOTOpPOH JIEXKUT pa3/eleHHe 5M0X B 3aBUCHUMOCTH OT Mpeodsiajaroniero Ha TOT
UCTOPUYECKHI MOMEHT BpEMEHH CcIocoba NpeoOpa3oBaHUsT MAaTEpPHH, a BIOCIEACTBUH U
uHpopmanuu. Haunbomee H3BECTHBIMU KaTETOPUSIMH JaHHOW KiacCU(UKAIIMK SBISIOTCSA, K
npuMepy, KaMeHHbIH/ OPOH30BbII Beka, MHAYCTpUATbHAsH/ MOCTHHIYCTPHATbHAS SMTOXH.

C TOukM 3peHHs TEOpUM YIpaBJIEHHUS, TPOrpecc, BbIpaKAIOUIUCA BO Bce Oosee
pazHOCTOpOHHEM H 3((HEKTHBHOM HCIIOIH30BAHUH YEIIOBEKOM OKPYXKAIOMIEH Cpelibl, BHITIISIUT
KaK IMOCTETICHHOE MPUOIMKEHUE TEKYIIET0 BEKTOpPa COCTOSIHUS CUCTEMBI K BeKTOpy 1enei. [lox
CHUCTEMOHM B JAHHOM CIIy4ae€ ITOHMMAETCs COBOKYMHOCTh YEJIOBEYECTBO - OKPY’KAOIAsl Cpena B
UX B3auMojelcTBUU. B cuimy orpaHu4eHHOCTH (M3MOJIOTMUECKUX BO3MOXKHOCTEH UelOBEeK HE B
COCTOSIHUM H3MEHATH OOJBIIMHCTBO IPOLECCOB, MPOTEKAIOIIUX B Cpene, MO3TOMY YyKa3zaHHOE
B3aMMOJICIICTBUE B 3HAYMTEIBHON CTENEeHH MpOTeKaeT B HMH(OPMAIMOHHON IJIOCKOCTH.
BeIpaxkaeTcst 3TO B TOM, YTO YEJIOBEK CHayala CTAPAETCS MOIYyYUTh MAKCUMAIbHOE KOJIMYECTBO
nH(popManuu 00 MHTEPECYIOIIEM €ro SIBIICHUH, a 3aTE€M IBITAETCS BBIPA0OTATh pelieHue, Kak
MaHHYI0 WHQPOPMAIMIO MCIOJB30BaTh ISl JOCTH)KCHUS IMOCTaBICHHOHN Ienu. B Gonee obOmem
BUJE MOXXHO CKa3aTh, 4YTO UYEJIOBEK B3aUMOJECHCTBYET C OKpYXKAloIleW Cpeaol myrem
BCECTOPOHHETO H3y4YEHUE €€ 3aKOHOB M MOCIEAYIOIIEr0 WX HCIOJb30BaHUS IS JTOCTHIKEHUS

coOCTBeHHBIX Iieneit. Takum oOpa3om, HHGOOPMAITMOHHOE B3aUMOJICHCTBHUE SIBISIETCS OJHUM W3
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HauboJsee BaKHBIX aCMEKTOB B3aUMOJICHCTBUS YEJIOBEKA CO CPEIOM.

«Tort, kT0o Biameer mHbOpMaIen- BirageeT MupoM»- TJIacUT MU3BECTHAs MOCIoBHUIA. B
CBETE MPUBEJCHHBIX BBIIIE PACCYKICHHA CMBICI €€ CTAaHOBUTCS OYEBUACH. 4YeM OOJBIIUM
KOJIMYECTBOM HMH(POpPMAIMU O SBJICHUHM WM IMPOIECCE BIAJCET YENOBEK, TeM OObIle y HEro
[IAHCOB JOCTHYb LI€JIM B OTHOIICHUHU JTaHHOTO SBJICHUS WK mporiecca. [locTurunyB gusnyeckue
3aKOHBI, YeJIOBEUYECTBO CO3JaJI0 KOopabiiu, caMoJIeThl M MalIMHBI; TOJYyYUB HHPOpPMAIHUIO O
3aKOHAX (PU3MOJIOTHH, HAYYHIIOCH JICYUTh HEU3JICYMMBIC paHee OOJIe3HH; OCBOCHHBIE 3aKOHBI
KHOSPHETHUKH MTO3BOJIMIIN MMOJAOUTH BIUIOTHYIO K TIEPCIIEKTHBE MOJIHOM aBTOMATH3AIUH IMpoliecca
IIPOU3BOJICTBA MaTepUANIbHBIX OJiar.

OpHako, HECMOTpsI Ha BIEUYATJIAIONINE YCIEXHU, €CTh 00JacTH, B KOTOPBIX COBPEMEHHAas
Hay4yHas MBICIIb JIO CHUX IIOp HE MOXET II0YyBCTBOBaTh Ce€0s TOJTHOBIACTHON XO3SHKOM.
JlocTaToOyHO BCHOMHUTBH JOBOJBHO CKPOMHBIE YCHEXH HAyKd B MPOTHO3MPOBAHUU IOTOJIBI,
CEHCMUYECKNX AHOMAIMM, PA3JIUYHBIX COLMAJIbHBIX SBJICHUM, B TOM YHCJIE SKOHOMUYECKHX
KpH3HUCOB.

K Takum «@10Xo MOgUUHSIOMIUMCS» YCUIUSAM HAYYHOW MBICIIH SIBJCHUSIM OTHOCUTCS U
MOBE/ICHUE BPEMEHHBIX (DMHAHCOBBIX psfoB. [lonTBepkKIEeHHEM TOMY CIYKHUT HEUCCSKAEMBII
y)K€ HE OJHO JecATWJIEeTHE TOTOK paboT Ha TeMy (UHAHCOBBIX PBHIHKOB, B KOTOPBIX
JTOKa3bIBAIOTCS [OA4Yac MPOTUBOIOJIOKHBIE TOYKHU 3pPEHMs], a TakKe OTPOMHOE pa3HooOpazue
METOJIOB ¥ MOJXO00B, UCTIONb3YEMbIX JIJIsl UX uccienoBanus. HecoMHeHHO, PMHAHCOBBIE PHIHKH,
SIBJISISICH  BOIUJIOLIIEHUEM CTUXUHHBIX TIPOIECCOB, NMPOOYXKMAIOT B YEIOBEKE OJHO U3 CaMBIX
JIPEBHUX U yIUBUTENIBHBIX €T0 KAUECTB: CTPEMJICHUE K TOKOPEHUIO U OTYMHEHUIO COOCTBEHHBIM
HeNsIM  TPOLECCOB  OKpykawoled cpeabl. J[laHHOE 0OCTOATENLCTBO B COBOKYIHOCTH C
MEPCIIEKTHBON MPAKTUYECKU HEOTPAHUYCHHOTO 3apa0doTKa SIBISIFOTCS, IO BUJUMOCTH, OCHOBHOM
MPUYMHON CTOJIb BEICOKOTO MHTEpEca K TeMe (PMHAHCOBBIX PHIHKOB.

Kak Obuto oTMe4YeHO paHee, BEpOATHOCTh yCIeXa B JTOCTHXKEHUU IIeNd, TpecieyeMol B
OTHONIEHUH TOTO WJIM MHOTO IMpOLiecca WM SIBICHUS, TEM BbIIIE, YeM OoJjblle UHpopMaluu o
JTAHHOM TIPOIIECCEe WIIH SIBICHUH UMEETCSl B PaCIOPSHKCHUH CyObeKTa, (hopMupyromiero meins. Jlis
JMOCTYIKEHUS I1IeTd Ha (PUHAHCOBBIX PBIHKaX HEoOXoauMoi uH(OpManuen sBISETCS MPOTHO3
Oynyuiero moeneHus: GUHAHCOBOTO BPEMEHHOTO psija.

Jlannast paGota sBIIS€TCS MONBITKOW pa300paThCsl B MPUHIUIHAIBEHOM CYIIECTBOBAHUU
WIH OTCYTCTBUU BO3MOXKHOCTH IMPOTHO3UPOBAHUSI (DMHAHCOBBIX PBHIHKOB, & TaKXKE CYIIHOCTH
KJIACCUYECKHUX U COBPEMEHHBIX METOJ0B IPOTHO3UPOBAHUSI.

Takum o6pa3oM, Ienpl0 JaHHOW palOTHI SBIAETCS MOJIYyYEHHE TEOPETUUYECKUX U

MPAKTUYECKUX HAaBBIKOB 3()PEKTUBHOTO MPOrHO3UPOBAHUS (PUHAHCOBBIX PBIHKOB. Jlis
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JOCTHYKEHUS TIOCTaBJICHHOM 11eJId B pa0OTe PelaloTcs CIeAyIOIINe 3aJaun:

1) packpbITHE CYHNIHOCTH OCYIICCTBICHHs OIepanuii Ha (UHAHCOBOM PBIHKE Ha MpHUMEpe
BamoTHOTO pbiHka FOREX, ompeneneHne OCHOBHBIX TMOHSTHH,  O3HAKOMIIGHHE C
OCHOBAMHU TE€XHHYECKOTO U (yHIAMEHTAILHOTO aHAIN3a

2) pacKpbITHE OCHOBHBIX 3aBUCHMOCTEH MEXAy KOTHPOBKAMH BT W JIPYTUMH
MOKa3aTeIsIMI

3) omucaHuWe METOJOB NPOTHO3UPOBAHUS TIPU TIOMOIIM CTATUCTUKU (B OCHOBHOM,
3aBUCHMOCTH, JMCIICPCHOHHBIN aHAIN3 U TaK Jlayiee)

4) omnucaHHE METOJOB MPOTHO3UPOBAHUSI TIPH TTOMOIIN SKOHOMETPUKH (B OCHOBHOM, TEOPHSI
BpPEMEHHBIX psAa0B, Mmoaeab ARIMA u tak masee)

5) omucaHue METOJOB IPOTHO3UPOBAHUS MPH MTOMOIIY TEOPHU HEHPOHHBIX ceTel (00ydeHue
NEPCENTPOHOB, CO3JTaHUE MHEHHS MHOTUX CETel, TOCTPOECHHE COOCTBEHHOTO TIOKa3aTeIs)
PaGoTa moctpoeHa crieayronum o06pa3oM.

PaboTa mojenena Ha TEOPETUUECKYIO M MPAKTHYECKYIO YacTh. B rmaBe | Teopernueckoun
YacTU coJep)KaTcs OOIIMe CBEIACHHA O MEXAyHapogHoM BamioTHOM peiHKe FOREX,
OIKCBHIBACTCSI HCTOPHSI €ro BO3HMKHOBEHHMS W OCHOBHBIE TEHJICHIMHM pa3BuTusa. J[lanee
pPacKpbIBaeTCs CYIIHOCTh (DYHIaMEHTAJIbHOIO U TEXHUYECKOIO aHajiu3a, MPUBOIUTCS MOHSITHE
TOPrOBOM CHCTEMBI €€ TMPaKTHYECKOE 3HAuYeHHE, OOCYXKMAroTcs oOmue mpoOIeMbl
MPOTHO3MPOBAHUS BATFOTHOTO PHIHKA.

I'maBa Il mocBsimieHa TEOPETUUECKUM aCIeKTaM MPOTHO3MPOBAHMS BPEMEHHBIX PsIoB. B
JaHHOM pa3zielie B paMKax JIMHEHHOro MOJAXO0Ja paccMaTpUBAIOTCS MapaMeTpUuecKue u
HemapaMeTpuuecKue TUIbI Mojenel, oOcykaaeTcss mpobiieMa CTalMoOHapHOCTH psina. B pamkax
HEJIMHEHHOTO MOJX0J]a PAacCMATPUBAIOTCS TEOPETHUYECKHE ACTIEKTHI IMOCTPOEHUS HEHPOCETEBBIX
MOJIEJIEH ITPOTHO3a.

B rnase Il pa3bupaercs mpakTudeckas CTOPOHA MPOTHO3MPOBAHUS BPEMEHHBIX DSIIOB.
Ha mpumepe BamotHo# mapet USDCHF otpabaTrbkiBatoTcsi HaBBIKM MOCTPOSHHUS MPOTHO3HBIX
Mmojeneii. B mepBoit wactu rnassl |l oTpaGaThIBarOTCS HABBIKKM MPOTHO3WPOBAHUS BPEMEHHOTO
psoa NTUHEHHBIMH METOJAMU. TapaMeTPUUECKUM U HemapaMeTPUYECKUM, JaeTCsl OILeHKa
KayecTBa MPOTHO3HBIX MOJIENe U Jienaercs BbIBOJ 00 MX MPUMEHUMOCTU. BTopas 4acTh riiaBbl
[Il mocBsitieHa MPOTHO3UPOBAHUIO BPEMEHHOTO pPslia C HCIOJIb30BAaHHE HEIMHEHHBIX MOJCIICH
(MCKyCCTBEHHBIX HEWPOHHBIX ceTeil). B pamMkax IaHHOTO TOAXOAA PEIIAOTCS pa3JIndHbIC
ONTUMU3AIMOHHBIC 3a/aui (MaKCUMH3AIMsI TPUObUIA, MUHUMH3AIMS ONIMOKH, Kiaccu(uKaiums
00pasoB).

B 3akimtounTensHOM 9acTH MOABOAUTCS HTOT TPOJICIIAHHONW PaOOTHI.



I'TABA 1 BBEJIEHHE B MEK/ITYHAPO/HbBIH BAJIFOTHBIH PHIHOK

1.1 Bo3nukuaoBenue peiHka FOREXu 0CHOBHBIE TEHACHIINH €T0 Pa3BUTHUS

MexnyHapOJHBIN BaIOTHBI PBIHOK B TOH (opme, 9TO MBI BHIUM €ro CErojHs,
CYIIIECTBYET CPaBHUTEIILHO HelaBHO. [ mobanbHble n3MeHeHusT Hadamuch B 30 rombl XX Beka,
KOrJla pa3pasuiicss MHpPOBON (DMHAHCOBBIA KpH3WC. BmecTe ¢ HavajaoMm Kpusuca yXOAHUT B
MPOILIOE TOCHOJICTBO 30JI0TOMOHETHOTO CTaHJAapTa, PYLIATCS MHOTHE TOPrOBO-3KOHOMHYECKHE
CBSI3HU.

B 1944 npomna bperron-Bynckas kondepenuus. B pesynbprare qaHHON KOH(EpeHIHH
Mexaynaponusiii  BamoTHbI — GoHx (MB®) cTaHOBHUTCS  BaKHEHUIIMM  HWHCTHTYTOM,
KOHTPOJIMPYIOIIUM  MEXAyHapoAHble  (UHAHCOBO-DKOHOMHUYECKHE  OTHOIIEHHUSA.  bbuin
YCTAaHOBJICHBI PEryJIMPyEeMbIe MApUTEThI BAIIOT, MpuBs3anHbie K gosuiapy CIIA (Bo3amoxHOe
OTKJIOHEHHE MOTJIO COCTaBJIATh He Oonee 1%), nosimap ke, B CBOIO OYepeqb, ObLI MPUBS3aH K
30710Ty. MI3MeHeHns: 0OMEHHOTO0 Kypca MOTJIM WMETh MECTO, HO JUIsl 3TOr0 HEOOXOauMO OBLIO
corniacue MB®. B pe3ynbprare miaHMpOBajJOCh YEpPE3 HEKOTOPOE BpPEMsI BCE BAIIOTHI CHIENIATh
koHBepTupyeMbiMu. K 1958 rony MHorme eBpomelckue CTpaHbl OOBSBISIOT O CBOOOTHON
KOHBEPTHPYEMOCTH CBOMX BamOT, B 1964 310 cnenana Smonus. B 1967 romy mpowusoruia
JIeBaJIbBAIIMS aHTJIMMCKOTO (PyHTa, 4TO HaHECHO mociaeaHuit ynap no bperron-Byzackoi cucreme.
Bce 310 compoBoxkaanock skoHoMuYeckuM Kpusucom B CIIA, KoTopbele yXe HE MOIUIH
MO/JIEPKUBATH MPEKHIOKO LIEHY HA YHITUIO 30J10Ta.

Kak pesynerar, B aBrycre 1971 poct geduumra muiatexHoro OanaHca BBIHYIWI
npesugenTa P. HukcoHa nprocTaHOBUTh KOHBEPTUPYEMOCTh JOJUIAPOB B 30J10TO. B pesynbrare,
B 1973-19740nax npexHss cCHCTeMa MPEeKpaTHiia CBOE CYIIECTBOBAHUE.

B 1976 rony cocrostnace fmaiickas koHdepeHuus B T. Kunrcron. IlpencraBurenu
BEJYIINX MHPOBBIX TOCYAApCTB C(HOPMHUPOBAIM HOBBIE NPHUHIUIBEI MUPOBOW BATIOTHON
cuctembl. ['ocynapcTBa OTKa3aauCh OT MCIOJB30BAaHUS 30JI0Ta B KAa4e€CTBE CPEACTBA MOKPBITHS
nebunuTa NpU  MEKIYHAPOAHBIX IIarekaX. (OCHOBHBIMU 3JIEMEHTAaMH HOBOW CHCTEMBI
BBICTYMAIOT MEXIOCYAapCTBEHHBIE OpraHu3alid, pEryJIUpPYIOUIUE BalIOTHbIE OTHOILIEHUS,
KOHBEPTUPYEMOCTh BaiioT. [laTeXHbIMU CpeACTBAMHU BBICTYNAIOT HAI[MOHAIBHBIC BAJIIOTHI.
['maBHBIM MEXaHH3MOM, MOCPEACTBOM KOTOPOTO OCYIIECTBISIOTCS MEXIYHApOAHbIE BAIIOTHBIE
orepaiu, BHICTYIAI0T KOMMEpUeCKUe OaHKHU.

PaccmoTrpuMm Temepb Oonee mMoApoOHO MOHSATHE «CBOOOJHO KOHBEPTHUpPYEMas BaJllOTa»

(CKB). CKB — 5710 HanioHaj bHasi BAIIOTa T€X TOCYJapCTB, KOTOPhIE PaTU(PHUIMPOBAIH CTAaThiO 8
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VYceraBa MexayHapoIHOTO BaTOTHOTO (OHIA. ITH BATIOTHI 0€3 OrpaHUYeHU OOMEHUBAIOTCS HA
Opyrue BHJbl BAJIIOT M MIMPOKO HCIHOJB3YIOTCA JUIS OCYIIECTBICHMS IUIATeXeW Ha
MEXTYHAPOJHBIX PHIHKAX.
Ycrae MB® (Articles of agreement of the IMRjbu1 paspaboran B utone 1944 rona.
Crartbs 8 YcraBa MBO® riacut, 4to cTpaHbl, paTH(UIIMPOBABIINE JAaHHBIA yCTaB, 00S3yIOTCS:
a. Ycrpauuth mperpanasl TekymuM rmiarexam (avoidance of restrictions on current
payments)
b. VYcrpanute nuCKpUMHMHAIIMOHHYIO BAJMIOTHYIO moiuTuky (avoidance  of
discriminatory currency practices)
Cc. OOecneunTh  KOHBEPTHPYEMOCTh  HMHOCTPAHHBIX  TOPrOBBIX  OallaHCOB
(convertibility of foreign trade balances)
d. ObGecrieunts GoHx uHPOpManKEH, HEOOXOMUMON I €ro JeATeIbHOCTH
(furnishing of information)
€. OOsA3aHHOCTh COTPYyAHHYATh C (OHAOM U APYTMMU YJI€HAMHM COTJIAlICHUs
COTJIACHO MOJUTHKHU pe3epBHBIX akTHBOB (Obligation to collaborate regarding
policies on reserve asset®ro o3Hayaer, YTO CTPaHbI JTOJKHBI COTJIACOBHIBATH
aKTUBBI (POHJIA, YTOOBI MOAEPKUBATH €TO PpAOOTOCIIOCOOHOCTb.

Takum oOpa3om, cienaB CBOM JCHEKHBIE 3HAKH CBOOOJHO KOHBEPTUPYEMBIMH, MHUPOBas
HDKOHOMHKA IIepella Ha HOBBIM OJTal pa3BUTHSA. MUPOBONM BAJIIOTHBIM PBIHOK 4allle BCETO
nHassiBator FOREX (FOReigh EXchange —wuwoctpanubiii oOMen»). ExenHeBHBIH 00beM
orepanuil Mo BaJIIOTHOMY PHIHKY HAMHOIO IPEBBIIIAET aHAJIOTUYHBIA MOKa3aTelb MO APYTUM
peiakaM. ExenneBubiii 00bemM pbinka FOREX coctaBnsier 3-4 tpumnmmona mpommapos CIHIA. C
KaXKIBIM TOA0M 3Ta 1udpa pacrer.

Ha nanHOM pBIHKE KOMMEpUYECKHE, TOCYNapCTBEHHBbIC OpTaHHW3alMu W (PU3UYECKUE JTUIA
MPOJIAIOT M TIOKYIMAIOT BaJIOTY OJHOW CTpaHbl B OOMEH Ha BamioTy apyrou. [ns ymoOGcTma
pacueToB ObUIO BBEACHO TaKO€ MOHATHE, KAK MUHUMAJBHBIA «J10T» MOKYNKH. OH ObUT MOJIOKEH
paBHBIM OJTHOMY MWJUIHOHY JOJIIapOB. TOJBKO HAYMHAS C STOW CyMMBI (PU3UYECKOMY JUITY WIIH
OpraHU3aly MOKHO BBIXOAUTH HA MexXIyHapOIHBIN BaIIOTHBIN PBIHOK.

Jlns nonaepkaHusl JIMKBUAHOCTH U MOOMIIBHOCTH JIAHHOTO PbIHKA ObUIO BBEACHO MOHATHE
«mapkeT-meiikepoB» (Mmarket-maker).Mimu SBIsAOTCS KpYyIMHbBIE TpaHCHAIMOHAIbHBIE OaHKH,
KOTOpBIC B3sUTH Ha ce0si 0053aTeNhCTBO MOCTOSSHHO OOHOBIISITH KYPCHI, 10 KOTOPHIM OHU TOTOBBI
MOKYIaTh M MPOJaBaTh T€ WIM WHBbIE BaliOThl. OTKa3aThCs OT CHEIKU MO 3asBICHHOW IeHE
MapKeT-MelWKepbl IpaBa HE HMMEIOT. PaccMOTpuM  Temepb OCTaJbHBIX YYAaCTHUKOB pbIHKA

FOREX.



Jns Ttex opraHumzauuid ¥ (U3MUECKHUX JIMI], Ybsl 3asgBKa MEHbIIE, YeM MUHUMAIbHO
BO3MOXKHas, MPEAyCMOTpEeH cleAyromuil BapuaHnT. OHH MOTYT 3akiIOYUTh JIOTOBOP O
IPEJOCTABICHUH YCIYT ¢ TeM OaHKOM WJIM OpraHU3alUel, y KOTOPOW eCTh COTJIallleHHE C KeM-
1100 U3 MapkeT-MeiikepoB. Torna omnepamuu, KOTOpbIe XOTAT MMPOBOAUTH 00JIee MEIKUE UTPOKH,
OyIyT IPOXOIUTh Yepe3 MOCPEIHUKA, U, YKPYIHSAACh, (OPMUPOBATH MOJHOLICHHBIE 3asSBKH. JTH
3asBKH mocTynaroT Ha peiHOK FOREX. Menkue onepanuu orpaHMYMBarOTCS OJHOW COTOMU JIOTA,
to ecth $10,000.00b19HO MOCPEAHUKH, BO3HUKAMOUIME HA JTAHHOM DBIHKE, MPEAIaraloT CBOMM
KIMEHTaM <«KpeIuTHOoe Iiedo». KpeauTHoe miedo — 3TO JOMOJIHUTENbHAas CyMMa, KOTOPYIO
MOCPEAHUK JAaeT B3alMbl Ui YBETUYEHUS IOKYMATENbCKOW CIOCOOHOCTH NpPU COBEPIICHUU
caenok. Kpenutnoe miedo — Oe3pa3zMepHasi BeIMUMHA, HA KOTOPYIO YMHOXKAeTcs 3asBKa KIMEHTA.
Ecnu nocpenHuk npemiaraet KpeautHoe miedo B pazmepe 100, 1o npu Hammunu y kiunenta $100
OH MOJET coBepIIaTh onepanuu Ha ppiike FOREXHa cymmy $10,000.

Cy1iecTBOBaHHE JaHHOTO PBHIHKA >KM3HEHHO HEOOXOIMMO PBIHKY TOBAapHOMY U JPYTHM
pPBIHKaM, TOCKOJIbKY CIEJKH B Ka)XJI0W CTpaHe OCYIIECTBISIOTCS B HallMOHAIbHOM Bamorte. Jls
NOKYIIKM TOBapOB 3arpaHuIlell He0OOXOMMa ee BaJlfoTa, KOTOPYIO MOKHO TMOJIY4YUTh, OOMEHSB Ha
HEe CBOIO BAIIOTY. DTO OJJHA U3 MHOTUX MPUYMH CYIIECTBOBaHUS MEXIyHApOJHOTO BaJIOTHOTO
pbiHKa. [1ockoIbKY OTHOCHTENBbHBIE CTOMMOCTH BAJIIOT MOCTOSIHHO U3MEHSIIOTCS, TPECTaBIIAETCS
BO3MOXKHBIM NOJy4aTh IPUOBUIL OT MOKYIKH TOM HIJIM MHOM BaJIIOTHI B MOMEHT, KOI'/la LIeHa €€
CHU3UJIACh, U IPOJAKU B IEPHUOJ MTOAbEMA IICHBI.

Cpenu OCHOBHBIX MpUYMH HomyssipHocTH phiHka FOREXMoXHO BBIAETHTS Crieaytomue:

Bo-nepBbIX, 3T0 JMKBUIHOCTH. VIMEHHO NE€HBI'M UMEIOT HAWBBICIIYIO JIMKBUAHOCTH U3
BCEX BO3MOXHBIX akTuUBOB. [loatomy peiHOK FOREX, Ha KOoTOpOM B KauecTBe aKTHBOB
oOpamraioTcs JeHbIM, IPUBJIEKAET MHOTHX MHBECTOPOB. Belb MNMEHHO JTMKBUIHOCTD U TIO3BOJISIET
UM CBOOOJIHO paboTaTh Ha PHIHKE, COBEPIIATH CACIKU JTF000ro o0bema.

Bo-BTopsix, 310 oneparuBHOCcTh. PriHOK FOREX paGoraer kpyriiocyTrouHo, 4To O4ueHb
yIO0OHO Ui yYaCTHUKOB PBIHKA, TaK KaK UM HE MIPUXOAUTHCS KAaTh, YTOOBI OTpearupoBaTh Ha TO
WJIH UHOE COOBITHE HA PHIHKE.

B-tperbux, 310 cromMocTh. PriHOK FOREX TpagunnoHHO He UMeEeT HHKAKUX
KOMMCCHOHHBIX PacXo0JI0B, KPOME €CTECTBEHHOW PHIHOYHOM pasHHMIlbl, crpena (Spread)mexmy
[EHAMH CTIPOCa U TPETIOKECHHUS.

B-ueTBepThIX, 3TO OJHO3HAYHOCTH KOTHUPOBOK. M3-3a BBICOKOW JIMKBUJAHOCTH DPBIHKA
IpojiaXka MPaKTUYECKH HEOTPAHUYEHHOTO KOJIMYECTBO JIOTOB MOXKET OBbITh BHIMIOJIHEHA 110 eIMHON

PBIHOYHOHM IIeHe. DTO TO3BOJSET M30€KaTh MPOOJeMbl HEYCTOWYMBOCTH, CYIIECTBYIOMIEH BO



¢rrouepcax M Apyrux (HOHAOBHIX WHBECTUIUSAX, I/I€ B OJAHO BpPEMsl M IO OINpeAeJeHHOW IeHe
MOTYT OBITH MTPOJAHBI TOJBKO OTPAHUYEHHOE KOJIMYECTBO KOHTPAKTOB.

B-msteix, 310 pasmep mapku. JIMIMHTOBBIN pblyar (KpeauTHoe "Iiedo') Ha pBHIHKE
FOREXycranaBiuBaeTcst TUIMHTOBOM KOMIIAHUEH U, KaK y»e ObUTO CKa3aHO BBIIIE, OMpEAeseT
COOTHOIICHUE MEXIYy CYMMOW 3ajlora M BBIJACISIEMBIM TOJ Hee 3aJIoroBbIM Kamutaiom: 1:20;
1:40; 1:50; 1:10G1 tak manee. Mcrons3oBaHue TakKuX OOJBITUX KPEIUTHBIX "TUIeU" JenaeT 3TOT
PBIHOK BBICOKOZIOXOAHBIM U OJJHOBPEMEHHO BBICOKO PUCKOBAHHBIM.

MexayHapOAHbI BaJIOTHBIM PHIHOK MOXKHO KJIacCH(UIIMPOBATh C Pa3HbIX cTOpoH. C
OJIHOI CTOPOHBI, OH MOKET OBITH KJIacCU(UIIMPOBaH o BUAY onepanuii. Hanpumep, cymectsyer
MHPOBO# PHIHOK KOHBEPCHOHHBIX Omepaiuii (B HEM MOXXHO BBIJCIUTH PHIHKH KOHBEPCHOHHBIX
onepanwmii Tuna noap CIIA / smonckas viena win noiap CIIA / kaHaackuit ojuiap 1 TOMy
nogo6noe). C 1pyrod CTOPOHBI, MOXKHO ITPOBECTH KIACCU(DUKAIMIO MO TEPPUTOPUAILHOMY
npu3Haky. B HacTosimee Bpemsi mMupoBoil BamioTHBIM pbeiHOK FOREX o6pasyer cucremy
MOCTOSTHHO B3aWMOJICHCTBYIOIIUX MEXIYy COO0OM C TOMOIIBI0 HOBEHIIUX KOMIIBIOTEPHBIX
TEXHOJIOTHI BATIOTHBIX PHIHKOB, KOTOPBIE HAXOISATCS B PA3IMUYHBIX YTOJIKaX MHpPA, B Pa3HBIX
4acoBbIX mosicax. HamOoiee 3HaYMTENLHBIMU PBHIHKAMH MOXHO cuuTath Asuarckuii (Tokwo,
Cumnramnyp, I'onkonr), Esponeiickuii (Jlonmon, ®pankdypt Ha Maiine, [{ropux) u AMepUKaHCKHI
(HL}O-IZOpK, Yukaro, JIoc-Anmxenec).

OCHOBHBIMH YYaCTHUKAaMHU BaIFOTHOTO PBIHKA SBISIOTCS KOMMEpYECKHe OaHKH, (GUPMEI,
OCYILECTBIISIIONINE MEXKJIyHApOAHbIE BAJIOTHBIC ONEpAIH, KOMIIAHWH, OCYIIECTBISIOINE
3apyOeXHbIE BIIO)KCHHSI AKTHUBOB, IIEHTpalbHblE OaHKH, BAIIOTHBbIE OWPXKH, BAIIOTHBIE
Opokepckue GUPMBI, a TAK)KE YaCTHBIC JIUTIA.

Kommepueckue Oanku. OcHoBHbie 00beMbl (90-95%) cnmenok Ha peiHke FOREX
COBEPIIAIOT KpyMHeHre koMMmepyeckre 6anku. OHU MPOBOIAT HAMOOIBIINK 00BEM OMeparyii.
[Tomumo paO®OTHI OT JMIA KIUEHTOB OaHKM TaK)K€ COBEPILIAIOT ONEpalil CaMOCTOSITEIHLHO 3a
c4eT COOCTBEHHBIX cpelncTB. EkeqHEeBHBIM 00bEM TakHUX OIepaluil TOCTUraeT HECKOJbKHUX
MUJITAAPIOB JTOJIAPOB.

Oro takue Oamkm, kak Deutsche Bank, Barclays Bank, Union Bank of Switrel,
Citibank, Standard Chartered Bamk gpyrue. X OCHOBHBIM OTJIIMYHMEM SIBIISIOTCS KPYITHBIE
00BEMBI CHIEJIOK, KOTOpbIE MOTYT MPUBECTH K 3HAYUTEIbHBIM H3MEHEHHUSM B KOTHPOBKAX
BaJIFOTHBIX TIap.

@upmMBI, OCYIIECTBISIONMINE BHEUIHETOPIOBbIE OINEpalUU. 3/1eCh HMMEIOTCS B BHUIY
KOMIIaHUH, KOTOPBIE YUaCTBYIOT B MEXKIYHAPOAHON TOProBie, MPEAbIBIAIOT YCTOMUMBBII CIIpOC

Ha MHOCTPAHHYIO BaIIOTY U NPEIOKEHHE WHOCTPAHHOM BaltOThl. Takue KOMIAHUU OOBIYHO HE
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MMEIOT MPSIMOTO JAOCTYNA HA BAJTIOTHBIA PBIHOK U MPOBOAAT BCE ONEPALIMHU YEPE3 KOMMEPUECKUE
OaHKH.

Komnanuu, ocymecTBugmomue 3apyOeKHbIe BIOKEHUS aKTUBOB. [laHHBIE KOMITaHUH,
NpPEJCTAaBICHHbIE pa3IMYHOIO poJa MEXKIYHApOAHBIMH  HMHBECTHLHMOHHBIMH  (OHIAMHU,
OCYIIECTBIISIOT MOJUTUKY AUBEPCUUIIMPOBAHHOTO yIpaBIeHUs MopTdeaemM akTUBOB, pa3Menias
CpeICTBa B IICHHBIX Oymarax MpaBUTENbCTB U KOPIOPALUNA PA3IMYHBIX CTPaH.

K nmanHomMy BuIy (QUPM OTHOCATCS TakKe KPYIHBIE MEXKIYHAPOIHBIE KOPIOpAIUH,
OCYILIECTBIIAIOIIME WHOCTPaHHbIE IPOU3BOJCTBEHHBIE WHBECTULMHU. CO3JaHUE WHOCTPAHHBIX
¢unranoB, COBMECTHBIX MPEANPHUATHH U TOMy MoaoOHoro. B kadecTBe mpumepa MOMKHO
npuBectu Xerox, Nestle, General Motors, BPipyrue.

LenTpansHbie Oanku. B 3a1auy eHTpaTbHBIX OAaHKOB BXOJUT PEryTHPOBAHUE BATIOTHI HA
BHEIIIHEM pBIHKE, HHBIMHU CJIOBAMH, OHH NPEJOTBPAIIAIOT PE3KHE CKAYKU KYpCOB BO M30exaHUE
SKOHOMMYECKHUX KPHU3UCOB, MOJJEpKaHMUs OajaHca 3KCIOpPTa M HMIIOPTa U TOMY IOAOOHOE.
[lenTpanbHble OaHKK OKa3bIBAIOT MPSMOE BIMSIHUE HA BATIOTHBIN PHIHOK. MIX HENb3s1 OTHOCUTH HU
K MeIBeIsM, HU K ObIKaM, IIOTOMY YTO OHHM MOTYT WIpaTh KakK Ha TOHIKEHHE, TaK U Ha
NOBBILIEHHUE, UCXO/S U3 IIOCTABICHHBIX MEpE] HUMHU 3a/1a4.

Bamtotaeie Oupku. B psge crpaH ¢ mepexomHOW ASKOHOMHUKOW (DYHKIIMOHHPYIOT
BaJIOTHbIE OWpXH, B (DYHKIMH KOTOPBIX BXOJIUT OCYIIECTBICHHE OOMEHa BaIOT IS
IOPUIMYECKUX JHI U (OPMUPOBAHUE PBHIHOYHOTO BAIIOTHOrO Kypca. ['ocymapcTBO OOBIYHO
aKTUBHO PETYIHUPYET YPOBEHb OOMEHHOTO Kypca, MOJIb3YsCh KOMIAKTHOCTHIO OUPIKEBOTO PHIHKA.

Bamtotabie Opokepckue Gpupmbl. X 3amaueii SBisieTcsl CBeIeHNE MOKYIATeNs U MpoaBIia
WHOCTPAHHOM BaJIIOTHl M OCYIIECTBJICHHME MEXAY HUMH KOHBEPCHOHHOHM OIepanuu. 3a CBOE
HOCPETHUYECTBO OpOKepCKue (GUPMBI B3UMAIOT KOMUCCHIO B BUJIE MTPOLIEHTA OT CYMMBI C/IEIIKH.

Yactaple nuna. Pu3MUEcCKue JHIA TPOBOAAT OOJBIIOE KOJUYECTBO HETOPTOBBIX
OTIepalvii B 4acTh 3apy0eKHOTO TypH3Ma, MEPEeBOIOB 3apabOTHOM IJIaThl, IICHCHI, TOHOPApPOB,
MOKYTIKHU U MPOJIaXKH HATMYHON BaitoThl. C ympolieHneM BaliOTHONW TOProBiH, pU3ndecKue Juma
NOJYYHIIM BO3MOXKHOCTh HMHBECTHUPOBATh JCHEXHbIE cpeacTBa Ha peiHke FOREX ¢ menbio
nojy4eHus npuosun. Takux J0/ei Ha3bIBAIOT TPEHAepaMHu.

[IpuBenemM ompesneneHus: OCHOBHBIX TOHATHH, HCTIONB3yeMbIX Ha peiHke FOREX.

Mapika —3T0 cymMa rapaHTHITHOTO 3aJ10Ta, [0 KOTOPYIO MPEJOCTABIISIETCS KPEAUTHOE <ILIIEHO0».
ITon mapsxkeBOM TOProBjed NMOHUMAIOT CHEJIKU HA BAJIOTHOM PBIHKE, KOTOPBIE OCYILECTBIISIOTCS
IIPY TIOMOILY BBIJIEIEHNS FAPAaHTUITHOTO 3aJ10Ta M0/ IPEJOCTABICHUE KPEAUTHOTO «qlIeda.

JIWJIMHTOBBIA pblyar («UIe40») — 3TO CHCTEMa MPEAOCTABICHUS KpeAWTa TOA 3aor JUls

MPOBEJCHUS OMNepaluii Ha MEXKIyHapOJHOM pbIHKE. JIMIMHIOBBIA phluar ycTaHaBIUBAETCS
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JTWIMHTOBOW KOMITAHUEH U OIpeNessieT COOTHOILIEHHE MEXy CYMMOM 3aJI0ora M BbIAEISEMbIMU
mox Hee 3aeMHBIM KaruraigoM: 1:20, 1:40, 1:50, 1:10@ rak gaiee.

BamoTHeIM Kypc — 3TO Li€HA JEHEXHOM €IUHULBI OJHOW CTpaHbl, BBIPAKEHHAs B JCHEKHOU
€UHULE APYrOl CTPaHbl.

Jlor — ¢QukcupoBaHHAas CTaHIApTHAas CyMMa BaJIOThI, BbIAENsEeMas IJid Olepaluil mo Kyruie-
npojaxke BatOTHl. MlHOTJa Tak)Ke Ha3bIBaeTCs pa3MepoM KOHTpakTa. Pazmep ogHOro jorta paBeH
1 000 000 USD.

Bcero B mupe cymecrByer 6oiee S0 BuioB BamioT. TeopeTHdeckH, TOProBaTb MOKHO
KaKIOW U3 HUX, OJIHAKO Ha MPAKTUKE 3TO HE TaK. BOJBIIMHCTBO BaNIOT HE SBISIOTCA CBOOOIHO
KOHBEPTHPYEMbIMHU, OOMEHHBII Kypc MHOTUX BaJIIOT >KECTKO MPUBSA3aH K JOJIJIApy WM K Apyroi
BaJIOTE CHUJIBHOIO rocyaapcrtsa. Yale BCEro IMUIMHIOBBIE LEHTPHI MPEAJAratoT KOTUPOBKHU 110
CJIEIYIOIIMM OCHOBHBIM BaJIIOTHBIM Mapam:

EURUSD, GBPUSD, USDCHF, USDJPY, USDCAD, AUDUSD, EGBP, EURCHF,
EURJPY, GBPCHF, GBPJPY (EURespo, GBP —¢ynur crepnunros, CHF —mBeiinapckuii
¢pank, JPY —sanounckas itena, CAD — kananckuit momtap, AUD — aBcTpanuiickuii gosuiap).
[Mocnennue maTe BaMOTHBIX Map, He cBsa3aHHBIX ¢ USD (mommapom CILIA) HasbeiBatoTcst Kpocc-
KypCcaMu.

[TonibiTaemMcst  Temepb MPOBECTH KJIACCU(UKALMIO Pa3UYHBIX BaTIOTHBIX Map IO
HECKOJIbKUM MPU3HAKAM C T€M, YTOOBI BBISIBUTH ILTIOCHI U MUHYCHI paOOTHI ¢ Kaxa0i u3 HUX. B
KAauecTBE KPUTEPUEB ISl OLICHKH BANIOTHBIX Map OBUIM BHIOpaHBI. BOJATHIBLHOCTH, CpEIHEE
U3MEHEHHUE 3a JIeHb, CTOMMOCTb OJHOTO IMMYHKTa, CHJIa TOCYJapCTBEHHOI'O BIUSHUSA Ha OOMEHHBIN
Kypc, COOTHOLIEHHE peaJbHOro OOMEHHOro Kypca Y  HOMHHAJIBHOTO, JUHAMHKa
MaKpO’KOHOMHUYECKUX TOKa3aTelneil, K KOTOPBIM OTHOCUTCSI BAJIIOTA, B TOM YHUCIIe MHPIALUSA U
MPOLICHTHBIE CTABKHU.

1) Tlox BOJATHIILHOCTHIO MOHUMAETCS CTAHAAPTHOE OTKIOHEHUE JOXOTHOCTH.
Kiaccel BHyTpH npu3HaKa:
1. Hwuskas BOIaTWIBHOCTH
2. CpenHsis BONIATUIBLHOCTh
3. Bricokas BOJIaTUIBLHOCTH
2) CpenHee M3MEHEHHE 3a JICHb BBIYMCIIACTCS KaK CyMMa BCEX HM3MEHCHHH 3a BCe IIHH,
JIEJIEHHAsl Ha KOJINYECTBO AHEH.
Kiaccel BHyTpH npusHaka:
1. Vi3meHeHue 3a IeHb B cpeHeM MeHbIe SO myHKTOB

2. W3menenwue 3a neHp 6osbiie SO MyHKTOB, HO MeHbIe 150
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3. H3menenwue 3a neHp B cpearem 6ombine 150myHkTOB
Jannas knaccudukaiys 04eHb CX0Ka C BOJATHIBHOCTBIO, HO O0Jiee KOHKpPETHA.

3) CrouMOCTh OJHOTO ITYHKTa BBIYMCISICTCS B JOJUIApaX M IIOKa3bIBAaeT, HA CKOJBKO
YBEJIMYMBACTCS MPUOBLIB IPH MOBBINICHUU/YMEHBIIICHUH Kypca Ha 1 myHKT.

Cnenyrone XapaKTepUCTHKH  OTHOCATCS CKOpee K  MaKpOIKOHOMHYECKUM H
JOJTOCPOYHBIM XapaKTEPUCTUKAM BAIIOTHOM Maphl, KOTOPbIE MOTYT MPOSBISATHCS HE cpa3y B
HaIlleM KpaTKOCPOYHOM MHpE.

4) Bo Bcex cTpaHax, HOMHUMO CHJI CIIPOCA M MPEAJIOKEHUS, CYLIECTBYET €IlIe PeryJIup YOI
opran B Juue rocynapcrBa. Partuduxaius noroBopa 0 KOHBEPTUPYEMOCTHU BaJOTHI
OTpaHMYMBAET BMEIIATEILCTBO TOCYIapCTBa B IMPOILIECC YCTAHOBJIEHUS KYPCOB BalIoT,
OJIHAKO B TOW WJIM MHOM CTENEHU BMEIIATEIbCTBO OCTAETCSA U BApPbUPYETCS OT CTPaHbl K
CTpaHe.

Kiaccel BHyTpH npu3HaKa:
1. TocymapcTBO MOYTH HE COBEpIIAET KPYMHBIX onepanuii Ha peiHKe FOREX
2. TocynapcTBO BCTymaer B UIpy MNpH 3HAYUTEIBHOM OTKJIOHEHHH Kypca OT
YCTaHOBJIEHHOT'O KOPHI0pa
3. TocymapcTBO ycTaHaBIMBAEeT KypC MO CBOEMY pa3yMEHHIO (B 3TOM Cilydae BatoTa
HE MOYET OBbITh OTHECEHA K pa3psily CBOOOJIHO KOHBEPTUPYEMBIX BAJIOT).

5) CooTHomIeHNE HOMUHATBHOTO 0OMEHHOTO Kypca ¥ peabHOTrO.

PeanbHbII BAIOTHBINA KypC MOKHO OIIPENEINUTH KaK OTHOILICHUE LIEH TOBAPOB JIBYX CTPaH,

B3ATBIX B COOTBCTCTBYI-OH_Ieﬁ BaJIIOTC.

o

e ="

(s 7
f
rae € —peaJbHbII BAIIOTHBIN KYypPC;
P, —1eHbI Ha BHYTPEHHEM PBIHKE;

P; —wuensbl Ha 3apy0eKHOM pBIHKE.

HomuHanbHBIN BaIOTHBIN KypC MOKa3bIBa€T OOMEHHBINH KypC BalllOT, JNCHCTBYIONIIUN B
HACTOSIIIMI MOMEHT BPEMEHH Ha BAJTIOTHOM PBIHKE CTPAHBI.
Kiaccel BHyTpH npu3HaKa:
1. PeanbHblil Kypc paBEH HOMUHAJIBHOMY KYpCY.
2. HomuHanbHBIN Kypc 3aBBIIICH.

3. HomuHanbHBIN KypC 3aHIKEH.
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6) Temmbl MHPIAMKE ¥ BATIOTHBIH Kypc. 37€Ch aHAIM3UPYETCS AMHAMHKA WHQISIUA U
UHQISAIUOHHBIX OXUIAHUM Ui HECKOJBKUX CTpaH, 4TOObI ONpPENENUTbh BO3MOXKHBII
3armac MOIIHOCTH JIsl pOCTa WK MaJeHHs] OOMEHHOTO Kypca.

7) JluHamMuka APYrUX MaKpOIKOHOMHYECKUX IMOKa3aTeNied CTpaHbl, K KOTOPOW OTHOCHUTCS
BaJIIOTA.

Kiaccel BHyTpH npu3HaKa:
1. TeHaeHUHUS K YKPETUICHUIO BATIOTHI.
2. TenmeHums k ociiabJICHUIO BaIIOTEL.

[TonibiTaemMcst mpoBecTH KJIACCU(UKALMIO OCHOBHBIX BAJIOTHBIX Map IO MPHUBEACHHBIM
BbIIlIe KpuTepusM. B Tex ciydasx, Kkorja B KOHIE Ha3BaHUs BallOTHOM mapel 3HauutTcs USD
(EURUSD, GBPUSD, AUDUSD),0muH TyHKT NOJYYE€HHOH NpPUOBLIH WM YOBITKOB (Ipu
nokymnke 0,01n0ta ¢ kpeautHbM mwiedoM 100)crout 1$. 910 10BOIBHO TOPOTOit Ciryyaii.

Camoll arpecCMBHOM MOJMTUKON B OTHOIIEHUHM CBOEW BAJIIOTHI OTJIMYAETCS LIEHTPaTbHbBIN
Oank SImoHMM, KOTOPBIH YacTO MPOBOAUT MHTEpBEeHIMH Ha peiHKe FOREX ¢ 1menpio ocnabuth
ykpemsitoinytocst  Heny. @enepanbhHas PesepBhas Cucrema (CLIA) OGombmie omepupyer
MPOIEHTHBIMU CTaBKaMH, KOTOPbIE UMEIOT OOJIBIIIOE BIMSHUE HA IEHY J0JIIapa, BRIPAKEHHYIO B
npyrux Bamtotax. K coxkanenuto, mpeackasarh npoBeieHne M0I00HON MOJUTHKU TOCYIapCTBOM
Ha OCHOBaHUH MUCTOPUYECKON MH(DOPMALINK MTPEICTABISIETCS 3aTPYIHUTEIbHBIM.

Uro jxe KacaeTcsi OpYruX MaKpOIKOHOMHYECKHMX IOKa3aTelled, TaKux, KaKk WHQIISINS,
temn pocta BBII, 6e3paboTtrua u ToMmy nogo0HOe, TO UX BIMSHUE BO MHOTOM YCIOBHO U 4acTO
TPYAHO ONPEENNTh, YITEHO JIU YK€ UX BIIMSHUE Ha PRIHOYHBIN KypC WIJIN HET.

HaunGonee ynoOHOM 1y1sl pacCMOTpeHHs BAIIOTHOM napoid MoxkHO cuntath USDCHF.Bo-
NEPBBIX, JaHHAs BalIOTHAs Mapa 00JIaJaeT BHICOKOW BOJIATHJIBHOCTBIO, OJjaromapsi KOTOpOi
MO>KHO TMOJIYYUTh OONBINYI0 MPUOBLIL. BO-BTOpBIX, mpaBuTenbcTBo llIBeimapuun B OCHOBHOM
opueHTHpyeTcs Ha eBpo (koppensiusa mexxany EURUSDu USDCHFpasHa -1) 1 peiko mpoBOauT
AKTHUBHYIO HHTEPBEHIINIO HA BaJIOTHOM phIHKE. B-TpeTbux, OJUH MYHKT TaHHOW BAJIIOTHOM Mapbl
OTHOCHUTEJIBHO [ICIIEB, IMO3TOMY JIa)Ke CHIIbHOE OOpaTHOE ABIMI)KEHHE HE NMPHUBENET K OOJBIINM
yOBITKaM 1Y TOPTOBIIE.

PaccMoTpuM Temeph MPUHIMITEI TOPTOBJIM YacTHBIX JuI] Ha peiHKe FOREX. Yame Bcero
aHaJ M3 BaJIOTHOTO PBIHKA JEIST HAa TEXHUYECKUH M (QyHIaAMEHTANIbHBIA aHanu3. boiee oOmiee

IMMOHATHUEC, KOTOPOC 6yI[€T OCBCIICHO HCCKOJIBKO ITO37KC, HA3BIBACTCA «TOpPTroOBas CUCTCMaA».
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1.2 CymnocTh ¢pyHIaMEHTAIBHO U TEXHUYECKOTO aHaln3a

Jnst Toro 4utoOwl ycrmemHo ToproBaTh Ha peiHKe FOREX, HE0OX0AMMO IMOCTOSHHO
aHAIM3UPOBATh TMOCTymawiyo uHpopManuioo. OOBYHO pa3IMyaloT JBa BUAA aHaIM3a!
(byHIaMEHTABHBIA U TEXHUYECKHH.

@OyHIaMEHTAIbHBIM Ha3bIBACTCS aHAIM3 MEXAYHApOJIHOTO BAJTIOTHOTO PHIHKA C IEINBIO
BBISIBJICHUSI B3aMMOCBSA3M MEXAY H3MEHSIOUIMMUCS MaKpO3KOHOMUYECKUMH IOKa3aTels MU U
KOTHUPOBKAMH BAJIFOTHBIX Tap.

TexHUYEeCKUM Ha3bIBACTCA AaHAIU3 MEXKAYHApOIHOTO BAIIOTHOTO pPBIHKA C IIENBIO
BBISBJICHHSI B3aMMOCBSI3M MEXKIY MOCIEIYIOIIMMH KOTHPOBKAMH psiia M HMCTOPUYECKUMHU
JTAaHHBIMHU.

COOTBETCTBEHHO, U TOPrOBBIE CHCTEMbI pa3u4aioT Ha (QyHJAaMeHTalbHbIE, TEXHUUECKUE

U cMmemanHble. OcTtaHoBUMCS Oojiee MOAPOOHO Ha COAEPIKaHUM KaXXAOro M3 BHUIOB aHAIU3a
prinka FOREX.

DynoamenmanbHvlii AHAIUS.

B pabore na peinke FOREX, ocHOBaHHOW Ha (yHAaMEHTAJbHOM aHalu3e, JENIaeTCs
IPENOI0KEHNE, YTO KOTUPOBKH BATIOTHBIX MAp YYUTHIBAIOT B c€0€ OCHOBHBIE SKOHOMHUYECKHUE U
HOJMUTHYECKHE coObITHA. K mpumepy, SMOMPHYECKH YCTAHOBJIEHO, YTO Ha PHIHOK BIUSIOT
IPOMKHE OTCTAaBKM M Ha3HAUCHMS IJIaB TOCYJapCTB, HAYaJlO0 BOCHHBIX ICHCTBHH, HEOXKUTAHHBIA
poct uHmALMU U TOoMy monoOHoe. K cokaneHuio, yaimie BCero MNpeacka3aTb HW3MEHEHHE
MaKpO’KOHOMHUYECKUX IOKa3aTeNe IOBOJIBHO TpyaHO. Jlake eciau 3TO yaaercsi, BCerja Hauo
YUUTBHIBATh O)KUAAHUS YIaCTHUKOB PHIHKA.

[IpennonoxuM, YTO POCT MPOLEHTHOW CTAaBKM OJHO3HAYHO BIMSAET HAa YKpPEIUICHHE
CTOMMOCTH OJHOW BaJIOTHI IO OTHOIICHHUIO K OCTaJbHBIM. BBI3BaHO 3TO MOXET OBITH TE€M, YTO
OJTHOBPEMEHHO C POCTOM CTaBKU pe(pUHAHCHUPOBAHMS YBEJIWYHMBAIOTCS CTaBKU MO JIETIO3HUTaM, B
pe3ynbTaTe 4Yero WHOCTpaHHAs BaJli0Ta TEYeT B CTPaHy, Kypc YKPEIUIAETCs, YTOOBI
YAOBJIETBOPUTH BO3pocuiuid crpoc. Jlomyctum, 4To 3TO mpousounuio ceiddac. Cpazy mocie
OOBsIBIIEHUS B MpsAMOM 3¢upe HOBOCTH 00 H3MEHEHUH CTaBKH CTOMMOCTb BAJIIOTHI TI0
OTHOILIEHHIO K JAPYIMM MOXET Kak BO3PACTH, TaK U YIacTh, & MOXKET U He U3MEHHUThCA. Pa3Huma
MEX/1y COOBITUSIMH COCTOUT B OKMIAHUSAX YYaCTHHKOB PhIHKA. By oxumaHus onpaBrainch, TO
COCTOSIHME PBIHKA HE M3MEHHTCS, TIOCKOJIBKY PBIHOK yXX€ BIHTAI B ce0s JaHHYIO HH(POPMAIHIO.
[Ipu uype3MepHBIX OXUIAAHUAX pPBIHKA 3(P(GEKT MOXKeT OBITh NPSIMO IMPOTHUBOIMOJIOKHBIM

oxuiaeMoMy 3¢ dekry.

15



VIMeHHO 1O 3TOM NpUYMHE CTOPOHHUKHM TEXHMUYECKOTO aHalli3a MPHU3BIBAIOT YMEPEHHO
oOpaiiaTe BHUMaHHE Ha T€ WJIU HWHbIE HOBOCTU. YacTo B CMEIIaHHYI0 TOPTOBYIO CTpPaTErHio
BXOJIUT TPABWJIO O 3aKPHITHH BCEX MO3UIMN MPU NPUOIMKEHHH HOBOCTEH, KacaroIIUXCs
GyHIaMEHTAIEHOTO aHAIN3A.

Jpyroii TpyIHOCTbIO B HCHOJB30BaHUU (YHIAMEHTAIBHOTO aHalu3a SBISETCS €ro
TpyIHas MpeAcKa3yeMocTh. Yaie Bcero, MCTUHHBIE HAMEPEHHUsI IIEHTpaIbHbIX 0aHkoB niau OPC
CIA 3aByanupoBaHbl C LEIbI0 TOJTY4YEeHUs MakcumanbHOro 3¢ddexra. OctaBuM Ha 3TOM
paccMoTpeHue (pyHIaMEeHTATbLHOTO aHAIN3a U MepeiiieM K TEXHHUYECKOMY aHaIH3y.

Texnuueckuit ananus.

TexHUYeCKUi aHamu3 — 3TO OOMICHPHUHATHIA TOAXOM K H3YYCHHIO PBIHKA, UMEIOIIUNA
[EJTbIO TIPOTHO3UPOBAHKE BMKEHUS BATFOTHOTO Kypca. TeXHUYeCKuid aHaIu3 Ipe/noiaraet, 4ro
PBIHOK 00JIafaeT MaMsAThI0. DTO 3HAYUT, YTO Ha OyAyllee NBHKEHUE Kypca CYIIECTBEHHO BIIUSIOT
3aKOHOMEPHOCTH €ro MpoLUIoro noseaeHus. MHbIMU Cl10BaMH, PHIHOK MOKET <GallOMHHUTH», KaK
ce0st BECTU B OMPEENIEHHON CUTYallUH, B CIEIYIOIINNA pa3 3TO MOXKET MOBTOPUTHCH.

OOBbeKTOM WCCICNIOBaHMS B TEXHHUYECKOM aHanmuse sBistorcs rpaduxu (charts),
O0TOOpaXkaroliye IMOBEJACHUE I[IEH. B TEeXHHMYeCKOM aHallu3e MPUHSATO BBIACIATh Ha Tpadukax
ompezieNieHHbII HAaOOp THUIMOBBIX 3JeMEHTOB. Ha WX OCHOBE CTPOUTCS OMHCAHHE IOBEIEHUS
rpaduKoB.

Ipexxne Bcero, sto nuHua TpeHnaa (trend line), ykaspiBaromasi HampaBlIieHHE W TEMIT
pocra/maneHust 1eH. Takke BaXHBIM dJIeMeHTOM sBisiercss kanan (Channel) — nuanason
KoJieOaHuii 1eHbl (Kypca BamroThl). HIOKHIOI rpaHMIly KaHama oOpasyeT JIMHUS TOIICPKKH, a
BEPXHIOIO — JIMHUSI COIPOTUBIICHHUS.

N3 3>THX SJEMEHTOB COCTABISAIOTCS TaK Ha3blBaeMbie (UTYpPHI. TPEYrOJbHUK, KIIWH,
«TOJIOBA U TUICYW», IBOIMHAS BEpIIMHA U IBOMHOE THO, BEIMIENLI, ¢aru u apyrue. OHU cITyKaT
Tpeiiepy OpueHTHUpPaMU B TOCTPOCHUU IPOrHO30B OYAYIIET0 MOBEACHUS PhIHKA.

Ha rpadukax cBeueit oOpa3yroTcsi pa3iMuHbIe XapakTepHble KoHpurypanuu. Bo3moxxHo,
BEPIIMHON Priiocouu TEXHHUECKOTO aHAIN3A SIBIISIETCS KOHIEMIUs BOJIH DnuoTta. CoriacHo e,
TH000MY BHKSHHIO IIEH IIPUCYINA CBOCOOpa3Has UKIUYHOCTD. [IprueM KaxIblii UK COCTOUT
U3 TpeX CTalui moIbeMa, pa3JesIeHHbIX ABYMS CTaAUSIMH MaJICHUSI.

C mnoMompio KOMIIBIOTEpA TpeWaep OCYIIECTBISET MaTeMaTHYecKylo oO0padoTKy
rpaduKoB, TOy4yasi TOMOTHUTEIbHYIO HH()OPMAIIUIO 71 BBISBICHUS TEHICHIIMA PHIHKA, MOXHO
ABTOMATHU3UPOBATh MOCTPOCHUE HECKOIBKUX JIECATKOB CTATUCTHUECKUX TOKa3aTelield TUHAMUKU
1eH — uHAUKaTopoB. [log nHANKaTOpaMU MOHUMAIOTCS CIIeMATIbHbIE TpapUKU, TOCTPOCHHbBIE Ha

OCHOBEC UCTOPHUUCCKHUX JAHHBIX.
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OcHOBHBIE TPEANOCHUIKM, Ha KOTOPBIX OCHOBAaH TEXHUYECKUH aHaau3, HPUHATO
dbopMynupoBaTh B BUJE CIEAYIOUIUX TPEX MOCTYIATOB.

e PpiHOK yuuThIBaeT Bce. HWHbIMH clloBaMu, IieHa SBJISETCS CIEACTBUEM U
MCYEPIBIBAIOIINM OTPAKECHUEM BCEX JBIDKYIIUX CHII PHIHKA.

e JIBwKeHue I1EeH TMOJYMHEHO TeHJAeHUMs M. JKu3Hb pbIHKA COCTOUT U3
YepeayIOIUXCsl TEePUoJ0B POCTa M MaJeHUs IIeH, TaK YTO BHYTPH KaXKIOTO
Nepuo/ia MPOUCXOIUT PA3BUTHE TOCMIOACTBYIONIEH TeHaeHuuu. OHa IelCTBYET 10
TeX MOp, OKa He HaYHeTCs JBUKEHHE PhIHKA B 0OpaTHOM HaIlpaBJICHUU.

* Ucropust moBTopsiercs. Yacro KIHOY K TOHUMAaHUIO OyIyIIero Kpoercs B
W3ydeHun mponuioro. JIeMCTByeT ATOT MOCTYJaT CIEAyoIUM oOpa3om. JlaBHO
OBLTIO 3aMEUYEHO, YTO OMNpE/AeNICHHbIE KOH(UTypaluu Ha Tpadukax IeH HUMEIOT
CBOMCTBO NOSIBIATHCA YCTOMYMBO M MHOTOKpaTHO. IIoBTOpeHHME MPOUCXOAUT Ha
pPa3HBIX pPBIHKaX W B Pa3HBIX MacmrTabax BpemeHu. OHO SIBISIETCS CIEACTBHEM
JIEUCTBUS HEKOTOPBIX CTEPEOTUIIOB IOBEACHUS, CBOMCTBEHHBIX YEJIOBEUYECKOM
MICUXHKE.

B wurore, MOXHO 3aKIIOYUTh, YTO OOOCHOBaHHE pPaOOTOCIOCOOHOCTH METOJ/IOB
TEXHHYECKOTO aHain3a KpPOeTcs B OCOOCHHOCTSAX TICUXOJOTHH JIIOJEH M CYIIECTBOBAHUU
CTEPEOTUIIOB HX TIOBEIEHUS Ha pbIHKE. [IpUOIM3UTEN HO OJMHAKOBBIM HAOOp (HaKTOPOB,
BIMSIOUIMX HA MPUHATHE PELICHUI O MOKYNKE M MPOJaXe BAIIOTHI, MPUBOANUT KAXKIBIA pa3 K
CXOJHOMY PE3YJIbTATy — MOSIBIICHUIO MTOBTOPSIONINXCS 3aKOHOMEPHOCTEH IBHIKEHUS KypcCa.

OcCHOBHOE CBONCTBO NOBEACHHUS PBbIHKA COCTOMT B TOM, UYTO JABUKEHHUE II€HBI BCETra
MPOUCXOIUT BOJIHOOOpA3HO, MOBBIIIEHUE CMEHSAETCS MOHMKEHHEeM M HaoOopoT. Ha ocHoBe
TEXHUYECKOTO M (PyHJAAMEHTaIbHOIO aHAIM3a CTPOUTCS «TOProBas CUCTEMa», pedb O KOTOPOM

OWUIET JIaJIeE.

1.3 IloHsiTHE TOPTOBOI CUCTEMBI U €€ TPAKTHUECKOE 3HAUCHHE

VY kaxnoro Tpeiaepa, apdexruBHO padoTaromiero Ha peiHke FOREX, ecTh cBOst TOproBas
cucrema. ToproBasi cucremMa — 3To HabOp mpaBmi (YacTo pa3pabOTaHHBIA CaMUM TPEHIEPOM),
KOTOPBIMH TIONB3YETCSl JUJIEp MPHU MPUHATHH PEIIeHUN Ha pbiHKE. HBIMH ClIOBaMH, TOProBas
CHUCTEMa TOBOPUT 4YTO TMOKYyNaTh, KOrjJa MOKYNaTh, CKOJbKO IOKYNaTb M KOTJa COBEpIIATh
00paTHYIO CHEIKY.

DddexTuBHAsS TOproBas CUCTEMa JOKHA OBITh JOCTATOYHO MOAPOOHON, YTOOBI y4eCTh

MHOT'UC HIOAHCBI COBPCMCHHOI'O PbIHKA, HO, B TO XC BPCMs, HOCTATOYHO KpaTKOI\/'I, 4TOOBI HE
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HPOTUBOPEYHTH caMoii cebe. Cpenu rypy BaIIOTHOTO PBIHKA OBITYET MHEHHE, YTO camasl JTydmias
TOProBasi CHCTEMA MOKET YMECTHTHCS HAa 00pPaTHYIO0 CTOPOHY IIOYTOBOI MapKH.
ToproBas cucrema BKIIO4YaeT B ceOsd Hekuil HaOOp MpaBHJ, COMIACHO KOTOPBIM
BBITIOJIHSIOTCS CIICAYIOIINE ICHCTBHS
*  OTKpbITHE/3aKPBITHE JTUHHOW TTO3UIHH
*  OTKpbITHE/3aKPHITHE KOPOTKOH MO3UIIUH
OOb1YHO HEOOXOAMMBIM (PAKTOM CYIIECTBOBAHUS TOPTOBOW CHUCTEMBI CUMTAIOT YETKYIO
(GopMyIMpoBKy (JTydiie B MICHMEHHOM BHJIE) BCEX IPABUII, C KOTOPBIMH paboTaeT Tpenaep.
PaccmoTpum, Ha YyeM 10JKHA OBITH OCHOBaHA TOPTOBAsi CUCTEMA!

1. Tlpexne Bcero, HEOOXOIUMO OINPENENUTh, TOPTOBISI KAKUM WHCTPYMEHTOM OyneT
OCYILIECTBIATHCS. Y KaXKJOr0 MHCTPYMEHTA €CThb CBOM OCOOEHHOCTH, NMPHCYILUE
TOJBKO €My, MOITOMY OT OTBETAa Ha TEPBBI BOMPOC 3aBHCAT OTBETHl Ha BCE
OCTaJbHBIC BOMPOCH. YacTo TOProBbIE CHCTEMBI, IMOCTPOCHHBIC MJIsI PBHIHKA
LIEHHBIX OyMmar, He paboTaloT Ha BAJIIOTHOM pPBIHKE, 1 HA00OPOT.

2. Ha Bropom »sTame HEOOXOJMMO OTBETHUTh, HAa YTO B NEPBYIO OYEpEb CIEIyET
OPUEHTHPOBAThCS TpPEUIEpy — HAa TEXHMYECKHMH WM Ha (QyHIaMEHTaIbHBIN
a"anus. [IpuHsATO CumMTaTh, YTO (PyHIAMEHTAIBHBIM aHAIU3 JIy4Ile HCIIOIL30BATh
npu paboTe Ha JOITrOCPOYHBIX phIHKAX (0T 1 Mecsna u OoiblIe), a TEXHUYSCKUI
aHaJN3 — Ha KPATKOCPOYHBIX.

3. Jlamee ciemyer OTBETHTH Ha BONPOC, HA KaKOM BPEMEHHOM HHTEpBaie Oyner
pabortars Tpeiinep. MOXHO HCIONB30BaTh JHEBHBIE WM3MEHEHHS KOTHUPOBOK,
YaCcOBBIE HIIH JIIOOBIE IpyTHE.

4. 3areM ompenensercs, Kakue HHIUKATOpbl OyIyT HCHOJB30BaHbI B padoTe.
Heo0xoauMo MOMHHTB, YTO pa3Hble HHIAMKATOPHI ObUIN pa3paboTaHbI ISl Pa3HBIX
PBIHKOB, TIO’TOMY K OTBETY Ha JIAaHHBIH BONPOC MPAKTHKY CIETyeT OTHECTHCH CO
BCEHl CEPHE3HOCTHIO.

5. HeoOxoaumo ormpenenuTh, MO KaKOMy NpHHOMITY OyneT paboTaTh cHcTeMma: IO
TpeHIy, NpPOTHB TpeHJa WIM B KaHaje. Pabora mo TpeHAy Npezarnonaraer
CIICOBaHUE JBIDKCHUIO TPEHJA IPH €ro BhIABICHHH. PaboTa mpoTHB TpeHna (Ha
OTKaTax) OYeHb OMNAcHa, II03TOMY HOCHT HE MAcCOBBIi, Kak B paboTe MO TPEeH.Y,
Xapaxrep.

6. Jlanmee cienyer OTBETHTb Ha BOMNPOC, OyAyT JHM HCHOJB30BATHCA (QUIYPHI
TeXHUUYECKoro ananu3a. Ecinu Oyayt, He00X0AnMO yKa3aTh, Kaknue HMEHHO.

7. BynayT 1 HCTIOB30BaThCSl KOMOWHAIIMN CBEUEH.
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8. Tpeiinepy HEOOXOIUMO OMPEICTUTh, C KAKKM JIOTOM OH OyzeT paborars. byner nu
JIOT MEHSThCS B XOJ€ TOProB WM OyneT Bcerga MOCTOsHHbIM. HeoOxomumo
OIpeNeNIuTh, OyAeT JH JOMYyCKaThCsl J00aBIEHHE, YaCTUYHOE 3aKpBITHE WIN
NEPEBOPOT U MPHU KaKUX yCIOBHUSAX.

9. Eme oaMH BaXHBI BONPOC: MO KakuM IMpaBUiIaM OTKpPbIBaTh W 3aKpbIBATh
no3unuu. Jlamee omnpenensiercd, Kakue KOHKPETHbIE KpuTepuu OyayT
MCTIOJB30BATECS IS BXOXKICHHMSI Ha PBHIHOK MM JUISL BBIXOAA W3 HEro, KOrjaa
JydIie OTKPBIBATh MO3UIMH U KOTAa 3((PEKTUBHEE UX 3aKPHITh.

10.0Or1crona BbITEKAET CIEAYIOMMNA BOMPOC. Kakue KPUTEPUHM BBIXOJA W3 TMO3ULIUHU
NOJXOMAT JUIs Tpehzepa (BpeMeHHbIe, MO Mepe MOJIyYeHHs ONpeaeiIeHHON
NPUOBLIM WA KaKHe-TO IPYTHeE).

11. CxonbKO BpeMEHH MOKET ObITh OTKPBITA TO3UIIHSL.

12.Bbyayr 1M UCMONB30BaThCs opacpa, B yactHocth Stop-lossu take-profit. Eciu
OyayT, HEOOXOAUMO OIPENEIUTh, HA KAKOM YPOBHE OT TOYKU OTKPBITHUS MO3ULIUU
WX BBICTaBJISTh.

13.Tlocnenuuii Bompoc, Ha KOTOPBIM HAXO JaTh OTBET Tpeiaepy: OyayT u
UCIIOJIb30BAaThCA OMBIT KOMMEHTATopoB. CyIIecTBYeT MHOXECTBO areHTCTB,
KOTOpbIE Ha CBOMX CalTaX KaXIbli JeHb NyOJUKYIOT TPOTHO3bI phIHKA. K
COXAJICHHWIO, Yallle BCEro JJaHHBIE MPOTHO3Bl OKAa3bIBAIOTCS OIIMOOYHBIMH U
MPUBOJAT JIIOJICH, X UCTIONB3YIOUINX, K YOBITKAM.

Bce BhimenpuBeieHHBIE BOMPOCH, KOHEYHO, HE SIBJISIIOTCS MCUYEPIBIBAIOIINM CIHUCKOM
T€X, Ha KOTOphle HEOOXOJUMO OTBETHTh MPH CO3JaHUU TOProBoil cuctembl. OpHako, 6€3 HHUX

TOProBasi cucTema Bpsizl i1 OyaeT 3 PeKTUBHOM.

1.4 TIpo6nema MpOrHO3UPYyEMOCTH BATIOTHOTO PHIHKA

Ha perake FOREX oHOBpEeMEHHO MTPUCYTCTBYIOT MIJIJTMOHBI UTPOKOB M3 Pa3HBIX CTPaH
PAa3HBIX KOHTHUHCHTOB. Ka)KI[BII\/'I N3 HUX pa60TaeT C OI[HOﬁ NI HECKOJIBKMMHU BaJIOTHBIMHU
napamu. Takum 00pa3oM, B KaKIbIii MOMEHT BPEMEHHU Ha PbIHKE €CTh YYaCTHUKHU, OTKPHIBAIOIINE
JUTMHHBIC MO3MIKHU (CIeKa Ha MOKYIKY), ¥ T€, KTO OTKPhIBAECT KOPOTKHE MO3UIMHU (CoeiKa Ha
npojaxy). MI3MeHeHne IeHbl Pa3BUBACTCS B 3aBUCHMOCTH OT COOTHOIICHHUSI MEXK/Y STUMH JBYMs
KaTerOpHUsMHU UTPOKOB. TexX, KTO UrpaeT Ha MoBbIeHHE (BITACTCS KYIHUTH JICHICBIC W MPOJIATh

JIOPOXKeE), HAa3bIBAIOT <«ObIkamMu». Tex ke, KTO UrpaeT Ha MOHWKEHHUE (CHayasia mpojacT J0pOKe,
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IIOTOM IMOKYIIAeT JCIIEBIIC), HA3bIBAIOT «MeEABEAIMI». [I[pHCBOCHNE KUBOTHBIX aHAJIOTHH MOXKET
OBITh 0OBACHEHO C TOYKH 3PEHHUS 3JPaBOTO CMBICIIA: CBOKO JKEPTBY OBIK IMOoa0pacsiBaeT (Mrpact Ha
TIOBBIIIICHUE), @ ME/IBE/Ib IIPUBCTACT M MPUOUBACT JamaMu K 3emiie (MrpaeT Ha TOHKEHUE).

[ToBeneHne pbhIHKA 3aBUCHUT OT COOTHOIICHHUS MEXIy OBIKAMH M MEIBEIsSIMH B
KOHKpPETHBI MOMEHT BpeMeHHu. Eciu npeo6nanaioT ObIKH, TO PHIHOK HA3bIBACTCSI «OBIYBUM», B
IPOTUBHOM ClIydae — <«MeaBeXbUM». Ecnu Ha phIHKE LapsT ObIYbM HACTPOEHHS, TO Oosblle
CENIOK COBEpIIaeTCs Ha MOKYNKY TOW WU MHOW BaJIOTBI, YeM CIENIOK Ha mpoaaxy. Orciona
CIIETyeT, YTO CIPOC TPEBBIMIACT MPEATOKEHUE, YTO MOJHUMET IieHy. VHBIMHU ClioBaMH, IeHa
OJIHOH BaNIOTHl B €AMHUILIAX Jpyrod Oymer yBenunuuBaThecs. Ecnu Ha phiHKEe MpeoOnagaior
MeBEKbH HAaCTPOEHUS, TO €CTh 3aKI04aeTcs OOJbIIE CACNIOK Ha MPOAaxy, YeM Ha MOKYIIKY,
1[eHa CHIXKaeTcs. Ha peIHKe Bcerja ecTh OBIKM U MEABENU, MPUYEM MOMEPEMEHHO UMHU MOTYT
OBITH OJJHH U T€ K€ YYaCTHHKH PbIHKA. [l0J1BEIsT UTOT ONMUCAHHOW CUTYAI[MH, TPUXOIUM K TOMY,
4yTO TMoBeIeHHE 1IeHbI Ha phiHke FOREX3aBucut ot arpernpoBaHHOTO pemieHus BceX CyOBhEKTOB,
COCTOSIIIIETO U3 MHOKECTBA YACTHBIX PEIICHUH.

MoHO cienaTh HMPEAnoiIokKEeHHe O TOM, YTO KaXKJ0€ YAaCTHOE pelleHHe MPUHUMACTCS
OTJIeTHbHO, BHE 3aBUCHMOCTH OT PEIICHUs OCTAIBHBIX. B TakoMm ciydae moiydaercs ciaeayromias
KapTUHA: KKIbIH YYaCTHUK PbIHKA aHAJM3UPYET MMEIOILIYIOCS y Hero MH(OpMaluio O PHIHKE,
NpUHUMAeT pelieHre (CoBepimaeT CAEIKYy Ha TOKYINKY WIH TPOAaxy); Janee pBhIHOK
COTOCTABIISIET arperMpOBAaHHBIA CIOPOC UM TMPEANIOKEHHUE, MapKeT-MEHKEephl CHUXKAIOT WIIN
MOBBIIIAIOT IICHY.

MoOskHO, OIHAKO, MPEIIONIOKUTh (3TO OyaeT OMmKe K ACHCTBUTEIBHOCTH), YTO PEIICHUS
y4aCTHUKAMU NMPUHUMAIOTCS HE OJHOBPEMEHHO, a B pazHoe Bpems. [Ipu nocraroyno GoibiioMm
KOJIMYECTBE YYACTHUKOB MOXKHO TAaK)X€ MPEAMOIOKHUTh, YTO PEUICHHS O MOKYIKE WM MPOJIakKe
NPUHUMAIOTCS Ha PBIHKE TMOCTOSIHHO. Torja, mpoaHAIM3UPOBAB XapPAKTEPUCTUKUA PHIHKA, UTPOK
Ha pBIHKE BUIUT, KaKhe HACTPOCHMs MPEBAIMPYIOT HA PBIHKE, TO €CTh ObIYMN 3TO PHIHOK HIIU
MeABeXU. B pesynbTare, B TOMOIHEHHE K €r0 JIMYHBIM COOOpPaKEHUSIM KacaTelbHO M3MEHEHUs
[ICHBI BANIOTHI B OyAylIieM Yy Hero OyaeT MMEThCsS NMPEACTaBICHHUE O COOTHOLICHHU OBIKOB U
MeABeNeld Ha pbIHKE. DTO 3HAYUT, YTO PEHICHHE OH MPUMET HE HE3aBHCHMOE OT OCTaJbHBIX
Y4aCTHUKOB PbIHKA, @ IPUHUMAsl BO BHUMAHUE PELIECHUs, IPUHATHIE JO HErO Ha PhIHKE.

Ecau mpuHATH MOCIEIHIO THUMOTE3Y (0 B3aMMO3aBUCHMOCTH TPUHUMACMBIX PEIICHHIA),
MO>KHO TPAaKTOBATh KOJIEOAHHE PHIHOYHBIX I1€H UCXO/S TAK)Ke U3 KOJUIEKTUBHOMN TICHXOJIOTHH.

beITyeT pacmpocTpaHEHHOE MHEHUE, YTO MEKAYHApOIHBbIM BAMIOTHBIA  PBIHOK
MPEACTABISIET COOOM CIIYy9alHBIA MPOIIECC WIIM YTO-TO ONM3Koe K HeMy. Takke yTBepIKIaeTcs,

YTO MPOIECC U3MEHEHHUS [IEHBI Ha KOPOTKUX MPOMEKYTKAX BpeMeHH (OT THKOBBIX rpaMKOB J0
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YacOBBIX CBEYCH) HOCAT HCKJIIOYMTEILHO CIIydaliHbId Xapaktep. IIpuBeseM B ONMpOBEp)KCHHE
MAHHOW TO3MIIMA HECKOJbKO TEOpUH, JOKa3bIBAIOIIMX HECTOXACTUYECKHI XapakTep pbIHKa

FOREX.

JleicTBUTENBHO, C TIEPBOTO B3TJIsAa MOXKET MOKA3aThCs, YTO PHIHOK MaJjio WM BOOOIIE HE
npenckazyeM. OpHako OSMIMPUYECKH JOKa3aHO, YTO CYIIECTBYIOT (yHIaMeHTalbHbIE
MIOKa3aTeNIl, U3MEHEHNE KOTOPBIX BIUSAET HA BAJIIOTHBIE KOTUPOBKHU, OJTHAKO UX U3MEHEHUS HOCAT
HEIpeACcKa3yeMbli xapakrep. IIpumepoM K Takoi TOYKE 3pEHUS MOXKET CIYKUTh B3aUMOCBA3b
MEXKy KypCcOM J0JiIapa K OCTaJbHBIM BAIIOTAM M M3MEHEHUEM Y4YeTHOW cTaBku DenepabHOMN
PesepBHoil CucteMoil. YueTHass cTaBka — 3TO TOT MPOLEHT, MOJ KOTopbld DdenepanbHbI
PesepBHBIil baHk KkpenuTyer kKoMMepdeckne OaHKH. DTOT MaKpPOIKOHOMHUYECKHHM ITOKa3aTellb
KOPPEKTUPYET COBOKYMHBIN crpoc Ha gojuiap CLIA. [Tpu noBbIIEeHUN YY€THONW CTaBKHU KalMUTall
CTaHOBUTCS OoJiee JOPOruM (a Jermo3uThl OoJiee pUBJICKaTeIbHBIME). IHOCTpaHHBIE HHBECTOPHI
CTpEeMATCS pa3MECTUTh CBOM CpelcTBa B OaHKax. bomblne BamoThl 0OOMEHHBAETCS Ha AOJUIAPHI,
U3-3a 4ero JoJulapbl CTAHOBATCS OoJjiee NOPOrMMH. AHAJIOTMYHBIM 00pa3oM MOXKHO pachucaTh
CUTYAIIMIO CO CHIP)KEHUEM YUETHOM CTaBKH.

VYV pblHKa Tak)Xe €CTh HEKOTOpPbIE OXKUJAHUS KACATEeNbHO TOro, KaK M3MEHUTCS y4eTHas
crapka ®PC u npyrue Makpo’KOHOMHUYECKHE MokazaTenu. OIHAKO TOYHO MpEACKa3aTh TaKUe
WU3MEHEHUS MPEJCTABISAETCS MaJIO BO3MOXXHBIM HM3-3a CHUJIIBHOW NPHUMECH IMOJUTHKUA B JAHHBIX
BOIPOCAX.

MOHO cenaTh MPEaNnooXKeHne (aHATOTHYHO OJHOMY U3 IMOCTYJIATOB TEXHUYECKOTO
aHaJn3a) O TOM, YTO PBIHOK JOCTATOYHO €MKHM, 4TOOBI 00paboTaTh M MPOPEArkpoBaTh Ha BCIO
nH(popmanuo, KoTopas MokeT uMeTh oTHomeHne kK FOREX. B Takom ciydae mpakTH4YecKd
Ka)K7asi HOBOCTh, KOTOpasi BBIOpACHIBAETCS HAa PHIHOK, OKa3bIBaeT Ha HEro BiHsHHE. Pa3Hble
HOBOCTHM HMMEIOT pa3HOE BIHMSHHME HAa PBIHOK W MOTYT JeHCTBOBaTh OJHOBpeMeHHO. boiee
HarJISIHO ATO MPENO0KEHUE MOXKHO OOBSICHUTH Ha PHIHKE aKIUH, IJe IPOMKHE OTCTaBKH U
Ha3HA4YeHHs] MOTYT MOBIUATh KaK Ha KOMIIAHUIO, GUTYpUPYIOIIYIO0 B JaHHONW HOBOCTH, TaKk U Ha
BCIO OTPaciib U BECh PHIHOK B LIEJIOM.

CoenuHssi NepBOHAYAIbHBIE PACCYXKIEHUS O KOJUIEKTUBHOCTH MPHUHATUS PEIICHUH U
¢dakTopax, KOTOphIE BIMAIOT Ha PBIHOK, MOXKHO CHeNaTh cliefyromue 3akiatodenus. HoBocty,
MOSIBJISIIOIIMECS HAa PBIHKE, OLEHUBAIOTCA €r0 YYaCTHUKAMHM M TMOPOXKAAIOT y HUX ObIYbH WU
MEIBEXKbH HACTpoeHUs. TakuMm 00pa3oM, PhIHOK OTpa)kaeT HE CaMH HOBOCTH, a OTHOIIEHHUE K
HUM YYaCTHMKOB PbIHKA, KOTOPbIE IPUHUMAIOT CBOM PEILLICHUS.

OcranoBuMcs 6oJiee MoApoOHO Ha Tporiecce u3MeHeHus 1eH Ha peinke FOREX.Ecim Ha

pbIHKE OobIle OBIKOB, UeM MeEABEACH, TO IieHa MokaeT BBepx. Ecnum 310 OyaeTr mpoaoinKaThes
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JIOCTaTOYHOE BpeMs, TO MOXHO TOBOPUTH O HAIMYUU TpeHAA. beCKOHEUYHO Takoe ABM)KEHHE
MPOJOKATHCS HE MOXKET, IIOTOMY YTO PaHO WMJIU MO3JHO T€ Tpeuaepsl, y KOro ObUIM OTKPBITHI
MO3HIIMK Ha TMOKYIKY, 3aKpOIOT UX. Takum 00pa3oM, Mociie HEKOTOPOro pocTa (BOCXOSINETrO
TPEHJa) POCT ATOT MPEKPATHUTCS, MOTOMY YTO OyIET COBEPIIECHO MHOTO CACJIOK Ha MPOAaXy U
BaJIIOTa MepecTaHeT JopokaTh. C MOMEHTa Hayalla MaJeHUs LIEHbl B UTPY BKJIIOYATCS MENBEIH,
KOTOpBIE YBUIAT HA4yajlo pa3BOpOTa TpeHAA M Hauana majaeHus. OJHOBpEMEHHO C Tpelaepamu,
KOTOpPbI€ 3aKpbIBAIOT CBOM [IJIMHHBIE TMO3MUIMH TIOCIE pOCTa, MEJBEAM TaKXKe 3aKIoyaT
A0CTATOYHOC KOJIMYCCTBO CACJIOK Ha MPOAAaXy BaJIIOThI, YTO U OMPCACIIHUT HI/ICXOI[HH_II/Iﬁ TPCHA.
WupiMu cioBaMM, POCT U TaJIeHWE B JAHHOW TPAKTOBKE PhIHKA MPOUCXOAMT H3-3a OXKHUIAAHUN
TPENIEpOB PyKaMH CaMHUX TPEUIEPOB.

Ecmu CJIEAOBATH TOU ONpeANOCbUIKE, YTO PCIICHHA TPHUHUMAKOTCA C YUCTOM
JAOMUHHPYIOIICTO MHCHHA HaA PBIHKE, MPCATIOJIOKHUM TAKKE, YTO ICPCIaJ HACTPOCHUA PbIHKA C
OJIHOTO Ha JIPyroe MpPOUCXOIUT HE cpa3y, a MOCTENEeHHO. J|eHCTBUTENbHO, 3TU PacCyXIeHUs He
JIMIIEHbI CMBICTIA MPHU JOCTAaTOYHO OOJBIIOM KOJIMYECTBE YYAaCTHUKOB pbIHKA. Eciu ycioBHO
pa3ienuTh UTPOKOB Ha YETHIPE KaTErOpUH, 110 KPUTEPUIO CKOPOCTH OLIEHKU U3MEHEHUS CUTYalluH
Ha pbIHKe (OYEHb aJEKBATHO PEArupyIOUIUH, aJCKBATHO PEArHpPYyIOIIUN, CPEeIHE aJeKBATHO
pearupyronui, caabo ageKBaTHO PearupyroIuii), MOXKHO 3aKJIIOYUTh, YTO KaXaasi rpyrna OyaeT
NPUHUMATh pellieHre 00 OTKPBITHU WM 3aKPBITHH MO3WINHU (BapHaHTHI MOBEACHHS MPH CMEHE
TpeH/a) Ha pa3HoM 3tane. Hampumep, mepBasi, HanOosiee OBICTpasi KaTErOPUS MOXKET YBUICTh
CKOPBII KOHEIl TPeH1a TIPU 3aMEeUICHUH POCTa, MEHEe OBICTpPhIC MOUMYT ATO MPH MPEKpaIIeHUN
pocTta, ocTalbHble — MPHU Pa3BOPOTE PbIHKA U TakK jaajee. PaccMOTpUM YHpOLIECHHBIA MpUMeEp

(Pucynok 1.4.1),9T00BI IPOMUTFOCTPHPOBATH CICTAHHBIC BBIIIEC BHIBOIBI.
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Pucynox 1.4.1
JlomycTuM, 4TO Ha PUCYHKE BBIIIC MPEICTaBICHA peanbHas cUTyalus (C ompeneaecHHON
CTCIICHBKD TOYHOCTHU 3TO HeﬁCTBHTCHBHO TaK) HU3MCHCHUA TpeHAA C TOJOXUTCIBHOIO Ha

OTpHHaTGHBHBIﬁ. B Ttakom CJIyda€ MOXHO YCJIOBHO BBIIACIUTH Ha BpeMeHHOﬁ OCHu IIATH
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uHTepBajaoB. Hanbonee amekBaTHBIM 37eCh ObLUTIO ObI (DMKCHUPOBaHHE MPHUOBLIM Ha 3 MHTEpPBAJIC
(kpacHBIN y4acTOK), TaK W MOCTYISIT HauOoJiee aJeKBATHO pPEardpyrolre YYaCTHUKH PHIHKA.
MeHee aIeKBaTHO pEarupyroNIMM YIacTCs 3aKpbITh CACIKY BO 2 W 4 uHTepBanax (CHHUN
y4actok), cpennuM — B 1 u 5 unrepBanax (romy0oii yuactok). HamMeHee mpoHHIATEIbHBIM
Y4aCTHUKAM PBIHKA MOJIYYUTCS 3aKPbITh MO3UIIMIO BHE PACCMATPUBAEMBIX MSATH UHTEPBAJIOB.

[Tpoananu3upoBaB MoieIb MOBEACHUSI YIACTHUKOB PBHIHKA, IPUBEACHHYIO BBIIIE, MOXKHO
c/ienaTh BBIBOA O TOM, YTO PBIHOK HE MOXKET Cpa3y CMEHUTb CBOM HACTPOCHMS C ObIUBMX Ha
MeIBeXbH U HaoOopoT. OTClofa BBEIEM TaKOe MOHATHUE KaK <WHEPLHUs PBIHKa». YCIOBHO
HA30BEM 3TO siBJieHHE <O (HEKTOM TaHKepa».

Tankepsl — OrpoMHBIE 110 CBOMM pa3MepaM U Tpy30MOJbEMHOCTH cyna. VX orpomuas
Macca HE TO3BOJIIET MM OBICTpPO MaHEeBpHUpOBaTh. JIr0Oble MaHEBpPHI JOKHBI OBITH HAYaTHI
3a0J1aroBpeMeHHO, HHaYe OHMU NpOocTo He monydatrcs. Peinok FOREXMOXHO CpaBHUTH C TaKUM
TaHKepoM. [10CTOSSTHHO BBIMOJHSS «IIOBOPOTHI», PHIHOK MOXKET IUIBITh KyJa yrogHo. OgHaKo 3To
JBIKEHUE MOXKET OBITh CIIPOTHO3UPOBAHO Onarogaps «oddexty TaHkepa.

Jlpyras aHamorus, KOTOpas MOXET OBbITh NMPUMEHEHa K MEXIYHAPOJIHOMY BATIOTHOMY
peIHKY — <«o(ddexr HabmogeHus TeHW». Eciam cuuTaTh PHIHOK YEIOBEKOM, TO HCTOPUYECKHE
JaHHbIE IO KOTUPOBKAaM — 3TO Ta TE€Hb, KOTOPYIO 3TOT YEIOBEK OTOpPACHIBAET, KOT/a KyJaa-Tudo
uzaet. Kyna KOHKpEeTHO ABMKETCS PHIHOK B JaHHBIH MOMEHT, MPEACKa3aTh MOXKET ObITh JOBOJIBHO
ciokHOo. BepHemcs onsTh K 00pa3y BooOpaxkaeMoro uejoBeka. Bce, 4To MBI BUIUM, - 3TO €ro
TeHb. BUIs TeHb, MOXXHO YBHUICTH, YTO OJHA HOTA Yy 4YeJIOBEKa CTOWT Ha 3emile, a JApyras
HaxoauTcs B Bo3ayxe. Korna yenoBek uAeT B HEMOHSATHOM HaIlpaBJICHUH, €r0 CIAEAYIONIUH I1ar
MOXET MOKa3aThCA HEpA3pelIMMOin 3a/1aueid. 3ajjadya CTAHOBUTCA JIETUE, €CIIU MPEANOI0KUTh, YTO
HaIll BOOOpakaeMbIil 4elloBeK OexuT. Torga ¢ ompeaeNeHHOW J0JIeld TOYHOCTH MOXKHO TIOHSTH,
IZI€ OKAKETCA €ro Hora B CIENYIOIIUNA MOMEHT BpeMEHM. Pe3kuii MaHeBp B JaHHOM Ciydae
BO3MOXKEH, HO ISl €T0 pean3alii HY>KHO BJ0OABOK 3aTOPMO3UTh. JTO TaK)KEe MOXKET O0BACHUTH
uHepImio, mpucymyto peiHky FOREX.

Ha ocHOBe mNpuBEACHHBIX B JAHHOM pa3lielie pacCyXICHHH MOXKHO 3aKIIOYHUTh, YTO
MEXIYHAPOJHBIN BAIOTHBIN PBIHOK SIBIISIETCS PE3YIHTATOM MHOXECTBA OAMHOYHBIX PEIICHUH,
CBSI3aHHBIX MeXay co0oi. OcTaHOBUMCS TeNeph Ha METOAAX MPOTHO3WPOBAHHUS, KOTOPbIE MOTYT
ObITh TpuMeHeHbl K peIHKY FOREX. DTu MeTonmbl mOMOTyT A0Ka3aTh WM OINPOBEPTHYTH

3aKIIIOYCHU JaHHOTI'O pas3ciia.
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ITTABA 2. TEOPETHYECKHE OCHOBBI IIPOT'HO3HPOBAHHA
BPEMEHHBIX PA/[OB

2.1TIporno3upoBaHre BPEMEHHBIX PSAAOB METOIaMU JTMHEMHOTO TIOIX0a

JIuHelHbI MOAXOA BBIABISAET 3aKOHOMEPHOCTH, HEOOXOIMMBbIE Ml TOCTPOCHUS
IpPOTHO3a, HA MPEANOJOKEHUH O JIMHEWHOM 3aBUCUMOCTH pPacCMaTpPUBAEMbIX  PsJIOB.
OCHOBOMNOJIAraloOlM ~ OINpPEICICHHEM B TEOPUUM BPEMEHHBIX PSIIOB  SIBISIETCS TOHSTHE
CTaIlMOHAPHOCTH.

Pabora ¢ BpeMeHHBIMU psilaMU TIPU MOMOIIM SKOHOMETPUYECKOIrO ammapara CBsi3aHa C
HEKOTOPBIMU TPYIHOCTSIMH. B OTJIHYME OT MPOCTPAHCTBEHHBIX BHIOOPOK, BPEMEHHBIC PSIIbI
JOJKHBI 00JIafaTh OMpPENETCHHBIMA CBOMCTBAMHU JUIsI TOTO, YTOOBI C HUMH MOXKHO OBLIO
pabortath. OIHUM M3 TakuxX TpeOOBaHUU sABIsETCS TpeOOBaHME CTALIMOHAPHOCTH OT psiaa. Eciu
paccMaTpuBaeMbIil psJl OKa3bIBAETCsl HECTALIMOHAPHBIM, TO IIPU €r0 aHAIHM3€ BEJIMKA BEPOSTHOCTD
MOCTPOCHUS «MHUMOM PErpeccuu», TO €CTh ONPEICICHHE CTATUCTUYECKU 3HAUUMOMW CBSI3U TaM,

g€ €€ Ha caMOM J€CJIC HET.

2.1.1 AHanu3 BpEeMEHHBIX PSAAOB HCCISAYEMBIX IMPOIIECCOB M OMHCAHUE HX
CBOICTB

BBenem onpeneneHne CTalioHapHOTO psina. Psi Y, Has3bIBaeTcsi CTPOro CTalMOHAPHBIM
(strictly stationary)uwiu cranroHapHBIM B Y3KOM CMBICJIE, €CJIM COBMECTHOE pacrpeneieHue m
HaOMmoneHud Y, ,Y, ;...,Y, ~HE 3aBUCHT OT CJIBATA IO BPEMEHH, TO €CTh COBNANAET C
PACHIPENENEHUEM Y, 11 Yy sre+s Yy 4 AU MHOOBIX My t. OOBIYHO HAC HHTEPECYIOT CpEIHHUEC

3HAYCHHUS W KOBapHAllMH, a HE Bce pacmpezeicHue. [103TOMy 4acTo HCHOJb3YETCs MOHITHE
ciabout craronapHoctu (weak stationarityjim craiimoHapHOCTH B IIMPOKOM CMBICIIE, KOTOPOE

COCTOHUT B TOM, UTO CpCAHCC, NUCIICPCHUA U KOBapualuun yt HC 3aBUCAT OT MOMCHTAa BPECMCHHA t:

E(y,) =u<o V(Y) =Ve Cov(Y, Yia) = Vi
Kak moxHO BUIETH, U3 CTPOTOM CTAallMOHAPHOCTU CIIEYET ciabas CTallMOHApHOCTh. B
najJpHEeNIeM Be3ae 0 «CTAlMOHAPHBIM» PSAAOM 6y;[eT IIOHUMATKCS ¢J1a00 CTaI_[I/IOHapHHﬁ psa.

BBenem monsTre aBTokoppesiuronHoi ¢pyukiuu (autocorrelation function), ACF:

_ Cov(¥i, Vi) _ Ve
V(YY) Yo
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ACF wurpaer BaXHYIO pOJb B 3ajJade HUJICHTU(PHKAIUA MoOJeTel BPEMEHHBIX PsAIoB. B
9TOM MOXKHO YOEIUThCs, YBUJIEB PsiJ] IPUMEPOB, IPUBEICHHBIX HUXKE.

[TpumepoM HecTaMOHAPHOTO psijia SBISIETCS «cirydaitHoe omyxnanue» (random walk):

Yo = Ya + & £ ~iid(00” .)

WupiMu cioBamH, psi ACHCTBYET IO NPHHIUITY «CETOTHS KaK BYEpa», MCKaXKasCh Ha
CIIy4yalHyIO0 BEJIMUMHY C HYJEBBIM CpPEIHUM M TOCTOSHHOW nucriepcueii. Takoe OmykmaHue
HECTAI[IOHAPHO, ITOTOMY YTO IUCIEpPCHs OT HAOJIOJCHHS K HAONIOACHHIO TOJNIBKO BO3PACTaeT.
I'paduyeckas wutrocTpanys IpUBEICHA HIKE.

B omnmmume ot cmywaiiHoro Omyxaanusi mpouece AR(1) (aBroperpeccroHHass MOJENb
nopsaka 1) Yy, =@y, + & crammonapa npu | ¢ |<1. Ilpomecc ciydaifHOoro OmyXIaHus
ommyaeTcs ot craironaproro AR(1) mpouecca TeM, 4TO BIUSHHUE CIyYailHBIX COCTABISIOIINX B

MIEPBOM cllyuyae He 3aTyXaeT, B TO BpeMs Kak BO BTOPOM clly4yae BIMSHUE BO3MYIICHH 3aTyXaeT
CO BpeMeHeM: Y, =&, + @&, + P& _, + ...
B cBoeit pabore Marnyc S1.PY. mokasbiBaer TakKe, 4TO nporiece Buaa | ¢ [>1 He sBasercs

CTAllMOHAPHBIM U HE BCTPEYAETCS B PEAIbHBIX SKOHOMUUECKHUX MPUMEpax.

Tpeno u cezonnocmsp.

PaccmoTpuM HEKOTOpbIE TpPUMEPHI HECTAIMOHAPHBIX PSAJOB M ONPEACTUM MOPSIOK
JNEeHCTBUM TIpH OOHApY)XEHHHM psfa TOTO WM HWHOTO THMAa. ByayT paccMOTpeHBI TpPEHI W
CE30HHOCTb.

Tpeno. Ecnu BpeMEHHON psAll CONEPKHUT TPEHI, TO €ro BHUJ MOXXHO MPEICTaBUTh

cnenyromuM obpazom: Yy, =a + f(t)+&,. 3mece psag mpeacTaBieH B BUJAE KOMIO3UIIMU
JICTEepMUHHUPOBAHHOW cocTaBisitonied @ + f(t) u cioy4ailHOH cocTaBisIOIIEH, SBISIOMICHCS

CTallMOHAPHBIM BPEMEHHBIM PSOM C HYJIEBBIM CPEIHUM. HacTO BCTPEUYAKOTCA TaKUE MPUMEPHI
TpEeH/A: KBaIpaTUIHBINA, SKCIIOHCHIIMAIBHBIN U TOMY TI0JI00HOE.

Jlns Toro 4toOBl BBIACIUTH TPEHI B MOJEIH C JHHEHHBIM TPEHAOM (M el MOZ0OHBIX),
MOKHO TMPUMEHHTHh OOBIYHYIO TEXHUKY OICHHUBAHUS MMapaMeTPOB PETPECCHOHHBIX YpaBHEHUH,
cuutasa t He3aBUCUMOM mepeMeHHOW. [locine 3Toro Mul MOay4uM psll, OCTATKOB, JJIsl OMUCAHHUS
KOTOPOT'0 MOXHO Oy/IeT MPUMEHHUTH MOJICTTH CTAI[MOHAPHBIX BPEMEHHBIX PSIIOB.

Cezonnocms. B 3KOHOMHYECKHX JAHHBIX YacTO BCTPEYAETCA CE30HHAsI KOMIIOHEHTA.
Hampumep, B KBapTalbHBIX JaHHBIX MOXKET HAOIOIaTHCS CE30HHASI KOMIIOHEHTA C IEPUOAOM 4:

Y, = S(t) +¢&,
S(t+4) = S(t)

! Marnyc $1.P.9konomerpuka. Hauansusrii kype. Mocksa, M: Jleno, 2005
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34ech psii TPEACTaBI€H B BHUAE KOMIIO3UIUMUA NEPUOAUMYECKON IETEPMUHHPOBAHHON

cocrapisromiet  S(t) (ce3oHHass KOMIIOHEHTAa) M CIAYYalHOW COCTABIISIONICH, SBISIOIICHCS

CTaIMOHAPHBIM BPEMEHHBIM DSIOM C HyJIEBbIM cpeaHuM. CE30HHYI0 KOMITOHEHTY MOKHO
IPEJICTABUTh B BUE CYMMbI (DUKTHUBHBIX (OMHApHBIX) MEPEMEHHBIX. B 3TOM cilydae ce30HHast
MOJIEJb IPUHUMAET CIIEAYIOIIUI BUI:
Y = Bdy + B,d, + Bdy + B,d,, t

K paccMoTpeHHBIM BbIIIE psgaM (TPeHI, CE30HHOCTh M CIAyYaiiHOe Oy JIaHHE) MOXKET
OBITH IPUMEHEHA METOIMKA B3ATHUS IIOCIIEI0BATEILHON Pa3HOCTH.

Kak yxe ObUIO OmNpeAeseHO BBINIE, CIydailHOe ONyXIaHHE SBISACTCA MPHUMEPOM
HECTAIlMOHAPHOTO BPEeMEHHOro psiga. OJHAKO €Clid K HEeMY NPHMEHHTH OIEPAIMIO B3SITHS

MOCJIEA0BATEIbHON Pa3HOCTH, MTOJTYYHUM CTallMOHAPHBIA BPEMEHHOM PSI;
z =8y, =A-L)Y, =Y ~ Vi, z = ¢
B3ste pasHOCTH Takke MPUBOIUT K CTAIMOHAPHOMY TMPOIECCY PAJ C JMHEHHBIM
tpergoMm: Ay, = f+U,, roe U, =&, — &, . B ciydae ¢ KBagpaTH4YHBIM TPEHJOM B3STHE IIEPBOW

Pa3HOCTH HE NPUBOAMT K CTAI[MOHAPHOMY psIy, HO €CIH B3AThb BTOPYIO pa3HOCTh, TO
MOJTYYUBIITUICS PSAJT IBISETCS CTAIMOHAPHBIM.

B cny4yae Hanuuus Ce30HHOW KOMIIOHEHTBI YCTPAHUTh €€ MOXKHO MPH TIOMOIIH OTlepaTopa
B3THS CE30HHOM TocrenoBatenbHOU pasHoctn A,Y, = L-L*)y, =V, - VY., (npu ycnopuwu,

€CITH TIEPHOJ] CE30HHON KOMITOHEHTHI paBeH 4).

3aMeTuM, YTO MPUMEHEHHE Olleparopa IMOCIeI0BaTeIbHOM Pa3sHOCTU HE 00s3aTeNbHO
NPUBOJNT HECTAlMOHAPHBIA psAA K cranuoHapHomy. Hampumep, mnpomecc AR(1) ¢
KOX(P(UIIMEHTOM TMPHU JIATUPOBAHHOW TMepeMeHHoW Ooinbiie 1 He SBISETCS CTAI[MOHAPHBIM.
[IpuMeHHB K JaHHOMY psITy OIIEpaTop Pa3HOCTH, MBI TTOJYYUM BCE TOT K€ HECTAI[MOHAPHBIN PSJI.
[ToBTOpHOE MPUMEHEHHKE OTIepaTOpa Pa3HOCTH TAK)KE HE MPUBOAMT K CTAIIMOHAPHOMY PALY.

Takum o0Opa3oM, TpHMEHSS BBIICICHHE TPEH/AA, CE30HHOCTH W/WIKA  OIepaTop
MOCIIEOBATEIPHON PAa3HOCTH, YacTO MOXHO TIONYyYUTh M3 HCXOJHOTO BPEMEHHOTO psa
CTallMOHAPHBIM.

Ilposepka pada na cmayuonaprnocms.

Cy1iecTByeT HECKOJIBKO CITIOCOOOB BBISBIICHHUS CTAIIMOHAPHOCTH PacCMAaTPUBAEMOTO ps/a.
[TepBeIM criocOOOM SIBIISIETCS BU3YadbHBIA aHAMHM3 TpaduKa psaa ¢ LEIbl0 BHISBICHHUS TPEHJIOB,
CE30HHOCTH, PE3KUX CKAYKOB pacCMaTPUBAaEMbIX NAaHHBIX. Bce 3TO SBISETCS apryMEHTOM s

IMPUHATHA TUIIOTE3BI O HECTAIMOHAPHOCTH BPEMEHHOT'O pAaa.
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Ecnin Bu3yadbHO CTallMOHAPHOCTH ONPEACTHUTH CJIOXKHO, OOBIYHO aHATU3UPYIOT
aBTokoppemsaiuonnytlo  (ACF) wu wuacthyio aBrokoppensuuonnyio ¢yukuun (PACF). B
IpOIeType BBIYMCICHUS! BBIOOPOYHOTO YaCTHOTO KOA(PPHUIHUEHTa KOPPEISAIUN OKA3bIBACTCS, YTO
B Cllyyae CTallMOHApHOTO psJia 3HaYCHHE BHIOOPOYHOI YaCTHOM aBTOKOPPENSUOHHONW (QYyHKIUU
PACF(K) Beruncnsercs kak MHK-orenka mocieanero koaddunuenta B AR(K) perpeccuontnom
YpaBHEHUH:

Ve = Bo t BYia t BoYea ot BYe TE

Koppenorpamma craroHapHOTO BPEMEHHOTO psiia «ObICTpOo yObIBaeT» ¢ poctoM K mocie
HECKOJIbKUX TMepBbIX 3HaueHWid. Ecnmu ke rpaduk yObIBaeT JOCTaTOYHO MEIUIEHHO, TO €CTh
OCHOBaHHMS TMPEINOJIOKUTh HecTauuoHapHOCTh psna. ['papuxk PACF nmomxeHn Takxke ObICTpO
yOBIBaTh ISl CTAIIHOHAPHOTO PsJa.

VY KoppenorpaMMbl €cTh €Ile OJHO OY€Hb IOJIE3HOE CBOWCTBO. C €€ IOMOIIBI0 MOXKHO
OTIpeNeNIATh 3aBUCUMOCTh MEXJy WieHaMu psna. HbIMHU clioBamMH, IO KOppeIorpaMme MOXKHO
OTIPENIeIUTh BUJI ABTOPETPECCHOHHON MOJIEIH.

Ecnam m mocie 3Toro mMerosa ocTaloTcs COMHEHHUS! HacUeT CTAlMOHAPHOCTH PAa, MOXKHO
VICIIOJIb30BaTh (POpMaTbHBIC TECTHI HA HAIMYUE B OIIEPATOPE CIABHUIA SIMHUYIHOTO KOPHS (IIPH3HAK
HecrannoHapHoct). OObrgHO Hcnodb3yloT TecT Juku-Oymiepa (DF), pacmmpeHHbIid TecT
Juku-®Oymiepa (ADF), u npyrue.

Hynesoii runore3oii Ttecra Jluku-dymnnepa U €ro paclIUpeHHs SBISETCS HaIuyue
CITy4altHOTO OJTYKJTaHHSs, TO €CTh OTCYTCTBHS CTaIlMOHAPHOCTH psiaa. B cBoeit pa60Te2 H.A. Qukn
u B.A. @Oynnep nokasand, 4yTO €CIAM PAJ HECTAMOHAPEH, TO OOBIYHBIA CHnoco0 MPOBEPKHU
CTaTHCTUYECKOW  3HAYMMOCTH  TIOJNIy4CHHBIX OLEHOK  (pacmpeneneHue CTbroneHTa |
ACUMIITOTHYECKH HOPMAJBbHOE paCIpeieieHHe) He MOTyT ObITh HCHONB30BaHBl. OCHOBOM ISt
HPOBEPKH T'MITOTE3bI CITYXKHUT pa3pabOTaHHAS STHMHU YIE€HBIMH CTaTHUCTHKA.

Ecnu BMecTO 4JI€HOB BPEMEHHOTO psijia PacCMaTpUBAIOTCS UX Pa3HOCTH Pa3IUYHOTO

MnopsaKa, To TSCT Ha3bIBACTCA paCIIMPCHHBIM.

2.1.2Mojenu aBTOPErpecCruu U CKOJB3SILEro CPeTHErO

PaccmoTpuM crienyromumii Kiace MOJENEH CTAllMOHAPHBIX BPEMEHHBIX PSIOB:
Ve “BYir T B Y, SO E O E L i,

B Goiiee KopoTKOit 3amucH MOZIETh MOXKHO MEepenucaTh Tak (d4epes onepaTropsl CBUTa):

Z Dickey, D. A and W. A. Fuller, “Distributions ofi¢ estimators for autoregressive time series withian root ”,
Journal of American Statistical Association, 75739 427-431
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d(L)y, =0+0O(L)&,, rre

oL)=1-gL-..-¢gL® un O(L)=1-6L-..—6L" - nomnombl oT omepatopa
cnura. Takasi MOJENb Ha3bIBACTCS MOJCIBI0 aBTOPEIPECCHH U CKOJB3SIIETO CPEIHEro
(autoregressive moving averageju ARMA(p,q). Haubonee uwacto BCTpedyaroTCss MPOCTHIE
monenu tTuna AR(1), AR(2), MA(1), MA(2), ARMA(1,1).

Kounmezpayus.

Panee yxe OBUIO TOKa3aHO, MOYEMY HEXEIAaTelIbHO pPa0dOTaTh C HECTAI[MOHAPHBIMU
psanamu. OmHAKO MOpPOH paboTaTh ¢ TAKUMH PsAJAaMH BCe-TaKd BO3MOXHO. OTHMMH U3 MEPBBIX
TMOJXO/ K PErpeccHH HECTAIMOHAPHBIX PSIOB Mpeatoxkman Jurens u I'pamkep® (Engel and
Granger)s 1987rony.

HpeI[HOJ'IO)KI/IM, 4YTO y HAC €CTb HCCTAIMOHAPHLIX PAL yt . BOBbMCM €TI0 NCPBLIC pa3HOCTU
Ay, =Y, —VY,,. Ecmu psig Ay, sBisercsi CTallMOHAPHBIM, TO Y, Ha3bIBACTCS HHTETPUPYCMBIM
nopsinka 1 (integrated order 1), I(1¥ooTBeTcTBeHHO, cTanoHapHbIi psx Ay, HasbBaetcs 1(0).

Boobie, psa HaspiBaetcs muterpupyembiM mopsiaka K, I(K), ecimm ero pasnoctu mopsiaka K-1
BKJIIOYHMTEIIBHO HECTAIIMOHAPHBI, a K- pa3HOCTH CTallMOHAPHA.

Tenepsr myctp y Hac ecth nBa (1) psma Yy, u X,. Ilycte, kpoMe TOro, WX JHHEHHAas
KoMOuHamust Y, — BX, sBisercs cranuonapHoi, [(0). B atom cirydae psast Y, U X, Ha3bIBaloTCs
KouHTerpupoBanHHbeiME  (Cointegrated). Okas3piBacTCss, B O3TOM Cjly4ae MOKHO IIOJIYYUTH

COCTOSITEIbHYIO OLCHKY .
ACUMNTOTHYECKUE CBOWCTBA OLIEHKU OyayT MpH 3ToM apyrue. Ecnu o0braHO Jn (,@— )

UMEeT IMpeJesIbHOe HOPMANbHOE paclpesieieHue, TO B JAHHOM Cllydae n(ﬂ—ﬂ) uMeeT

HEKOTOpOE IPEAEIbHOE pacupeleneHue. Takas OLEHKa Ha3bIBACTCS CYNEPCOCTOSTENIBHOM, TaK
KaK CXOAMUTCS K MCTUHHOMY 3HA4EHUIO OBICTpEE, YEM B CIIyyae KJIACCHUECKOU PErpeccHH.

Taxkum o06pa3om, 4TOObI IPOBEPUTH HANWYME KOMHTETPALIUU, HA/I0 PACCMOTPETh OCTAaTKH,
nonyueHHele npu MHK-oneHunBaHuM KoMHTErpupymoumero ypasHeHus. HyneBoit runoresoit
ABJIIETCSL OTCYTCTBHE KOMHTErpaliy, TO €CTh HAJIMUNE €INHUYHOTO KOPHS B PSAJE OCTaTKOB.

Mooenu Bokca-/[rcenxkunca (ARIMA).

Mogens bokca-/[>keHKHHCA paccMaTpUBAacT MOJEIN BPEMEHHBIX PAOB B Y3KOM CMBICIIE,
TO €CThb TOBEACHHWE BPEMEHHOTO psAga OOBSICHIETCS MCKIIOYMTEIbHO U3 €ro 3HAaueHUil B

MPEABIYIINEe MOMEHTHI BPEMECHH.

*Engle, R. F. and C. W. J. Granger, “Co-integratiad error correction representation, estimatiahtasting”
Econometrica, 55 (1987),455-461
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Kak Obu10 moka3aHo BbIIIE, CTATUCTHUECKHUE CBOMCTBA CTALIMOHAPHBIX U HECTAI[MOHAPHBIX
BPEMEHHBIX PSAOB CYHIECTBEHHO OTIMYAKOTCA, U I UX MOJECIMPOBAHUS JOJIKHBI IPUMEHSTHCS
pa3IU4HbIE METOBI.

Kak Obu10 mMoka3aHo BBIIIE, HEKOTOPHIE HECTAIlMOHAPHBIE BPEMEHHBIE PAIbI MOTYT OBITH
IIPUBEJCHBl K CTAllMOHAPHBIM IPHU IOMOIIM OIEepaTopa B3STUS IMOCIEIO0BATEIbHON pPa3HOCTH.

[IpenmnonoxuM, 4To BPEMEHHOW psii Y, HOCIe TOTO, Kak K HeMy mpuMeHwId d pa3 omeparop
TOCIIEIOBATEILHON  PasHOCTH, CTal CTAIMOHAPHBIM  psgom A Y, YJAOBIETBOPSIOLIUM
ARMA(p,q) ™momemn. Torma mpomecc Y, Ha3bIBaeTCs HMHTEIPHPOBAHHBIM IIPOLIECCOM

aBTOperpeccuu u ckop3siiero cpeaaero ARIMA(p,d,q).

Ilpoznosuposanue c ucnonv3osanuem IKOHOMEMPUUECKUX MEMOO08.

[Ipn uccnenoBaHny psifa Ha CTAIMOHAPHOCTH M OIPEIETICHUH BHJAa aBTOPETPECCHOHHON
MOJIENI JOCTATOYHO MPOCTO MOCTPOUTH MPOTHO3 JAaHHOTO BpeMeHHoro psaa. Bee, uro ams storo
HE0O0X0UMO cJienaTh, 3TO IMOJCTaBUTH IOCIEAHUE 3HAUYEHHUS DPAJa C TEeM, 4TOOBI IMOJYYUTh
clietyroniee 3HaueHue, MPOrHO3HOE.

PexoMeHTyeTcs CTpOUTh MPOTHO3 HA HEOOJBIIOE KOJTMYECTBO MPOMEKYTKOB BIIEPE/, TaK
KaKk C Bce OOJBIIMM MOrPYKEHHEM B Oynyllee COBOKYMHas OIIMOKa MOJETH HaKaIuIMBaeTCs.
WupiMu  crioBamMM, KaK1oe CIenylollee IPOTHO3HOE 3HAUYEHUE COACPKUT Bce Ooiblie
HOTPENIHOCTEH, YeM IpeIbIIyIIee.

Ha 3ToM MBI OCTaBUM paccMOTpEHHE MapaMeTpUYecKOro METO/a JIMHEHHOTO MOoAXoaa 1

nepenieM K HermapaMeTpHUUeCcKOMY METOY.

2.1.3Meton «I'ycenumna»-SSA

B nmanHOM pasnene wuccnenoBaHus OyneT pacCMOTpPEH HEMapaMeTPHYECKHd METOJ]
IPOTHO3UPOBAHMSA, MNOMYYHBIIMN Ha3zBaHue « 'yceHuua»-SSA. JlaHHBIH MeTOJ] pa3BHBAJICS
napauienbHo B Poccun u B Benmukobpuranun u CIIA, orcroga u nBoiiHOe Ha3zBanue merona. C
Poccuun meton ObuT Ha3BaH «rycenurieir» (caterpillar),a 8 Benukoopuranuu u CIIIA — Singular
Spectrum Analysis (SSA)[lanublii METOJ HCIOJIB3YETCS U aHaIW3a M TMPOTHO3UPOBAHUS
BPEMEHHBIX psoB. KpaTko onuiem npuHIUI paboThl JaHHOTO METO/IA.

Jlns ananusa BpeMEHHOTO psifia BblOMpaeTcst mapaMmeTp L ; Ha30BeM €ro «jiMHa OKHa».
[Tapamerp L MOXeT BBIOMPATHCS JOCTATOYHO MPOM3BOJIBHO. [Ipu mocTaTouHO OOMBINON JJTMHE
psila | TOCTaTOYHO OONBINOM 3HAYeHUH L pe3ynbTarhl He OyIyT 3aBUCETHh OT JUIMHBI OKHA. 3aTeM

Ha OCHOBC pdla CTPOUTCA TPACKTOpHAsA MaTpulia, CTOJI6LIaMI/I KOTOpOfI SBJIAIOTCS CKOJIB3AIIHC
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OTpe3Ku psaa JauHO#M L ; ¢ mepBoii Touku mo L -Tyro, co Bropoit mo (L +1)-yro u Tak maiee.
Jlo6aBrM HECKOJIBKO CJIOB O BBIOOPE MJTMHBI OKHA /T () PEKTUBHOTO aHAIIM3a PAJIA.

Jlns BbIIENIeHUsS TPEHIA W TEPHOIUK M3 JOCTATOYHO JUIMHHOTO BpEeMEHHOro psga (c
KOTOPBIM H IIpeAIoiaracTcsi paboTaTh Ha MPAKTUKE), €CIH JITMHA psifa paBHa N , peKoMeHIyeTcs
Opartp muuHy okHa L =N /2. JlanHas pekoMeHAaIysi MOXKeT ObITh BBITIOJIHEHA MPU TOCTATOYHO
00JIBIIION BEIYUCIUTENFHON MOIIIHOCTH UCIIOJIb3YEMOTr0 KOMITBIOTEPA.

Crnenyrommi mar — 3TO CHHTYJISIPHOE pPa3JIOKEHUE TPACKTOPHOM MATPHUIBI B CyMMY
37eMeHTapHbIX Matpull. Kaxknas sneMeHTapHas mMaTpuia 3ajaerca HabopoM M3 COOCTBEHHOTO
Yycia U ABYX CHHTYJISIPHBIX BEKTOPOB — COOCTBEHHOTO M (PAKTOPHOTO.

[Ipenmnosnoxum, 94TO UCXOAHBIM BPEMEHHON psAIl ABJSIETCS CYMMON HECKOJIBKUX DPSZOB.
Teopetnueckrue pe3yabTaThl MO3BOJISIIOT TPU HEKOTOPBIX YCIOBUSX ONPEACTUTh MO BHUAY
COOCTBEHHBIX YHCEJ, COOCTBEHHBIX M (DAaKTOPHBIX BEKTOPOB, YTO 3TO 3a CllaraéMble U KaKoi
Ha0Op B3JEMEHTapHBIX MAaTPUIl COOTBETCTBYET KaxaoMmy u3 HuXx. CyMMupys sieMeHTapHbIe
MaTpPHUIIBI BHYTPU KaXI0TO HAOOpa  3aTeM, Mepexois OT Pe3yabTUPYIOIINX MATPUIl K PSIY, MBI
MoJilyyaeM pas3lioKeHHe psfa Ha aJAUTHBHBIC Cllaraemble, HalpuMep, Ha CyMMYy TpeH]a,
NEePUOANKY M IIyMa WIM Ha CYMMY HHM3KOYAaCTOTHOM M BBICOKOYACTOTHOM COCTaBIISIOILIEH.
Bo3MoxHOCTh pa30oUTh COBOKYMHOCTH 3JIEMEHTApHBIX MAaTpPHUI[ Ha TPYIIIbl, COOTBETCTBYIOIINE
UHTEPIIPETUPYEMBIM  aJIUTUBHBIM  COCTABJISIIOIIMM  psiZla, TECHO CBSi3aHa C IIOHATHEM
pa3aeNnuMOCTH PSAIOB.

Takum oOpa3omM, IeNbI0 METOAA SBISETCS pa3lioKEHHWE BPEMEHHOIO psAna Ha
UHTEPIIPETUPYEMbIE aITUTUBHBIE cocTaBistoniie. [Ipy 3ToM B yCcIOBUSX NMPUMEHHUMOCTH psAla
HEeT TpeOOBaHMUS K €ro cTauuoHapHOCTH. HamomHuM, 4TO mpumeHeHue metoponoruu bokca-
Jlxenkunca (ARMA  Momenb) B SKOHOMETPUKE HCKIIOYACT aHalu3 psija IMpH  ero
HEeCTallMOHApHOCTH. Takxe He TpeOyeTcs 3HaHHe MOJIENH TPEH/Ia, a TAK)KE CBEACHUS O HATUYUU
B psAlie MEPUOJUYECKUX COCTABJSIONIMX M WX mepuogax. [Ipu Takux ciabbIX MPeanoiokKeHUsIX
metox «I'yceHnna»-SSAMoXeT pemaTh pa3IHyHbIe 33au, TaKHe Kak, HallpuMep, BbIIEICHUE
TpeH/a, OOHapyXeHHE TePUOIUK, CIIaKUBAaHUE Psi/ia, TOCTPOSHHUE TOJTHOTO Pa3IoKeHus psaaa B
CyMMY TpeHJa, IepHUOIUK U IIyMa.

[lnata 3a TakoW INMPOKMA CIEKTP BO3MOXKHOCTEH TIPH JIOCTATOYHO CJIa0BIX
IPEIIOJIOKEHNUAX SBJISETCS, BO-TIEPBBIX, CYIIECTBEHHO HEABTOMATHYECKas TIPYIIIHUPOBKA
KOMIIOHEHT CHUHTYJISIPHOTO pa3JIOKEHUSI TPACKTOPHOM MaTpHIbl psAga Uisl  MOJIYYeHUs
COCTaBJISIIOLIUX HMCXOJIHOTO psna. Bo-BTOpbHIX, OTCYTCTBHE MOJENHM HE IMO3BOJISIET MPOBEPUTH
THIIOTE3bl O HAJMYUM B PsjIe TOW WIM MHOW COCTaBistomield (3TOT HEIOCTATOK OOBEKTHBHO

NPUCYILl BCEM HEMapaMeTpUYeCKUM Meronam). s mpoBepKH MOJOOHBIX THIIOTE3 TpeOyeTcs
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MOCTPOCHHE MOJIETH, KOTOpPOe, B CBOIO Ouepelb, MOXET OBbIThb MPOBEIEHO Ha OCHOBE
uHopmaruu, mosrydaemMoi ¢ momoriplo Meroaa <« yceHuma»-SSA. OTMETUM Takke, 4YTO
paccMaTpuBaeMbIil HEMapaMeTPUIECKUl METO/ MO3BOJISIET MOJIYYUTh PE3yabTaThl, YACTO JIHIIb
HE3HAYNTEIILHO MEHEe TOYHBIC, YeM MHOTHE TMapaMeTpPHUeCKHe METOAbl MPU aHadu3e psaa C
U3BECTHOU MOJIEJIBIO.

I'pynnupoeka 0na HaxoxcoenHus NOAHO20 PA3N0HCEHUA PAOA.

3amaya HAXOXKIEHHUS TMOJIHOTO PA3JOXKEHHUS psa SKBUBAICHTHA HWIACHTH(PUKAIIUN
COOCTBEHHBIX TPOEK CHHTYIJIIPHOTO PA3TI0KEHUS TPACKTOPHON MATPHUIIHI PsiAa, COOTBETCTBYIOIINX
TPEH]ly, COOTBETCTBYIOIINM K0JIeOaTeIbHBIM KOMIIOHEHTaM U IIyMY.

Yro kacaercs nryma, TO Mbl BCerja JOJKHBI UMETh B BHAY HPUCYILYIO 3TOMY MOHSITHIO
HEOIPEAEIEHHOCTh IIPU HEJOCTATKE CTPOrod mMaremMarnyeckoil moaenu. C mpakTUUEeCKON TOYKU
3peHUsl, ECTECTBEHHBIN MyTh BBIICICHUS IIIyMa — 3TO OTHECEHUE K HEMY TeX COOCTBEHHBIX TPOEK,
KOTOpBIE HE COJEp)KaT HHU TPEeHAa, HU KoyieOaHuid. J[eWCTBHS TO BBIIEICHUIO CITy4alHBIX
KOMIIOHEHT HalpaBlIeHbl Ha CHUKEHHE YPOBHS IIyMa B MCXOJHOM psAle M KOHIIEHTPAIMIO Ha
TPEHIIOBBIX M CE30HHBIX KOMITOHECHTAX.

Ilpozno3zuposanue epemennvix paooe memooom <I'ycenuya»-SSA.

[Ipu momomm merona <« yceHHUa»-SSA MOXXHO CTPOWUTH TPOTHO3BI JBYX THIIOB:
peKyppeHTHBIE U BeKTOpHbIe. OCTaHOBUMCS Ha KaXKIOM UX HUX Oosiee moaApoOHO.

Pexyppenmnoe SSAnpozno3uposanue.

BxomHbIMU TaHHBIMEH alroput™ma siBisiercs BpemeHHoW psg F(N), mnuHa okma L,
JMHEHHOE MPOCTPAHCTBO pa3MEPHOCTH I (IPOCTPAHCTBO TS AlIPOKCHMAIIUH psija), uncio M
TOYEK MPOrHo3a. 3amaucii mporHosa sBisieTcs monyuenue psga G(N+M), cocrosimero us

N +M touek. Ilocrme pasjgoxkeHHs MaTPUIbl psijia HA CHUHTYJISAPHBIE MATPHUIBI M €ro
amnMpPOKCHUMAIIUU MOYKHO ITOCTPOUTH €r0 IPOTHO3.
Hcnosnb3ys  BBEJCHHBIC  BbIIE  O0O3HAYCHHUsS, ONPEACIUM  BPEMCHHOH  psij
f;
G(N+M)=(9y,.--\Ons+m—) 1O GOpMyTam @, =4 L2 , BiepBom ciyuae a1 =0,...,N—1,

Zai 9i-;
j=1

a Bo BTopoM ciydae 1t | = N,...,N + M —1. Ormernm 31eck, uro f; sBisercs anmpokcuManuei,

a He UCTUHHOMW (yHKIMEH mpoliecca.

Yucna gy,..-sOnsy-y 00pa3ytoT M uiieHOB peKyppeHTHOro mporsosa. s KpaTKoCTH

OyzeM Ha3bIBaTh PEKYPPEHTHBINH NPOTHO3 R-TIPOrHO30M.

Bexmopnoe SSAnpozno3uposeanue.
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Anroput™m R-Tiporsosa siBIsieTCSI OCHOBHBIM IPOTHOZHPYIOIIUM 3JIEMEHTOM B CHILY €ro
HEMOCPEJICTBEHHON CBSI3U C JMHEMHBIMH PEKYpPPEHTHBIMH (popmyrnamu. 371e€Ch Mbl NPUBEIEM
OJIHYy €ro MOAN(UKAILMIO, KOTOpas B psijie CIy4aeB MOXKET JlaBaTh 0OJiee TOYHBIE PE3yIbTaThl
MPOTHO3A.

CHayana oOBSICHUM MPOUCXOXKJEHUE 3TOro airoputMma. BepHemcs k 6a3oBoMy METOIY

SSA kak Kk 0a30BOMy METOJy aHaJIM3a BPEMEHHBIX PSJIOB M MPEANOJI0KAM, YTO HAIIEH IICITbIO

o 9 1
ABJIACTCA MU3BJICYCHHUEC HCKOTOPOU aJAWTHBHOW KOMITIOHCHTBI F,\E)

u3 psaga Fy (mpeamonoxum,
YTO OHA MPHUOJMKEHHO pa3jiejMMa ¢ OCTaTKoM). Torjaa, BRIOpaB MOIXOMASAIIYIO UIMHY OKHA L,
MBI TTOJIYYHM CHHTYJISIPHOE PA3IOkKEHHEe TPACKTOPHON MATpPHIIBI BPEMEHHOTO psifa Fy U Mokem

BBIOpaTh coOcTBeHHBIe Tporku (A ,U;,V,),i0l =(j,,...,],) U3 0QHOTO COOCTBEHHOTO YMCIa U

JIByX CHHTYIAPHEIX BEKTOPOB, COOTBeTcTBYIomme pany F.\". PesympTupyiomas mMatpuma Gyaet

HUMETHh BU.

X, = YA

ial
M, TIOCJIC JUAroHAIBHOTO YCPEAHCHHS, MPHJAEM K BOCCTAHOBICHHOMY DSy I-fhﬁl), KOTOPBI
sBnseTcs npubmmkennem k F\V.
KopoTko wjes <«BEKTOPHOTO MPOTHO3a» MOXKET OBITh ONHCaHA CICIYIOIIHM 00pa3oMm.
JlommycTrM, 9TO TIOCIIEI0BATEIBHOCTh BEKTOPOB )€1'---,>€K Ha M maroB Bnepe TakuM 00Opa3oMm:
1) Bexkropsr-npogomkenust Z,, rae K <m< K +M , npunamiexar Tomy xe

caMOMY JINHEHHOMY IPOCTPAHCTBY, YTO U UCXOIHBIN PAI.

CBOWCTBaMH, 4TO U 0€3 100aBIEHUS IEMEHTOB Z,,.... Ly .\

Ha ocHOBe pEKyppeHTHOr0O M BEKTOPHOIO IIPOrHO3MPOBAaHUS B IIPAKTHUYECKON YacTH
OyzeT mpeanpuHsATa MOMBITKA CeNaTh MPOTHO3 BAIIOTHOTO phIHKA. Kak Iuitoc K UCIONb30BaHUIO
JJAHHOTO METOJIa MOKHO BBIIEIUTH «IOCTATOYHOCTBH» OJHOIO HCCIEAYEMOIO0 BPEMEHHOIO psia
JUISL IOCTPOEHMS KaY€CTBEHHOTO IIPOTHO3A.

Ha manHOM paszeine 3akaHYMBacTCsl PpaCCMOTPEHHE METOJOB IIPOTHO3UPOBAHUS B pAMKax
JUHEWHOTO mojaxoza. B cienyromem pasaene OyaeT pacCMOTPEH HEIMHEHHBIN MOX0/1 Ha OCHOBE

TEOPUU HEMPOHHBIX CETEH.
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2.2 [IporHo3upoBaHrEe BPEMEHHOTO psiia TPU TOMOIY TEOPUH HEHPOHHBIX
ceTen

2.2.1BBenieHue B TEOPUIO HEMPOHHBIX CETEH

OOpatuMcsi K PacCMOTPEHUIO HEJIWHEWHOTO MOJIXO0Ja K MPOrHO3MPOBAHHMIO BaJIOTHOTO
pBhIHKA. MeTOIbI TaHHOTO pa3/iesia CCIeIOBaHMs ObLIN B3STHI U3 TECOPUU HEUPOHHBIX CETEH.

[Toq HEWpPOHHBIMH CETAMH MOAPA3yMEBAIOTCS BBIYMCIUTEIbHBIE CTPYKTYpPbI, KOTOPBIE
MOJIETUPYIOT TPOCThIe OWOJIOTMYECKHE IPOLECChl, OOBIYHO acCOIMHpPYyEeMble C MpolieccaMu
YelloBeYeCKoro Mosra. Apantupyemble U oOydaeMble, OHHM  MPEICTaBIAIOT  CcOOOM
pacmnapasieJIeHHble CHUCTEMbI, CIOCOOHBIE K OOYYCHHIO TyTEeM aHaliW3a TMOJOKUTENBHBIX H
OTPHUIATENILHBIX BO3JCHCTBHI. DIEMEHTapHBIM MPeoOpa3oBaTeieM B JaHHBIX CETSAX SIBIISETCS
HMCKYCCTBEHHBIM HEWPOH WJIM MPOCTO HEHPOH, Ha3BaHHBIA TaK IO AHAIOTHH C OMOJIOTHYECKUM
MPOTOTHUIIOM.

K Hacrosimemy BpeMeHH TNpPEUIOKEHO W HU3YU4EHO OONBIIOE KOJIWYECTBO MOJENEH
HEHPOMOOOHBIX 3JIEMEHTOB U HEMPOHHBIX CETEH, P M3 KOTOPHIX PACCMOTPEH B HACTOSIIEM
pasznerne.

Tepmun «aetiponnsie cetu» (neural networksgdopmuposaics B 40x rogax XX Beka B
cpene HccienoBareiel, W3y4aBIIMX TMPUHLUIB OpraHu3alud W (PYHKIHOHUPOBAHUS
OMOJIOTUYECKNX HEHPOHHBIX ceTeil. OCHOBHBIE pe3yNbTaThl, MOJYYCHHBIE B 3TOM o0MacT,
CBSI3aHBI C UIMEHAMHU aMEpPHKaHCKUX uccienoBareneii Y. Makkanoxa, JI. Xe66a, @. Pozenbnarra,
M. Munckoro, . Xondunga u ap.

B nartunecsiteie M 1IeCTHAECAThIE TOABI TpyMNa HccleaoBaTenei, OObeTUHUB OTH
Ounonoruveckre W (HU3MOJIOTHYECKHE IMOAXOMbBI, CO3Jajla TIEPBble MCKYCCTBEHHBIC HEHpPOHHBIC
ceTH. BeImomHEeHHBIE TepBOHAYATBHO KaK AJIEKTPOHHBIC CETH, OHU OBUIH TI03/IHEE TIEPEHECCHBI B
6osee THOKYIO cpelly KOMIBIOTEPHOI'O MOJECIUPOBAHUS, COXPAHUBIIYIOCS U B HACTOSIIEE BpEMSI.
[lepBbie ycmiexu BBI3BAJIM B3PHIB aKTUBHOCTHU M onTUMU3Ma. MuHckuii, Pozenbnarr, Yuapoy u
opyrue pa3paboTaiy CeTH, COCTOSAINIME M3 OJHOTO CIIOS HMCKYCCTBEHHBIX HEWpOHOB. YacTo
Ha3bIBa€MbIe MEPCENTPOHAMHU, OHHU OBLIM HCIOIB30BaHBI JJII TAKOTO IIMPOKOTO Kiacca 3ajad,
KaK TpeJCcKa3aHue MOTo/bl, aHAU3 3JIEKTPOKAPAMOTPaMM U HMCKYCCTBEHHOE 3peHue. B TedeHue
HEKOTOpPOTO0 BpEMEHHM Ka3ajioCh, UYTO KIIOY K HHTEJUIEKTY HailieH, M BOCIPOU3BEICHUE
YeII0BEYECKOT0 MO3Ta SIBJISIETCS JIUIIb BOIPOCOM KOHCTPYHUPOBAHUS JOCTATOYHO OOJIBIIION CETH.

Ho sta mmmo3us ckopo paccesiack. CeTu HE MOIUVIM pellaTh 3aJaydd, BHEIIHE BEChbMa

CXOOHBIE C TEMH, KOTOPBIC OHH YCIICIIHO pCHIaIH. C 3THX HEOOBSICHHUMBIX HEyaa4Y HaydalicAa
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NIEPUOJ MHTCHCUBHOTO aHaJIN3a. MUHCKHMN, NCIIOJIB3Ysl TOYHBIE MAaTEMAaTHYECKUE METOMBI, CTPOTO
JI0Ka3aJl psiZi TEOPEM, OTHOCSIIMXCS K (YHKIIMOHUPOBAHUIO CETEH.

Ero uccnenoBanus npuBeiau K HaMCaHWIO KHUTH «llepcenTpoHbl», B KOTOPOW OH BMECTE
¢ IlaineproM noKa3aj, 4TO HUCIHOJIB3YEMBIE B TO BPEMS OJHOCIIOWHBIE CETH TEOPETUYECKU
HECIIOCOOHBI PEIIUTh MHOTME NPOCTbIE 3a7ayd, B TOM 4YHCIE pPEaJu30BaTh (PYHKIUIO
«Uckimrogaromee MJIN». MuHCKHHA TakXe He ObLUI ONTHUMUCTUYEH OTHOCUTEIBHO ITOTEHIIMAIHLHO
BO3MOYKHOT'O 3J1€Ch IIpOrpecca.

[lepcenTpon moka3zan ceOs 3acHyKMBAIOIIMM H3YYEHHUs, HECMOTpS Ha JKECTKHE
orpanuueHus (M naxxe O6maromaps ¥M). Y HEro MHOTO IPHBJIEKATEIbHBIX CBOMCTB: JMHEHHOCTS,
3aHUMaTeIbHas Teopema 00 00ydeHUH, MPOCTOTa MOAEIH MapajUlelbHBIX BblYMCICHUH. Her
OCHOBaHUH MojaraTh, YTO 3THU JIOCTOMHCTBA COXPAHATHCA INpPU IMEPEXOAE€ K MHOTOCIOMHBIM
cuctemaM. TeM He MEHee, Mbl CYMTAEM BaKHOHM 3aaadeil Ui MCCIeIOBaHUS MOAKpeIuieHne (M
OIIPOBEPIKEHHE) HAIIEr0 HHTYHTHBHOTO YOXKIICHHUS, YTO TaKoW mepexox OecruiozieH. Bo3amoxkHo,
OyZeT OTKpbITa Kakas-TO MOIIHas TE€opeMa O CXOAMMOCTH WJIM HaiifieHa IIyOoKas NpUYMHA

HeyJay J1aTh MHTEPECHYIO «TeopeMy O0yUeHHsI» 1151 MHOTOCIIOMHBIX MAIIHH.

biieck u ctporocts aprymenTanuu MHUHCKOTO, a TaK:Ke €ro MPEeCTUK MOPOUIN OTPOMHOE
JIOBEpUE K KHUTE — €€ BbIBOJbI OBLIM HEYS3BHUMBI. PazouapoBaHHbBIE HCCIEIOBATENM OCTABHUIIN
MoJIe MCCIeOBaHUN paau OoJiee oOemammx 00JacTed, a MPaBUTENHCTBA TEpPepacpeaeITHIN
CBOM CYOCHIINU, 1 HCKYCCTBEHHBIC HEHPOHHBIC CETU ObUTH 3a0BITHI TIOYTH HA JBA IECATUICTHUS.

Tem He MeHee, HECKOJIBKO Hamboyiee HACTOMYMBBIX YYEHBIX, TakuxX Kak KoxoHeH,
['poccOepr, AHAEpcOH TPOIOJDKUIN HccienoBanus. Hapsany ¢ mioxum ¢GuHAHCHPOBAHWUEM U
HEJOCTAaTOYHOW OIIEHKOM psAl HcclieoBaTeneil UCHBIThIBAI 3aTPyJHEHUS C MyOIMKaIUsSMU.
[ToaTomMy uccrenoBanwmsi, OMyOJUKOBAHHBIE B CEMHUJECATHIC M Hadaje BOCHBMUICCITHIX TOOB,
pazOpocaHbl B Macce pa3IUYHBIX JKYPHAJIOB, HEKOTOpble M3 KOTOPBIX MAJOU3BECTHHI.
[TocterieHHO mMOSBMICS TeOpeTHUYeCKUH (yHAAMEHT, Ha OCHOBE KOTOPOIO  CErofHs
KOHCTPYHMPYIOTCS Haubojee MOIIHbIE MHOTOCHOWHBIe ceTh. OneHka MUHCKOro okasaiach
U3IUIIHE TTECCUMUCTUYHON, MHOTHE W3 TIOCTaBJICHHBIX B €0 KHUTE 3a7ad PeIlalTcs ceiuac
CETSIMU C MTOMOIIBIO0 CTAHAAPTHBIX MPOIIEAYP.

3a mocieqHue HECKOJBKO JIET TEOpHUs CTajla IPUMEHAThCA B MPHUKJIAIHBIX 00JacTsX, U
MNOSIBWJIMCH HOBBIE KOPIOPALMM, 3aHMMAIOIIMECS KOMMEPYECKHM HCIOJIb30BaHUEM ATOM
TexHOJIOTUH. HapacTaHnue Hay4HOW aKTUBHOCTH HOCHJIO B3pBIBHOM xapaktep. B 1987 r. Gbuio
MPOBEJCHO UYEThIPE KPYIMHBIX COBEIIAHUS [0 HUCKYCCTBEHHBIM HEHPOHHBIM CETSIM U

ony6nukoBaHo cBbiie S00HayIHBIX coOOIIeHUH — PeHOMEHAIbHAS CKOPOCTh POCTA.
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YpoK, KOTOpBII MOKHO H3BJIEYb W3 ATOM MCTOPUM, BbIpaxkaeTcs 3akoHOM Kitapka,
BBIIBUHYTBIM THcaTeleM M ydeHbIM Aptypom Kiapkom. B Hem yTBepikmaercs, 4To, €ciu
KPYIHBIA YBa)KaeMbIi YUEHBI FOBOPHUT, YTO HEYTO MOXKET OBITh BBIMOJIHEHO, TO OH (HJIK OHA)
MOYTH BCeT/a npaB. ECU e YUCHBIH TOBOPHUT, YTO 3TO HE MOXKET OBITh BBIMOJIHEHO, TO OH (WK
OHA) MOYTH BCerja He mpaB. VICTOpus HAyKH SBJISIETCS JICTOMHMCHIO OMMOOK M YaCTUYHBIX HCTHH.
To, 9TO cerogHs He MOABEpraeTCcsi COMHEHUSIM, 3aBTpa oTBepraercs. Hekpuruueckoe Bocpustue
«(pakTOoB» HE3aBUCMMO OT HMX HMCTOYHHMKA MOXKET Mapain3oBaTh HaydHbIi mouck. C omHOH
CTOpPOHBI, OylecTsimasi HayyHas pabota MUHCKOTO 3ajaepikalia pa3BUTHE MCKYCCTBEHHBIX
HEHpOHHBIX ceTed. Her comMHeHwmii, ogHako, B TOM, 4YTO OOJacTh IOCTpajaiga BCIEACTBUE
HEOOOCHOBAHHOT'O ONTHMH3Ma M OTCYTCTBHS JIOCTATOYHOM TeopeTHdecko 0a3bl. I BO3MOXKHO,
YTO IIOK, BBI3BAHHBIA KHUTOW «llepcenTpoHbr», oOecneums HeOOXOIUMBIH Il CO3pEBaHUs STOU
HaY4YHOI 00JacTu nepuo.

[IpencraBuM HEKOTOpHIE MTPOOJIEMBI, pElIaeMble B KOHTEKCTE HEHPOHHBIX CETeH U
MPEJICTaBIISIIOIINE UHTEPEC IS MOJIb30BaTeNei.

Knaccughukayus obpazoe. 3amada COCTOMT B YKa3aHUU MPHUHAIICKHOCTH BXOJHOTO
obpasa (HanmpuMep, peueBOro CUrHajla WK PYKOIMCHOTO CHMBOJIA), MPEICTABICHHOTO BEKTOPOM
MPU3HAKOB, OJTHOMY WJIM HECKOJIBKHM IpPEIBApPUTEIbHO OIpeneieHHbIM KiaccaM. K n3BeCcTHbIM
MPUJIOKEHUSIM OTHOCATCS paclio3HaBaHHUe OyKB, paclio3HaBaHUE peud, KiIacCHU(pHUKalus CUrHaa
AIIEKTPOKAPIUOTPAMMBI, KJIacCH(PHUKAIUS KIETOK KPOBH.

Knacmepusayuslkamezopuzayus. Tlpu peleHun 3amadu  KJIacTepH3allUH, KOTOpas
M3BECTHA TAKXKE KakK KiacCH(pUKaIs 00pa3oB «Oe3 YUUTENsI», OTCYTCTBYeT 00yJaroias BEIOOpKa
C METKaMM KJIacCcOB. AJITOPUTM KJIaCTepU3allMd OCHOBaH Ha MOA00uMU 00pa3oB M pa3MelaeT
Onu3kue o0pa3pl B OAWH KiacTep. VI3BeCTHBI Cily4au NTPUMEHEHUS KIACTepU3alMU ISt
W3BIICUCHHSI 3HAHUM, CXKATHSI TAHHBIX, HCCIICIOBAHUS CBOMCTB JJAHHBIX.

Annpoxcumayus ¢pynxyuii. Tpeamonoxum, 4to uMmeercs odydaromas Beioopka ((X1,y1),(
x2,¥2),...,(  XN,yN)) (appl [gaHHBIX BXOJ-BBIXOJ), KOTOpasi TCHEPHUPYETCS HEU3BECTHOMU
bynkuueit F(X), uckakeHHOW 1IyMOM. 3ajada anmpoKCUMAIlMA COCTOUT B HAXOXKIACHUHU OLCHKU
Hen3BecTHOM QyHkimu F(X). Anmpokcumanuss QyHKOMA HEOOXOQMMa TpPU  PEHICHUH
MHOTOUYHCJICHHBIX NHKEHEPHBIX U HAYYHBIX 3a/1a4 MOJECIIMPOBAHHUS.

Ilpeockasanuelnpoenos. Tlycts 3amanbl N guckpetHbix orcueroB {Y(1),y(2),...,y(K)} B
MOCJICIOBATEIbHBIC MOMEHTBI BPEMEHHU. 3ajada COCTOMT B Npejackasanuu 3HaueHus Y(K+1) B
HEKOTOpBI Oynymmii MomMeHT Bpemenu K+1. IlpenckasaHue/lporHo3 HMMEET 3HAYUTEIBLHOE

BIMSHUE Ha MPUHATHE pelleHHi B Ou3Hece, Hayke U TexHuke. [Ipenckazanue neH Ha QoOHIOBOMN
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Oup>ke W  MPOrHO3  TOrojbl  SBJISIOTCS ~ TUOUYHBIMU  TNPHIOKEHUSAMU  TEXHUKHU
npecKa3aHus/IporHo3a.

Onmumuszayusi. MHOTOUNCICHHBIE MPOOJIEMBI B MATEMAaTHYECKOM CTAaTHCTHUKE, TEXHHUKE,
HayKe, MEAUIIMHE U SKOHOMHUKE MOTYT pacCMaTPHUBATHCS KaK MPOOJIEMBI ONTUMU3ANNU. 3agadeit
aIropuT™Ma ONTHUMM3ALUU SBIISIETCS HAXO0XKACHUE TAKOTO PELICHHs, KOTOPOE YAOBIIETBOPSET
CUCTEME OTpaHMYECHUN U MAKCUMHU3UPYET WM MUHUMU3UpPYET IeneByio ¢yHkuuio. M3BectHas
3a/1aua KOMMHBOSDKEPA ABIISIETCS] KJIACCUYECKUM IMPUMEPOM 3aJa4K ONITUMH3ALINH.

Hamamo, adpecyemas no codepacanuio. B wmomenu BerumcneHuit ¢on Heiimana
oOpallleHne K NaMSATH JIOCTYIHO TOJIBKO IIOCPEACTBOM ajpeca, KOTOPBIH HE 3aBUCUT OT
colepkanusl mamsTu. bosnee Toro, ecnm nomymieHa omuOKa B BBIYMCIECHUH aJipeca, TO MOMKET
ObITh HalJeHa COBEPIICHHO WHas WH(GOpMaIUsi. ACCONHMATABHAS TMaMSTh, WU MaMSTh,
azpecyeMas IO COJEpPYKaHUIO, JOCTyIHA IO YKa3aHUIO 3afaHHOro cozaepxanus. Copepxumoe
NaMSATH MOXET OBbITh BBI3BAHO AK€ YAaCTUYHOMY BXOAY WM HCKaXEHHOMY COJEpPKAHUIO.
AcconparvBHas MaMsiIThb YPE3BBIYANHO JKeJlaTellbHA MPHU CO3JAaHUU  MYJIbTUMEIUHHBIX
nH(MOPMAIMOHHBIX 0a3 TaHHBIX.

Ynpaenenue. PaccMOTpUM IUHAMHUYECKYIO CHUCTEMY, 3aIJaHHYI0 COBOKYIIHOCTBIO
{u(t),y(t)}, rme u(t) sBasteTcs BXOAHBIM YIPABJISAIOIIAM Bo3aehcTBHeM, a Y(t) — BBIXOIOM
cucTeMbl B MOMEHT BpeMmeHu {. B cucremax ympaBieHHs C STalOHHOW MOJEIBIO LENbIO
yIPaBJICHUS SBJISETCS PACUET TAKOTO BXOIAHOTO BO3eicTBUs U(L), Mpr KOTOPOM CHCTEMa CIIeIyeT
I10 KEJIAEMOU TPAeKTOPUH, TUKTYEMOM dTaJOHHOU MOJeNbI0. [IpumepoM sBiseTcs onTUMalIbHOE
YIIPABJICHHUE JIBUTATEIIEM.

Heiiponnwvie cemu ce2o0us.

HNmeercds MHOrO BHEYATISAIOUIMX JEMOHCTPAUHUM  BO3MOXKHOCTEM MCKYCCTBEHHBIX
HEHPOHHBIX CETEH: CeTh HAYYWIH MPEBPAIIATh TEKCT B (DOHETHUECKOE MPEACTABICHUE, KOTOPOE
3aTeM C MMOMOIIBIO YK€ MHBIX METOJIOB MPEBPAILATIOCh B peUb; IPYyras CeTb MOXKET PACIO3HABAThH
pyKomHCHbIE OYKBBI; CKOHCTPYHpPOBaHa CHCTEMa CKaTus H300pakeHWH, OCHOBAaHHAas Ha
HEHpOHHOW ceTH. Bce OHM HCHONB3YIOT ceThb OOpaTHOTO pacHpoCTpaHEHUss — Haumbosee
YCICIIHBIA, MO-BHINMOMY, W3 COBPEMEHHBIX anroputMoB. OOpaTHOE pacrmpocTpaHEHHUE,
HE3aBUCHUMO TPEJIOKEHHOE B TpeX pa3imuHbIXx paborax Bepboca, Ilapkepa m Pymennxapra,
ABJISIETCS. CHCTEMAaTUYECKUM METOJOM Uil OOy4eHHsS MHOTOCIIOMHBIX ceTel, U TeM CaMbIM

mpeoaoJIieBacT OrpaHUYCHUA, YKAa3aHHBIC MuHcKkuM.

Opnako, obpaTHOe pacmpocTpaHeHHEe He CcBOOOAHO OT mpobnem. I[Ipexne Bcero, HET
rapaHTud, 4YTO CeTh MOXeT ObITh oOydeHa 3a KOHe4YHOoe Bpems. MHOro YyCWIHi,

M3pAacXOJIOBaHHBIX Ha OOydYeHHe, MPOMaJaeT HAINPAaCHO IOCNe 3aTpaT OOJIBIIOr0 KOJIMYECTBa
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MaIIMHHOTO BpeMeHu. Koraa 3To mpoucxoauT, MombITKa 00y4eHUs! MOBTOpsieTcs — 0e3 BCAKOM
YBEPEHHOCTH, YTO pe3ysbTaT OKaxeTcs jyumnie. Her Takke yBepeHHOCTH, YTO Ce€Th OOyduTCSs
HAWJIy4IIUM BO3MOXHBIM 00pa3oM. AJITOPUTM OOy4YEHHsI MOKET IONacTh B «IOBYIIKY» TaK

HAa3bIBACMOI'0 JIOKAJIbHOT'O MUHUMYMA U 6YI[GT MOJIYYCHO XyAIICC PCUICHHUC.

Pa3paboTtaHo MHOTO JApPYrHMX CETEBBIX aJITOPUTMOB OOYYCHHS, HWMEIOIIHUX CBOHU
crnenuduaeckue npeumyiiectsa. Cieayer Noa4epKHYTh, YTO HUKAKas U3 CETOMHANIHUX CETEH He
SIBJISICTCSL TIAHAIIEEH, BCE OHM CTPAJalOT OT OTPAaHMYEHUN B CBOMX BO3MOKHOCTSIX OOy4aThCs U

BCIIOMHHATh.

HetipoHHbie ceTn mpeacTaBisitoT co00i 00JacTh 3HAHMM, MTPOIEMOHCTPUPOBABIIIAsT CBOIO
paboToCTOCOOHOCTh,  UMEIOLas  YHUKaJbHbIE  IOTEHIMAIbHBIE  BO3MOXHOCTH, MHOTO
OTPaHUYECHUN U MHOKECTBO OTKPBITBIX BOIPOCOB. Takas cUTyalus HacTpauBaeT Ha YMEPECHHbIN
OIITUMHU3M. ABTOpBI CKJIOHHBI Hy6JII/IKOBaTI: CBOM YCIICXH, HO HC HCYAa4H, CO3J1aBasi TCM CaMbIM
BIIEYATJICHUE, KOTOPOE MOXET OKa3aThCs HEpPEeaMCTUYHBIM. Te, KTO HIIET KamuTal, 4YTOObI
PUCKHYTb U OCHOBaTh HOBbIE (HUPMBI, JODKHBI MPEACTaBUTHh YOEOUTENbHBI MPOEKT
MOCJICAYIOICTO OCYHICCTBIICHUA U HpI/IGBIJII/I. CyH_IGCTByeT, CJIECAOBATCIbHO, OINACHOCTH, 4YTO
UCKYCCTBEHHBIC HEHPOHHBIC CETH HAYHYT MPOAABATH paHbIIE, YeM IMPHIET UX Bpems, olermas
(GyHKIIMOHATIbHBIE BO3MOXKHOCTH, KOTOPBIX IIOKa HEBO3MOXXHO JOCTUTHYTh. Eciam 3T0
MPOU30MIET, TO 00JIACTh B LIEJIOM MOXET MOCTPaAaTh OT MOTEPH KPEAUTa JOBEPHs U BEPHETCS K
3aCTOMHOMY TEPUOAY CEMHUACCATHIX ToAOB. [l ymydlieHHs CYIIECTBYIOIIMX ceTel Tpedyercs
MHOT'O OCHOBATEJIbHON paboThl. JlOJKHBI OBITH Ppa3BUTHI HOBBIE TEXHOJOTHMH, YITYUIICHBI
CYILIECTBYIOIINE METOJbl U PAaCHIMPEHbl TEOPETUUYECKHE OCHOBBI, MPEXJE YeM JaHHas 00JacTh

CMOXKET IOJHOCTBIO PCATIU30BATh CBOU IMOTCHIUMAJIbHBIC BO3MOXXHOCTH.

Ilepcnexkmuent na 6yoywiee:.

HckyccTBEeHHBIE HEHPOHHBIE CETU MPEJIOKEHBI Ul peLIeHUs 3a1ad, IPOCTUPAIOIIMUXCS
OT ynpaBJeHHs 00eM 0 MPUCMOTpa 3a peOeHKOM. [10TeHITMATbHBIMU TIPHIIOKEHUSIMU SIBIISTFOTCS
TE, T/IC YCIOBEUYCCKUH HHTEIUICKT Maiod(PPEKTHBECH, a OOBIYHBIC BBIYHCIICHHUS TPYIOCMKH WIIN
HEaJIeKBaTHBL. JTOT KJAacC MPWIOKEHH, BO BCAKOM CiIy4ae, HE MEHbIIE KJiacca,
O6CJIy)I(I/IBaeMOI‘ (6} O6BI‘-IHI>IMI/I BBIYUCJICHUSAMU, W MOKHO IpPCAroJararb, 4To HCKYCCTBCHHBLIC
HEHpPOHHBIE CETH 3aliMyT CBOE€ MECTO Hapsay C OOBIYHBIMH BBIYHCICHHSIMH B KadyeCTBE

JOITIOJIHCHUS TaKOI'O K€ 00beMa U BaXKHOCTH.

I/chyccmeennble Hel:iPOHHble cemu u IKCREepnHble CUCMEMDbL.
B nmnocnemnue roabl Ham HCKYCCTBCHHBIMU HeﬁpOHHBIMH CCTAMHU NOMUHHPOBAJIN

JJOTHUYCCKHUC n CHMBOJIBHO-OIICPAllMOHHBIC JUCIIMITIIMHBI. HaanMep, IIHUPOKO

37



MPOIAaraH/IMpoOBaAIUCh HKCIIEPTHBIE CUCTEMBI, Y KOTOPBIX UMEETCSI MHOTO 3aMETHBIX YCIIEXOB, TaK
Ke, Kak W Heyaad. Koe-KTo TOBOPHUT, YTO HCKYCCTBEHHBIE HEHPOHHBIE CETH 3aMEHAT COOOM
COBpeMeHHBII\/'I I/ICKyCCTBeHHI:II\/'I HUHTCJUICKT, HO MHOI'0OC CBUACTCILCTBYCT O TOM, YTO OHHU 6y,Z[YT
CYHICCTBOBATD, O6I>GI[I/IH$I$ICI> B cUucremax, rae Ka)I(l[bIﬁ noaxoa HUCIOJb3YCTCA IJIA PCIICHHUA TCX

3aaa4, C KOTOPbIMH OH JIY4YIlC CIIPaBJIACTCA.

OTa TOYKa 3peHHUs MOJKPEIUIseTcs TeM, Kak JIoau (YHKIUMOHHUPYIOT B HalleM MHpeE.
PacnioznaBanne o0pa3oB OTBEYAaeT 3a aKTUBHOCTH, TPEOYIONIYIO OBICTpOW peakiuu. Tak Kak
JIeMCTBUSL COBEPIIAIOTCS OBICTPO M OECCO3HATENBHO, TO 3TOT CMOCO0 (PYHKIIMOHUPOBAHHS BaXKEH
JUTSL BBDKMBAHUS BO BpaX/1€0HOM OKPYKEHUH.

Korna nama cuctema pacrno3HaBaHus OOpa3oB HE B COCTOSIHUM JaTh aJ€KBaTHYIO
WHTEPIIPETAIMIO, BOMPOC TEpenacTcsi B BBICIIME OTAENbl Mo3ra. OHHM MOTYT 3ampoCUTh
n00aBOYHYI0 HHPOPMAIIMIO U 3aiMyT OOJIbIIIE BpEMEHH, HO Ka4eCTBO MOTYYCHHBIX B PE3yJIbTaTe
pelIeHNU MOKET ObITh BBILIE.

MoxHo mnpenctaBuTh ce0e HCKYCCTBEHHYIO CHCTEMY, IOJPAKAIOIIyI0 TaKoMy
pasneneHuto Tpyna. MckyccTBeHHass HEMPOHHASI CeTh pearupoBajia Obl B OONBITMHCTBE CIydacB
MOIXOANIMM 00pa3oM Ha BHENIHIOW cpeny. Tak Kak Takhe CETH CIOCOOHBI YKa3bIBaTh
JIOBEPUTENbHBIN YPOBEHb KaXKJIOTO PEUICHMs, TO CETh <GHAET, YTO OHAa HE 3HAET» U IepenaeT
JAHHBIN Cy4ai JJIsl pa3penieHus SKCIepTHOW cucteme. Pemenus, mpuHIMaeMbie Ha 3TOM OoJiee
BBICOKOM ypOBHE, ObUTH OBl KOHKPETHBIMU M JIOTUYHBIMH, HO OHH MOTYT HYXJAaThCsi B cOOpe
JOTIOTHUTENBHBIX (DAKTOB JUIS TOJTYYCHHs] OKOHYATENBHOTO 3akitoueHus. KomOuHanus IByX
cucteM Obuta Obl Oosiee MOIIHOM, YeM Kaxaas M3 CHUCTEM B OTAEIbHOCTH, CJIeNysl IMPH 3TOM
BBICOK03((hEKTUBHON MOJIEIH, JaBAEMO OMOJIOTUYECKON IBOTIOIIUCH.

Cooobparxcenusn nadexcnocmu:

[Ipexxae yeM HMCKYCCTBEHHBIE HEHPOHHBIE CETH MOXHO OYJEeT MCIOJb30BaTh TaMm, TIE
MOCTaBJIEHbl HA KapTy 4YesloBedecKasl JKW3Hb WM IIEHHOE MMYLIECTBO, JAODKHBI ObITh pPEIICHbI
BOMPOCHI, OTHOCSIIIKECS K UX HAJICKHOCTH.

[Tomo6HO MrOASIM, CTPYKTYPY MO3Ta KOTOPBIX OHU KOMUPYIOT, HICKYCCTBEHHBIE HEUPOHHBIE
CeTH COXPAHSAIOT B OIpPENEICHHOW Mepe HempeackazyeMocTh. EMMHCTBEHHBIH €Hoco0 TOYHO
3HATh BBIXOJI COCTOMT B HCIIBITAHUM BCEX BO3MOXHBIX BXOJHBIX CHUTHAJIOB. B Gombliol cetu
Takasg TOJHas MpOBEepKa MPaKTUYECKH HEOCYIIECTBUMa M JOJDKHBI  HCIOJb30BaThCS
CTATHCTUYECKUE METONbI s OICHKM (DYHKIMOHUPOBAHUSA. B HEKOTOPHIX ciydasx 3TO
HepomycTuMo. Hampumep, dTo sBIsIeTCS JIOMYCTUMBIM ~ YpPOBHEM OIIMOOK Ui  CETH,
YIPABISIIONIEH CHCTEeMONH KOCMUYECKON 000pOHBI? BOIBITMHCTBO JTH0IeH CKaXKkeT, Jto0ast ommoka

HEJOIMyCTUMa, TaK KaK OHa BEIET K OTPOMHOMY YHCITY KEPTB U Pa3pyILICHU. DTO OTHOIICHHUE HE
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MEHSIETCSl OT TOr0 0OCTOSITENbCTBA, YTO YEIOBEK B MMOAOOHOMN CUTYalluu TaKXXe MOKET J0IYCKaTh
OLIMOKH.

[IpoGnema BO3HHWKAET W3-3a MOMYIICHUS TMOTHONH 0€30IMO0YHOCTH KOMITBIOTEpOB. Tak
KaK MCKYCCTBEHHbIC HEHPOHHBIEC CETH MHOTIa OYIyT COBEpIIATh OMIMOKH Ja)ke MPU MPaBHILHOM
(YHKLIMOHMPOBAHUM, TO, KaK OLIYIIAETCS MHOTMMHM, 3TO BEAET K HEHAJEKHOCTH — KauyecTBY,
KOTOpPO€ MBI CUUTAEM HEJIOIYCTUMBIM I HAIMX MAIlIHH.

CxofHast TpyIHOCTh 3aKJIIOYACTCs B HECHOCOOHOCTH TPAJWIMOHHBIX HCKYCCTBEHHBIX
HEHpOHHBIX ceTel "OOBACHUTH', KaK OHM pEIIAlT 3a7ady. BHyTpeHHee MpeacTaBlIeHHE,
NOJyYaoleecss B pe3ysibTaTe OOydeHHs, 4acTO HACTOJbKO CJIOXHO, YTO €ro HEBO3MOXHO
IIPOAHAIIM3UPOBATh, 3a MCKIIOYEHHEM CaMbIX IPOCTBIX CIIy4aeB. OTO HAIlOMHUHACT HaIly
HECTIOCOOHOCTh OOBSICHUTH, KaK Mbl y3HAE€M YEJIOBEKa, HECMOTpPS Ha pa3iMuue B PACcCTOSIHUH,
yrje, OCBELIEHUMM M Ha IPOLIEIUIME ToJbl. DKCIEPTHAs CUCTEMA MOXET MPOCIEAUTH MPOLECC
CBOMX pacCyXJEHHH B OOpaTHOM MOpsAJIKE, TaK YTO 4YEJOBEK MOXKET IPOBEpUTh €€ Ha
Pa3yMHOCTSb.

Buigoowt:

HckyccTBeHHBIE HEHWPOHHBIE CETH  SIBIISIIOTCSL  B@)KHBIM ~ PACIIMPEHUEM  IMOHATHS
BeluncieHus. OHM 00elaroT CO3/laHME aBTOMATOB, BBIMOJIHAIOIMX (DYHKIUM, ObIBIINE paHee
WCKJIIOYUTEIIBHOM MTPEpOraTuBOi 4enoBeka. MaluHbl MOTYT BBIIIOJIHATE CKYYHBIE, MOHOTOHHBIE
Y OIIaCHBIE 3a/1aHus, U C Pa3BUTUEM TEXHOJIOTUH BO3HUKHYT COBEPILIEHHO HOBBIE PUIIOKEHMUS.

Teopus HCKYCCTBEHHBIX HEHPOHHBIX CETEM pa3BUBACTCS CTPEMUTENIBHO, HO B HACTOSALIEE
BpEeMsl OHa HEIOCTAaTO4YHA, YTOOB!I OBITH OMOPOH Ui Hauboiee ONTHUMUCTHYECKUX NMPOEKTOB. B
PETPOCHEKTUBE BUJHO, YTO TEOPUS pa3BUBAIACh ObICTpee, YEM IpeACKa3blBaIM ECCUMUCTHI, HO
MEJIEHHEE, YEM HAJEesUINCh ONTUMHUCTBI, — TUIIMYHAs cuTyanus. CeronHsIIHUN B3pbIB HHTEpECa
NPUBJICK K HEWPOHHBIM CETAM THICSYM HcCcienoBaTeneil. Pe3oHHO oxumaTh OBICTPOTO pocra
HAlllero IMOHMMAaHUS MCKYCCTBEHHBIX HEHPOHHBIX CETeH, BeIylero K 0ojee COBEPIIEHHBIM

CCTCBBIM IMapagurMaM 1 MHOXKCCTBY IPUKIaJHBIX BO3MOKHOCTEH.

2.2.2 Anroput™m paboThl ¢ HEUPOHHBIMHU CETAMHU

Jlis MHOTHX 3KOHOMHCTOB, XOpOIIO 3HAaKOMBIX C SKOHOMETPUKONH U TOBEPXHOCTHO
3HAKOMBIX C TECOpHUEH HEMPOCETEBBIX BBIUUCICHUN, HEMPOHHASI CETh MPEICTaBIACTCS MOJI00HEM
«YEPHOTO SIIUKA», B KOTOPBI HEOOXOIUMO 3arpy3UTh BXOMASIIYIO HH(POPMAIIHIO (Bx01), 4TOOBI

NOJYYUTh HEKUH KeldaeMblil pedynbTar (Bhixoa). Cam mporecc mpeoOpa3oBaHUs JaHHBIX B

39



MIPOIIECCE BBIUMCICHUMN ISl UCCIIeIOBaTEIeH-9KOHOMUCTOB HE UTpaeT Oosbinoi ponu. ['maBHOE,
yTOOBl pe3ynpTaT Obul mpuemiemMbiM. C Takoil TOUKM 3peHHs] HEHpPOHHAasi CeThb MOXKET OBITh
OTOXKJECTBJICHa C BOJIIEOHOW NaJIOYKOM, KOTOpas MOXKET cAelarb BCe, YTO YTOJIHO
uccienoparento. K cokaneHuro, mporecc HEMPOBBIUMCIEHHH HAa CaMOM J€JIe€ HECKOJBbKO
CJI0’KHEE, YEM MOJKET NTOKa3aThCHl.

Ilpeocmaenenue 6x00HbIX OAHHBIX .

IIpy mpOrHo3upOBaHUM BaIIOTHBIX PHIHKOB IIPU ITIOMOIIY HEHPOHHBIX CETEH B Ka4eCTBE
BXOJIHOW HMH(pOPMAIMH MOTYT BBICTYIIATh. IICHOBas JWHAMUKA W €€ MPOM3BOJHbBIC (3HAYCHUE
WHIMKATOPOB, 3HAYMMbIC YPOBHH W TOMY MOJ00HOE), a TAaKXkKe IPYTrUe PHIHOYHBIC MOKa3aTeIH.
Yacto sl MPOTHO3UPOBAHUS IEHOBOW JUHAMHUKHM MCIOJB3YIOT TOT K€ pAll, HO ¢ BPEMEHHBIM
JaroM, B 3KOHOMETPHUKE 3TO Ha3bIBAETCS] ABTOPETPECCUOHHOM MOJEIBIO.

Crnenyer OTMETUTb, YTO aOCOJNIOTHBIE 3HAYEHUS BATIOTHBIX KOTHPOBOK HEJb3s
WCITOJIB30BaTh KaK BXOJ Il HEHMpOoHHOW ceTh. COBOKYMHOCTBIO TapameTpoB, KOTopas OyaeT
nojiaHa Ha BXOJl, OyJeM Ha3blBaTh «00Opa3zom». BbIxoaHble cUrHabl OyAyT JeXaTh B paMKax
3HaYeHUU aKTUBAIIMOHHOW (D)YHKIMM, BBIOpaHHOW I HeHpoHHOH cetu. CienoBarenbHO, 00pa3
Ha BXOJI€ JIOJDKEH JIEKaTh B TOM K€ MHTEpBaje, 4TO M BbIXOA. Yalle BCero pekoMeHAyeTcs
npeoOpa3oBaTh BXOJHBIE JaHHbIE TaKUM 00pa3oM, uTOObI 3HAYEHMS Ka)XXAOTro psia JieKald B
npezenax orpeska [0,1].

PaccmoTpum mpocteiimuii croco® ¢opMHpoBaHHS BXOAHBIX 00pa3oB Ui OO0y4YeHHUs
HEeHpoHHOU ceTr. OCHOBHBIM MOHSATHEM IPU PabOTE MO MPHHLHUITY aBTOPETPECCHOHHOM MOJIenn
ABIISIETCS <«TJyOMHA TOTPYXEHUs», TO €CTh TO KOJUYECTBO JaroB, KOTopoe Oyner
paccMaTpuBaThCsl HEUPOHHOU ceThio. Hampumep, mpu paboTe ¢ JHEBHOW JMHAMUKOW KYpPCOB
BAJIOT, TJyOMHA TOTPYKEHHUS pa3MepoM 7 OyneT O3HayaTh, YTO HCCIENOBATENs] MHTEPECyeT
JMHAMUKA Kypca 3a MOCJIETHIOI HEACTI0 U ee BIUsSHHE Ha Oyaynryio KoTUpoBKy. KommuecTBo
BXOJIOB Ul HEMPOHHON CETH JOHKHO PAaBHATHCS KOJIMYECTBY MapaMEeTpoOB, KOTOpblE OyAyT
noaaHsl Ha BXoJ. KommdecTBo k€ HEMPOHOB Ha BBIXOJE ONPENEISAETCS Pa3sMEPHOCTBIO BEKTOpa
BBIXO/IOB B 3a/1a4e€.

Cyrp Mertoma (opMUpPOBaHHMS BXOJHBIX 00pa3oB 3aKIIIOYAETCs B  CIEAYIOIIEM.
JonyctrM, 4TO 3HAYEHHs KaXIOro psiia BXOJOB JI€KAaT B HEKOTOPOM MHTEpBAJIE, IS KaXK10TrO
psaga MOXKHO HalWTH €ro MUHUMYM M MakCUMyM. B TakoMm ciydae mporecc mpeoOpa3oBaHUs
BXOJIHBIX 00pa30B Oy/ET OMUCHIBATHCS CIETYIOIUM YPAaBHEHUEM:

c = X Min.
Max — Min
[Tocne Takoro mpeoOpa3oBaHusl KaXAbli 00pa3, paHee NMPUHAMICKABIIMA HHTEPBATY

[Min, Max], tenieps nexut B uatepBaie [0,1]. Kak MoXxHO Jierko yOeauThCs, OCIIE TPOBEACHHUSI
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TaKoro mpeoOpa3oBaHMs HaJl BXOJHBIMH JAaHHBIMH, TepseTcs dacTh uHbopmanuu. OgHako mpu
peueHun 3agaun 3HaucHus Min 1 Max MoryT ObITh COXpaHEHBI, YTOOBI BO3MOKHO OBLIO ITOTOM
BEPHYThCS K WCXOJHOMY BpEeMEHHOMY psay. PaccMoTpum Temepb Jpyrue BapHaHTHI
npeoOpa3oBaHUs BXOIHBIX JaHHBIX.

OnmauM w3 HamOoJsiee JIOTUYHBIX MPeoOpa3OBaHMM, MO3BOJSIONIMX H30€XKaTh MPIMOM
paboThl ¢ aOCONIOTHBIMH 3HAYCHHUSIMH KOTHPOBOK, SIBIIACTCS MEPEX0J] K MEPBBIM pazHOCTIM. Kak
MPABUIIO, U3MEHEHHSI KOTUPOBOK MEHEE BEIUKHU IO aMILTUTYJE M 00JaJal0T WHBAPUAHTHOCTBIO.
WNubMu crioBamu, mipu paboTe ¢ MEPBBIMH PAa3HOCTSIMHU POCT B 5 MPOILEHTHBIX MMYHKTOB MOXKET
OBITH OTJIOKEH OT JI0OOTO TMEePBOHAYAIBHOTO COCTOSIHMSI CUCTeMBbl. [Ipm Bcelt ymoOHOCTH U
JIOTUYHOCTH JAHHOTO METOJa OH HE YAOBIJIETBOPSIET OCHOBHOMY TpeOOBaHHMIO BXOAHOTO 0o0Opasa
HEHPOHHOW CETH: TMepBble pa3’HOCTH (KOTAa 3a CAMHUIY HU3MEPCHUsS OepyTCs MpPOICHTHBIC
NYHKTBI) HE JIGKAT B CAMHUYHOM OTpe3ke. ECiiu ke mepBbie pa3HOCTH B3STh MO aOCOIOTHOU
BenuuuHe, rae 1 nporeHTHIM NyHKT juisi BamoTHOM mapel USDCHF pasen 0,0001¢panka, To
rJIaBHOE ycioBue OyneT cobmioneno. [Ipobiema Torma Oyaer 3akitodaTbCss B TOM, YTO BXOIHOU
o0pa3 OyJeT CIMIIKOM Mall U HEHPOHHAs CETh MOKET MOKAa3aTh IJIOXHUE Pe3yNbTaThl. M eanbHbIM
BapHAHTOM SIBISIETCS HA0Op BXOMHBIX 00pa3oB, B KOTOPOM OJHMHAaKOBO pPaBHOMEPHO
MIPE/ICTABICHBI KaK BEJIIMYMHBI, OJM3KUE K €IUHMIIBI, TaK W Onu3kue K Hymo. OYeHb yJaauHbIM
3J16Ch MOXET OKa3aThCsl TIEPBOE MPeoOpa3oBaHUE, KOTOPOE HOPMAITHU3YET BXOIHBIE 00pa3kbl.

[lepBblif BapuaHT, HCMIOIB3YIOMMNA 00pa3bl HOPMAIM30BAHHBIX KOTHPOBOK, MOT OBl
OBITH MCIIONB30BAH IS PEUICHHUS 3a/1a4dl TPOTHO3UPOBAHUS, OJTHAKO 37IeCh BO3HUKAET MpodiiemMa
CO CTAaTHCTHYECKOW 3aBUCHUMOCTBIO JJIEMEHTOB BXOJHOTO oOpaza Mexay coboil. B
SKOHOMETPUYECKON YacTH JAaHHOTO HCCIEAOBAaHHS OBLIO YCTAaHOBJIEHO, YTO HamOoJiee BEpHOU
MOJICTIbIO NI OOBSICHEHHSI KOTHPOBOK BATIOTHOTO PBHIHKA SBISIETCS MOJETH <«CIIY9aiiHOTO
OJTy’KTaHUS», HECTAIMOHAPHOTO Psiia, CMOACITUPOBAHHOTO O MPUHITUIY «CETOJHS KaK BUepa.
B Takom ciydae mepBbIi BapUaHT HOpPMaJIU3allMHM JAHHBIX HE MOXET OBITh KCIOJB30BaH B
PEIIEHUH 3aJa49¥ IIPOTHO3MPOBAHHMS, IIOTOMY YTO CMEXKHBIE KOTHPOBKM X OYyIyT 3aBHCHUMBI
MEXIy COOOM.

[lepBbie pa3HOCTH SBISAIOTCS CTAaTUCTHYECKH HE3aBUCHMBIMU JPYT C JIPYroM,
KopeiuiorpaMma psiga Ooblie BCEro HalOMUHAeT mporecc «oenoro mryma» (white noise).
MOKHO 3aKIIOYUTh, YTO CTATUCTHYECKON 3aBUCMMOCTH MEXAY 3JIEMEHTaMH BXOJHOrO 00pasa
HET.

Jlpyrue BapuaHTHI MPEACTaBICHUS BXOJIHBIX O0OpPa30B OCHOBBIBAIOTCS HE HA POCTE M
W3MEHEHUU KOTHPOBOK, @ Ha UX MPHUPOCTE, TO €CTh MPOIECHTHOM H3MEHEHHH K MPEIbIAyIIeMy

nepuony. B Takom ciyuae gpopmyiia nepexona OyaeT UMETh CICAYIOINNA BU:
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Ecniu mpu aHanmm3e CTaTHCTUYECKOW 3aBUCUMOCTH JaHHBIX BXOJHOTO oOpasa
BBISICHUTCS, YTO TIPUPOCTHI TAKXKE BIMSIOT APYT HA JApyra, TO B3SATHE JIorapudma OT OTHOIICHUS
HACTOSIIICH KOTHPOBKH M TPEABIAYIICH, KaK MpaBWIO, 00JadaeT HauOONbIICH CTaTUCTUYECKON
HE3aBUCUMOCTBIO.

CymecTByeT emie oIuH crmoco0 MpeCTaBlICHUs BXOJIHBIX JAaHHBIX, MOCTPOCHHBIN IO
MPUHITUITY JKCIIEPTHBIX OIEHOK WJIM HEYETKOW JOrukd. [Ipm MeTome HSKCHEPTHBIX OIEHOK
WCCJIeIOBATENb BIPaBE CcaM BXOJHBIM OOpa3aM CTaBUTh B COOTBeTCTBHME uuciaa oT O mo 1,
COTJIaCHO TPUHSATBHIM UM MpaBujaM. J[aHHBIA METOJ MOXET OKa3aTbCsl IOBOJIBLHO TOYHBIM IMPHU
KBTM()UIIMPOBAHHOM TIOJIXOJIe, OJHAKO TpeOyeT OONBIIMX BPEMEHHBIX 3aTpaT, BeIb LEIbIO
MCCJIeIOBATENSI OCTACTCS Mepeadya HanboJiee pecypcoeMKuX 3a1ad TexHuke. OTcroaa BOZHUKAET
BOIIPOC O BBOJIC TPAH3UTUBHOW (YHKIIMH, KOTOpasi cMOTJIa Obl 0TOOpa3UTh MHOYKECTBO BXOHBIX
00pa3oB B €IMHUYHBIN runepky0. s pelieHus JaHHOM 3aJadyM MOAXOIUT TEOpPHUs HEYSTKOU
noruku. Cka)keM HECKOJIBKO CJIOB O CaMOM TEOPHH MEpe]l TeM, KaK MeperTH K ee MPUMEHEHUIO
JUTSI IPEOOPa30BAHMS BXOJIHBIX JaHHBIX.

CoBpeMeHHBIE BBIUUCIUTEIbHBIC MAIIMHBI TIOCTPOCHBI IO MPUHIIAITY Y€TKOW JIOTUKH, B
TO BpeMs KaK YeJIOBEYECKasi MBICIIUTENIbHAS CUCTEMA JCHCTBYET MO MPUHITUITY HEYETKOM JIOTHKH.
CMBICIT ee 3aKITI0YaeTCsl B CIIOCOOHOCTH CYXKACHH, OTHECEHUIO OOBEKTOB U SIBJICHHUM K Ki1accaM,
B KOTOPBIX HET YETKUX rpaHull. Korja KoMmpioTep XpaHUT HHPOPMAIMIO O BO3pAcTe YElIOBEKa,
YEJIOBEK MOXKET CYJIUTHh O TOM, YTO 3TOT YEJOBEK CKOpEe MOJIOJ, YeM CTap. Ammapar HEUYETKOU
JIOTUKU MOJKET HAy4uTh KOMITBIOTED BBIJABAaTh CYXKICHHS O TOM, YTO HEKHH OOBEKT CKOpee
MaJICHbKUH, 4eM OOJIbIIONH, BO3MOXKHOCTH OIICHHBATh IMPH HEIOCTATKE TOYHBIX JAaHHBIX 00
00BEKTE.

Bo3sBpamasice k crosimiei mepen HaMH 3amade, OTMETHUM, YTO DKCIEPTHBIC OLICHKH O
KaXJIOM 00BEKTE MOTYT OBITh 3aMEHEHBI MPe0Opa30OBaHUAMHU U3 pa3zeiia HeueTKou jJoruku. [Ipu
aHaJM3e KOTHPOBOK B BHUJE YACOBBIX CBEYECH MOXKHO BBECTH MOHATHE Ooyblias Oemas cBeua,
cpenusis Oenmasi cBeua, MalieHbKast Oenasi cBeua, OKOJIO HyJIeBasi cBeua, MalleHbKasi YepHasi CBeua,
CpenmHsisi YepHas cBeda, Ooiblas depHas cBeda. Kak MOXXHO yOeauThCs, 3TH TOHATHS Cyryoo
WHIUBUIYAIbHBI, XOTSI MEXIY CYKICHHSIMHU Pa3IMYHBIX HCCIEAOBATENICd MOTYT MMETh MHOTO
cxoxero. Jljis Toro 4ro0bl KOMITBIOTEP CMOT MPOBECTHU MPOIECC MPEoOpa3oBaHUs U3 CBEYEH C
TOYHBIMH TIOKA3aTeNIIMA B YCJIOBHBIE CBEYHM, HEOOXOAMMO OMPEIEIIUTh, YTO OyaeM BKIIIOYATh B
KaxJ0e moHsATHE. JIorHYHBIM OyJIeT BBECTH HE TOJBKO aOCOIIOTHBIE KPUTEPUHU, HO U 3HAYCHUS

MPEABIYIINX CBeUeH, 4TOOBl Y4€CTh OTHOCHTEIBLHOCTh MOHATHN. Ha BhIXOZE MOXXHO MOJTYyYHUTH
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CEMHUMEPHBIN BEKTOp, KaXKIBIH 3JIEMEHT KOTOoporo Oyet jaexaTrs oT O qo 1. kaxaoe ynucio Oyaer
Mepoi (MM BEpPOSTHOCTHIO) OTHECEHHS KOHKPETHOH CBEYM K TOMY WIIM MHOMY Kiaccy. Ilytem
HECJIOKHBIX TIpeo0pa3oBaHuil (JTydilie BCEro BBECTH BeCOBbIC KO3(DPHUIIUEHTHI, KOTOPHIC ITOMOTYT
npeoOpa3oBaTh JaHHBIC TSI HEHPOHHOW CETH) MOJydYaeM JaHHbBIC JUIS BXOJa HEWPOHHOH CETH.
PaccmoTpum mipocToit mpumep.

Ecniun maker HeueTkoM JIOTHKM Ha HEKOTOPYIO CBEYKY BbIAAl  pe3yjbTar
(0,48;0,97;0,34;0,12;0,01;0,01;0,010¢9 mannas cBeua ¢ Becom 0.48 Gombiras Oemas, 0.97
cpenusist Oenas, 0.34 manenpkas Oenast, 0.12 okono nyneBass, 0.1 yTo uepHas Bcex BHUAOB
COOTBETCTBEHHO. Terneph COMOCTaBUM BeCOBbIE KOI(PPHUIMEHTHI K KaXKIOMY 3JIEMEHTY BEKTOpa
TaK, 4TOObI OOJIBLION OEIOM CBEYKE COOTBETCTBOBAJIO UMCIIO, OJIM3KOE K €IUHUIE, a OOIBIION
YepHOU — OJIM3KOE K HYIIO (€CIIU MCIOb30BaTh JAPYTYI0 aKTHBAIIMOHHYIO (DYHKIIUIO, HAIIPUMED,
TaHTEeHCAa, TO BXOJIbI MOKHO 3aKIIFOUUTh B OTPe30K oT 1 1o -1, u GombIioi yepHOii cBede Oymer
COOTBETCTBOBATH YHCIIO, OJIHM3KOE K -1).

Ha nanHbIif MOMEHT CyIIECTBYET MHOTO CHOCOOOB MEPEKOIUPOBKH JAHHBIX BXOJIHBIX
00pa30B, KOTOPHIE HCIIONB3YIOTCS B 337a4aX MPOrHo3upoBanus. OMH U3 TAKHX METOJOB COCTOUT
U3 JIByX maroB. Ha mepBoM miare mepBble pa3HOCTH KOTUPOBOK YMHOJXKAIOTCS Ha KOHCTaHTY,
Harpumep, Ha 10000, 4TOOBI WM3MEHEHHWE CTajo IMEJIbIM YHCIOM. WHBIMH CJIOBamu:

AX

HOBbIIL

= Ax, [10000. Ha Bropom miare gaHHsle npeoOpa3ytoTcst GyHKIUEH CUTMOUIOM, OOBIYHO

1

HCIIOJIB3YCMOHU B CIIOAX HCUPOHHOU CCTHU. X = W .

Pazo6beM 3amauy A HEUPOCETH HA MMYHKTHI:

1. IlocranoBka 3amayu.
2. COop maHHBIX JUTS BXOJIa ¥ BBIXOJIA.

l

3. IIpeoOpa3oBanue JaHHBIX O]l HEUPOHHYIO CETh.

l

4. Bei6op KoHPUTYpaIIM HEUPOHHOU CETH.

1

5. O0y4ueHne HEUPOHHOM CETH.
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6. AHaIM3 TOJTY4YEHHBIX PE3yIbTaTOB

Pucynok 2.2.2.1.Unnrocmpayus aneopumma pabomsl ¢ Helpocemsio.

1. Illocmanoexa 3adauu.

HeiiponHass ceTp HE MOXKET pemarh 3ajJady, IOCTaBIEC HEHPOCETHIOHHYIO B
npou3BobHOM  ¢opme. OHa MOXKET <IIOHATH» JIMIIb OTPAHWYEHHBIM Kpyr 3ajad,
MPEJICTABICHHBIX B ompeaeneHHol ¢opme. CHUIBHO YIPOCTHB MPOLIECC MOCTAHOBKH 3aaud,
MO>KHO CUHTATh, 9YTO HEOOXOUMO OMPEEIHUTh, YTO CIEIYET 1aTh HA BXOJ CETH, a UTO HA BBIXO/I.
Yucno BXOIOB Jyylle B3STh C 3amacoM, OyAeT Jaxke JIydlle, €Cld CIHCOK OKaKeTcs

M30BITOYHBIM. CBS3aHO 3TO C TEM, YTO HCJIB3d 3apaHCC OIPCACINTL, KaKasd K3 3aBUCHUMBIX
MEPEMCHHBIX JTy4II€ BCETO 00BACHAET BBIXO/.

2. Cbop oarHbIx 0151 6X00A U BbIXOOA.

[locne ompeneneHuss CTPYKTypbl 3aJaud, BBISIBUB, KaKUE JaHHbIE HEOOXOAMMBI MJIs
BXOJIa U /ISl BBIXOJa OyIyIieil HeMPOHHOU CeTH, UCCIIeI0BATENb IOJDKEH COOpaTh PSAbl TaHHBIX
JUTSL TIOCTIETYFOIIETo aHaun3a. Takke BaXKHO OTMETUTH, UYTO JaHHBIC PA3IMYHBIX PSAOB JOJKHBI
OBITH COMOCTaBUMBI JIPYT C APYroM. 31eCh BbIOMpaeTcs pa3Mep BBHIOOPKH, ¢ KOTOpOW OyneT B
JanbHeWIeM paboTaTh UCCIeI0BATENb.

3.  Ilpeobpazosanue 0anHbiX NOO HEUPOHHYIO Cemb.

K coxanenuto, 1aHHble B UX 0OBIYHOM MPEJCTABICHUN HE MOTYT OBITh TIOJJaHBI HA BXOJI
HelponHoi cetr. OOBIYHO HAa BXOA MOTYT OBITH TMOJAHBI 4MCia, Jexamme B orpeske [0,1].
Otcioga BO3HMKaeT HWHBAPUAHTHOCTb IMPEACTaBICHHUS BXOIHBIX JIAHHBIX, JaXe €ClIu peyb
MepPBOHAYAIILHO [IIA JTUIIH 00 OJHOM P BXOTHBIX MaHHBIX. CyIIecTBYeT MHOKECTBO METOJIOB
HOPMATH3AIUH TaHHBIX, KOTOPBIE TIO3BOJISIOT TEPSITh MUHUMYM HH(GOPMAITUH O IEPBOHAYAIEHOM
psane. BBuay Hamuuus OOJIBIIOTO KOJUYECTBA BAapHAHTOB, KaK TPaJWLMOHHBIX, TaK U MEHee
TPaJWLMOHHBIX, JAHHBII MYHKT JAeT UCCIIEI0BATEN0 O0JIbIIOE MPOCTPAHCTBO ISl TBOPUYECTBA U
WHINBUIYaAIIN3AIHHA UCCIEI0OBATEILCKON PaOOTHI.

4.  Bwibop koughucypayuu HelupoHHOU cemu.

[Tocne mpeobpazoBaHusl JAHHBIX O] BO3MOKHOCTH HEHPOHHOW CETH, MCCIICIOBATEIh
MEepPEXOUT K BBHIOOPY KOHGUTYypaluu camMoi HEeWpoHHOW ceTu. Ha maHHBII MOMEHT H3y4E€HO
0OJIBIIIOE KOJNIMYECTBO HeHpoceTeBbIXx KoHpuUrypamui (mapagurm), Kaxmaas H3 KOTOPBIX
npucnoco0jeHa K pelIeHHI0 TOM WM WHOW 3ajaud. BHyTpu Kakood mapagurMbl Takke
CYIIECTBYET MHOXECTBO BAPUAHTOB [JI1 TOCTPOCHHUS HEHpPOHHOM ceth. Ha manHOM »sTame
BbIOMpAETCsl MPEUMYIIECTBEHHO KOJIMYECTBO CJIOEB HEHPOHOB, KOJUYECTBO HEHPOHOB B OJHOM

clioe. YCIEHIHOE BBIIOJIHEHHUE 3TOr0 IIYHKTAa 3aBUCUT OT OIIbITa HCCJICHOBATCIIA, a4 TAKXKC OT
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BPEMEHM, KOTOpOE€ OH TMOTPAaTUT Ha aHajdu3 CHOCOOHOCTEM Kakqol U3 BBIOPAaHHBIX
kKoH(purypanuii. K coxaneHuto, Ha JaHHBIH MOMEHT CYIIECTBYIOT PYKOBOJICTBA K BBIOOPY
KOH(Urypanuuii HEUPOHHBIX ceTel, 0a3upyroIuecss He Ha TEOPETHUYECKUX, a Ha IMIUPHUYECKUX
pe3ynbTarax.

B OonpmmmHCTBE ciiydaeB, Kak yxe ObUIO 3aMeueHO paHee, Ui pElIeHUs 3ajadu
MIPOTHO3UPOBAHUE OOJBIIIE BCETO MOAXOIUT KJIACC HEMPOHHBIX CETEH THIA <«MHOTOCITOWHBIN
HEPCENTPOH».

5. Obyuenue neupouHol cemu.

CymiecTByeT HECKOIBKO CHocoOOB  00ydeHuss HeWpoHHoW cetn. Hawmbonee
pacrpoCcTpaHeHHBIN U3 HUX — OOydeHHe ¢ yuuTeneM. JlaHHbI METO/I TOCTPOEH IO CICAYIOIIEMY
NPUHIUITY. Ha BXOJ MOJAIOTCS HEKOTOpPbIE JaHHBIC, B PE3yJbTaTe NMPeoOpa30BaHUN MOITY4aIOTCS
HEKOTOPBIA BBIXOJ. JTOT BBIXOJ CPAaBHHMBACTCS C ATAJOHOM (C pealbHBIM BBIXOJIOM, KOTOPBIH
JIOJDKCH MOJYYHUTHCS B Pe3yabTaTe 00YUCHHSI), BBIYUCIISACTCS OTKIIOHEHHE PE3yJIbTaTa OT ATajJoHa
(mpocunThiBaeTCs omMbOKka HEWpOHHOW ceTw). [locie BbIYMCICHUS OMIMOKH Beca M3MEHSIOTCH,
9TOOBI BBIXOJ OBLI OOJIBIIE MOX0X HA UAEal, MOCIe Yero Mpoleaypa MOBTOPSETCs JOCTAaTOYHOE
KOJIMYECTBO pa3, YTOObI MUHUMU3UPOBATh OIINOKY.

6. Ananuz nonyuenHvlx pe3yibmamos.

B pesynbrare mynktoB 1-5 mccnemoBarenb pacronaraeT HECKOJIBKUMH HEHPOHHBIMU
CeTAMH, KOTOpbIe MoKa3aiu ceOs HanOoJiee YCHENIHO B PEUICHUM MOCTaBICHHOW 3agauu. B 6
IIYHKTE IIPY IIOMOIIY HEUPOHHOM CETH PEILAIOT 3a7ady, [IOCTABJICHHYIO B IIEpBOM IIyHKTE. Eciu
Iepesl UCCIENOBaTeIeM CTOUT 3aJadya IMPOTHO3UPOBAHUS, TO PE3YJIbTAaTOM SIBISETCA 3HAYEHUE
psna B CIEIyIOMIN MOMEHT BpeMEHH. AHAJIN3 e 3aKJIF0YaeTCsl B TOM, YTOOBI OLIEHUTh Ka4yeCTBO

IMOJIYYCHHOI'O IIPOrHO3a.
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IZIABA 3. IIPAKTHYECKHE IIPUMEPbI IIPOIHO3HPOBAHHUA
BAJIOTHOI'O KYPCA

[TpakTHdeckas 4acTh JAHHOTO MCCIIECIOBAHUS TOJCIICHA HA [IBE€ YaCTH. JIMHEWHBIN IOIXO
K MPOTHO3MPOBAHUIO BAJTIOTHOTO PbIHKA W HEJIMHEWHBIM moaxoi. BHyTpu nuHelHOro moaxona
paccMarpuBaeTCsd  HEnapaMeTpUYEeCKUM  METOJ, IPEACTABICHHBIA  3KOHOMETPUKOW, U
HermapaMeTpUUYEeCKUil, MpeacTaBleHHbI MeTonoM <« ycenuna»-SSA. HenuuelHblii moaxon
0a3upyeTcsl Ha TEOPUU HEHPOHHBIX CETEH.

HTorom mnpakTUYECKOW 4YaCTHU SBISAIOTCA IOCTPOCHHBIE IPOTHO3BI IO KaXKIOMY U3
METOOB M MX aHaiu3. B 3awitoueHMH Jenaercs BBIBOA O HanOojee MOAXOASAIIEM IOAXOJe U
METOJIE /IJIs1 pELIEHMI IOCTaBICHHON 3aauu.

Becph aHanmu3 M BBIYMCIIEHUS NIPOBOAATCS HAa IpuMepe 0OMEHHOIo Kypca HIBEHIIapcKoro
¢dpanka Ha goymap CIIA. Kparko moscHuM 3TOT BbIOOp. Bo-mepBhIX, 00€ BaIOTHI SBISIOTCS
CBOOOJHO KOHBEPTHUPYEMBIMH, YTO OOJerdaeT Mx aHainu3. Bo-BTOpBIX, MIBeHIapckuil ¢paHk
oOmagaer OonbIIeH BOJATHIIBHOCTBIO, YeM, K MPUMEpPY, €BpO WM SMOHCKas KeHa. B-TpeTbux,
npaBuTenbcTBO IlIBelnapuu, B OTAMYME OT NMPABUTENBCTBA SMMOHMM, NIPAKTUYECKH HUKOTJA HE
IIPOBOJAMT HMHTEPBEHIMM HAa BAJIIOTHOM pBIHKE, YTO IO3BOJIIET PAacCMAaTPUBAaTh KOTUPOBKH B
«gUCTOM» BHJE 0€3 HEOOXOIMMOCTH UX KOPPEKTUpOBaTh. I, HaKOHel, B-4eTBEPTHIX, AAHHAs
BAIIOTHAs Tapa SBISETCS OJHOM M3 OCHOBHBIX BO BCEX IWJIMHTOBBIX LIEHTpPaX, 4TO obOjerdyaer

AO0CTYII K HCTOPUUCCKHUM JaHHBIM.

3.1 JIuHelHbIi TOAX0q

3.1.1IIporuo3uposanue kypca USDCHF3koHOMETpHYECKUM METOIOM

Bo3bMeM i pacCMOTpEHHsT psiJi YacOBBIX KOTHPOBOK IIBEHUIIAPCKOTO (paHKa K
amepukanckomy goutapy CHFUSD3a nepuon ¢ 1 nexa6bpst 2009roxa no 28 despans 2010rona.
PaccmarpuBaemblii  (aiin JaHHBIX COJCPXKHUT JaThl, BpPeMs KOTHPOBKH, IIEHY OTKPHITHS,
MaKCHUMaJIbHOM IICHBI 32 Yac, MUHUMAaJIbHOM IICHBI 32 Yac, [IeHY 3aKPBITUS K 00bEeM COBEPIICHHBIX
caenok (Date, Time, Open, High, Low, Close, Volumé@)p ects Bektop (20091201, 1500,
1.0002, 1.0020, 0.9990, 1.0010, 5585)auaer, uto 1 nexadbpss 2009rona B mepuos ¢ 15:00 10
15:59 uena Beipocia ¢ 1.0002m0 1.001,konebmsick BHyTpH ganHOro nepuoga mexay 1.0020u

0.999¢ppankamu 3a 1 nommap. Beero B kaxxaom psge 16103meMeHTOB.
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AHanu3 psoB U MMOCTPOCHUE PEerpeccuil MPOBOAMIICS C MUCIIOJIB30BAHUEM IPOTPAMMHOTO
naketa Eviews 4.0, pekoMeH10BaHHOTO MHOTHMH HCCJICIOBATEISIMH B 00JIACTH 3KOHOMeTpI/IKI/I4.
OTOT maker sBJsieTcss Hanbosee yIo0HBIM AJIs OBICTPOTO U TOYHOT'O aHAIM3a BPEMEHHBIX PSIOB
IPY TIOMOIIY SKOHOMETPUUYECKUX METOJIOB.

Otmerum, yro kotupoBku Openu ClOSemoBoIbHO YCIOBHBI, TOTOMY YTO OYEHb CHIIBHO
3aBHCAT OT KOHKPETHOTO BBIOOpA Tepro/ia aHallu3a JaHHbIX, B TO BpeMs Kak kotupoBku High n
Low Gosee He3aBUCHMMBI, TOTOMY YTO MOKa3bIBAIOT MaKCHMaJIbHOE M MHHHUMAJIbHOE KoJjieOaHHe
IICH 3a OINpEeJeNICHHBIH TIepro. 3HayeHue psina Volume mokassiBaeT He CTOJIBKO 00hEM TOPTOB,
Kak, K MpuMepy, Ha (JOHJOBOM PBIHKE, CKOJBKO KOJMYECTBO COBEPLICHHBIX CIENIOK 3a MEPHOA
BpeMeHd. HeocTymHOCTh 00bEMOB B MX KJIACCHYECKOM NMOHMMAaHHUH BBI3BAHO 3aTPYAHCHHUSIMH B
ydeTe BCeX CJENOK, 3aKI04aeMbIX Ha rinobanbHoM peiHke FOREX. B cBsi3u ¢ npuBeaeHHBIMU
BBIIIE JOBOJAaMU B Oomblueil cremeHu OymayT aHammsupoBarbes psabl High m Low kak Oonee
00OBEKTHBHBIE.

Jlns Havanma mpoaHAIM3UPYeM sl Ha CTAlMOHAPHOCTH. B mpenpiaymux riaBax ObLIH
OTIpesieIeHbl OCHOBHBIE TOJXOJbI K INPOBEPKE PSAAOB Ha CTAlMOHApHOCTh. [l sToro Oyxmer
IPOBOJINTHCS BU3YaIbHBI TECT, TECT HAa HaJM4YWe eAWHUYHOrO KopHs (UNnit root test),anamms
KOPPEIOTPaMMBI.

Ilposepka ps0oe na cmayuonapuocmes.

[poananusupyem psasl High, Lowu Volumena crairoHapHOCTb.

High. Bpemennoii psa High sBisercs tem mMakcuMyMoM, KOTOPOTo KOJIE€OaHUS ICHBI
CMOIJIM JIOCTHYb 3a OIpEJeJICHHBI MHTEepBal BpeMeHH (Ui JaHHOro ciydas 3a 60 MHHYT).

I'paduk psma BRIISIUT ciaeayronum oopasom (Pucyrok 3.1.1.1):

HIGH

11
1,08 A
1,06
1,04 1
1,02 1

1 i
0,98 -
0,96
0,94 -

1 131 261 391 521 651 781 911 1041 1171 1301 1431 1561

Pucynok 3.1.1.1I'padux BamorHoro kypca USDCHF

4 Bepunar, Dpuc Poroept. IlpakTrka 5KOHOMETPUKH KJIacCUKa U coBpeMeHHOCTh. [lep. ¢ anrn.-M. FOHUTU-JJAHA,
2005.86%
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13 mpuBeaeHHOTO BBIIIE PUCYHKA BH3yaIbHO MOXXHO YCTaHOBHTH, YTO JaHHBIA IpoIece
HEe SBISETCA CTAllMOHAPHBIM, €ro TPYAHO IIOCYUTATh CTAlMOHAPHBIM BOKPYT TpEHAA H
KOHCTaHTHl. TecT Ha Halu4ue eIWHUYHOTO KOPHS IMOKAa3bIBAET, YTO BEPOSTHOCTh €IUHUYHOTO
KopHsi paBHa 89% mpH OlLIEHKE CTAIMOHAPHOCTU C TPEHIOM M KoHcTtaHToW. Koppemorpamma
TaKke yOeXTaeT Hac NMPHUHATh TUIOTE3Yy O HAJMYMHM E€AMHUYHOTO KOPHS B ONEpaTOpe CABUTA

(Pucynok 3.1.1.2):

Date: 042710 Time: 20:35
Sample: 1 1610
Included observations: 1810

Autocorrelation Partial Correlation AL PAC 0Q-Stat Prab

0997 0997 15301 0,000
0994 -0.023 3052.0 0.000
0991 -0.014 45554 0,000
0.8986 -0.021 BOFO0.0 D.000
0985 0.008 7566.1 D.000
09e2 0.018 90538 0.000
0979 0.005 10534. 0D.000
0976 0.001 12005 0,000
0973 -0.ME 13462 0,000
10 05970 012 14924, 0,000
11 05967 0031 18372 0.000
12 0.964 -0037 17812, 0,000
13 0961 -0027 19244 0,000
14 0958 -0006 20667. 0.000
15 0854 D015 22032 0.000
16 0952 0038 23489 0,000
17 0949 -0.008 248082 0.000
168 0946 0023 25281. 0.000
19 0943 0017 27E6E7. 0,000
20 0941 DO05 25046 0,000
21 0936 -0.004 30419, 0.000
22 0936 -0.021 31784, 0,000
23 0933 -0013 33143 0,000
24 0930 -0.002 34494 0.000
25 08927 0001 35338, 0.000

DD SO0 N B L) R =

Pucynok 3.1.1.2.

JlauHbIii BUJ KoppenorpammMbl (3HaunMblie 3HadeHus ACF i BceX BpeMEHHBIX JIaroB U
nepBoe 3Haunmoe 3HaueHne PACF) mo3BossieT cienarh NPEeArnoIoKeHHe O CXOJICTBE JaHHOTO
npoiiecca ¢ MOAEIbI0 «ciydaiiHoro Omyxmanus» (random walk)Bo BcskoM ciydae, mporiecc
HECTAIIMOHAPECH.

Iepetinem k mepBbIM pa3HOCTSAM psaa High, 4roObl MOCMOTpPETH, SIBISIOTCSA JIM OHH
CTAIMOHAPHBIME U MOXKHO JIM Ha3BaTh psig High uHTErprpoBaHHBIM MepBoro mopsaka. Eciu
IPEIOI0KHUT, YTO MBI UMEEM JIEJI0 CO «CITydaifHBIM ONyXIaHUEeM», TO, KaK ObLIO MOKa3aHO B
TEOPETUUECKON YaCTH, B3SITHE PA3HOCTH MMOMOXKET U30aBUTHCS O CTAIIMOHAPHOCTH.

Oo6o3naunMm psg Int_High kak nepByro pasHocts psga High. [{nst madama oOpatumcst K
rpapuky psga (Pucynoxk 3.1.1.3), 4T0OBI MOMBITATHCS BU3YadbHO OINPEICINUTH  €r0

CTallMOHAPHOCTD.
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Pucynok 3.1.1.3
ITo Bumy rpaduk HanmoMmuHaeT <«Oeibiii mym» (White noise),koTopblil ompenenseTcs
HOPMAaJIbHBIM paclpesieJIeHHeM C HYJIEBbIM MaTeMaTHUECKUM OXHUIAHUEM U IOCTOSHHOU
nucriepcuedt. TecT Ha HanuuuMe €JUHUYHOTO KOPHS Jajl HEIUIOXHE pe3yJbTaThl M IMOKa3al, YTo
psiA, BEpOsITHEE BCETO, CTALIMOHAPEH BOKPYT HYJIS.
Ananu3 koppenorpammbl  (Pucynox 3.1.1.4) taxke MOATBEPAMI MPEANOIOKECHUE O

CTAallMOHAPHOCTH.

Date: 04227400 Time: 20:43
Sample: 1 1610
Included abserations: 1610

Autacarrelation Partial Correlation A PAC Q-Stat Prab

0016 D016 04102 0522
0.007 0007 04945 0.7a1
0.031 0031 1.96%99 0.579
0011 D012 201419 0710
-0.034 32363 0556
-0.E -0.0168 43235 0633
-0.008 -0.005 £ 41EF 0730
0010 DO12 48552 0803
-0.002 -DO09 £ E9E3 0.6850
506 50455 0538
B D045 85572 0.653
0 D19 91707 0.E38
3 D3 4323 0740
2
3
4

LR R e R N S
o
In

-0.002 344165 0802
-D044 12,254 0.BSD
-D.ODT 12279 0725
17 -0.023 -0D.020 13121 0728
18 -0.029 -0.023 14,420 0701
19 -0010 -0D.010 14585 0748
20 -0.008 -0.0029 14,624 0734
21 0.7 DO020 15989 0.B814
22 0020 DOy 15802 0.B2E
3 -0.004 -0.007 15822 0853
24 0008 0003 15932 0.6
25 0027 -0031 17,112 06878

Pucynox 3.1.1.4
JlaHHBI BU KOpPpPEIOrpaMMbl OOJIBIIIE BCEr0 HAMOMHHACT MOJCIL <«OEloro Imyma.
CornacHo MpPOBEACHHOMY aHAIH3y, JeIaeM BBIBOJA O CTAIIMOHAPHOCTH MOJYYCHHOTO psifa. JTO
o3Hayaer, uro psx High wuaTerpupoBannbiii mepBoro mopsaka, (1), To ectb cam oH
HECTAIlMOHAPEH, HO €ro MepBbIe Pa3HOCTH CTAIMOHAPHBI. JTO MO3BOJISET HaM UCIOJIb30BaTh KaK
pan Int_High, Tak u psa High. [ocneanuit psij, corinacHO MPUBEICHHON BBIIIE TCOPUH, MOXKHO

HCIIOJIB30BATh TOJIBKO COBMCCTHO C MOJACIIAMHA TOI'O KC MOPAJKAa UHTCTPUPOBAHHOCTHU.
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[TorbITaeMcst TOCTPOUTH aBTOPErPECCHOHHYIO Moenb s psaa High. [ns psaa Int_high
MIOCTPOHTEL KaKyI-THM0O0 MOJETb TPEIACTaBISeTCS 3aTPYIHUTEIBHBIM, IOCKOJIBKY, COTJIACHO
IPOBEIEHHOMY TECTY Ha CTallMOHAPHOCTH, JAHHBIA PSIJl MPEACTABISIET COO0N «OeNblil IIyM», TO
€CThb cnyqaf/'lHon BCJIMYHNHY C HYJICBBIM MATCMATUYCCKUM OXHWIAHHUCM W ACHMIITOTUYCCKU
HOPMaJIbHBIM Paclpe/Ie/ICHUEM.

Pa3 o xoppenorpamme psa High mamomunaet «cnydaitnoe onyxxaanue» (random walk),

OpEANpUMEM MOMNBITKY OLIGHUTh MOAENb THUHa Y, =Y, , +&,. Pe3ynbrar, momydeHHbld mnpu

MIOMOIIIK TIPOrPaMMHOTro akera Eviews,Beirnaaut cieayromum oopazom (Tadauma 3.1.1.5):

Dependent Variable: HIGH
Method: Least Squares
Date: 04/25/10 Time: 21:35
Sample(adjusted): 2 1610

Included observations: 1610 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.003324  0.002132 1.6255650  0.1042

HIGH(-1) 0.996812  0.001699  571.8872  0.0000
R-squared 0.995478 Mean dependent var 1.170577
Adjusted R-squared 0.995475 S.D. dependent var 0.022779
S.E. of regression 0.001632  Akaike info criterion -10.00765
Sum squared resid 0.004039 Schwarz criterion -9.999696
Log likelihood 7672.160 F-statistic 327880.3
Durbin-Watson stat 1.963451 Prob(F-statistic) 0.000000

Tabmuma 3.1.1.5

WupiMu crioBamu, K03 puiineHT npu JarupoBaHHoi nepemenHoi pasen 0.997 uto oueHp
O0mm3ko K 1 B TeopeTHdeckoil Mojenu ciydaiHoro Omyknanus. KoHcraHTa B MOjenu Maja Imo
a0COJTIOTHOM BEITUYHMHE U C BEPOATHOCTHIO Oojsiee uem 10% paBha Hyiio (cornmacHo aHanmsy t-
cratucTuku). KoHcTaHTa B JaHHON MoOjeH ObUTa BBEICHA JIUIIb JJISl TOTO, YTOOBI MOYKHO OBLIO
aHaIM3UpoBaTh Kodddurment R?, spusrommuiics Mepoii 00bsICHEeHHOH aucniepcun. JIns JaHHON
mozemn R? paBen 99,5% -oueHp yOeqUTENbHEI apryMEHT B IMOJB3y MOCTPOSHHOH MOJIEIH.
OpHako He CTOHT 3a0bIBaTh, YTO MOEIH, IIOCTPOCHHAS HA BPEMEHHOM DSIJIE, HIMEET CMBICIT JIUIIh
B TOM Ccllydae, €ClId TMOJy4YEeHHBIE OCTATKU SBJISIOTCSA OelbiM mrymoM. JlJis JaHHOTO ciydas

OCTATKH OKAa3aJIMCh CTAITMOHAPHBIMHU.
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Ha ocHOBe NpOBEACHHOIO aHajdM3a MOXKHO 3aKio4uTh, uTo psia High ssusercs
WHTETPUPOBAaHHBIM TEPBOTO TOPSIKA M JIy4dIIe BCErO OIMCHIBACTCS MOJENBIO CITy4aifHOTO
Oonmyxmaanus. Ha 3ToM Mbl ToKa 3aKOHYMM aHAIM3UpOBaTh psa High u mepelinemM u ocTalbHBIM
psaaM.

PaccMoTpuM BO3MOXKHBIE ITyTH BBIXOJa U3 CIIOKHMBIIECHCS «HECTAIIMOHAPHOW» CUTYAIIHH.
B cBoeil kuure’ bepuar npuBoAMT clieaylnMe PEKOMEHAAIMHA 110 MPOTHO3UPOBAHUIO
ciydaifHOTrO Oy /1aHus.

B nmanHOW KHUTE NPUBOJAUTCS BbIBeAeHHBbIH  JIxonom Myrtom (John Muth, 1960)

ONTUMANBHBIA NMPETUKTOp X,,; A7 OJHOr0 4acTHOro ciydass. Eciau npeamonoxurs, 4to X
ABJISIETCS CTOXACTUYECKOW IIEPEMEHHOM M YTO €€ peaau3alud COOTBETCTBYIOT IIPOLECCY
cKomb3slIell cpeqHeil mepBoro mopsaka Buma X, = X, +U, —lu,_,, rae U, - He3aBHCHMBIC U
OJIMHAKOBO PAacCIpE/ICJICHHBIE CIIyYaiHbIe BO3MYLICHUSA C HYJIEBBIM CPEIHHUM, TO ONTUMAJIbHBIN

WIN PAllMOHAIBHBIN MPEIUKTOP, MOPOXKICHHBIA NMepeMeHHOH X,,,, 0003HauaeMblii kKak X t+1,
Oynet paBHATbC X 11 = (L—1)(X, +IX,, +1°X,_, +...).
OTO 03HAUAET, YTO €ClIU Impolecc X, SBIAETCA CIydalHbIM OJIyXKJaHHEM, a €ro OIINOKU

pacrmpesiefieHsl MO NPHUHIMITY CKOJB3SAIIEro CPEJHEro MepBOro Mopsamka, To X 1 Oyder
ONTUMAJIBHBIM MIPEIUKTOPOM, KOTOPBIN TOJIBKO MOXKHO MOJYYUTH JJISl 3TOTO CIIY4aifHOro psija.

K coxanenuio, xoTh psiix High u sBiseTcss ciydaiiHbIM OJyKIaHHEM, €r0 ONIHOKH
SBIISIOTCSL «O€NbIM IIyMOM», 4YTO 3alpellaeT HCIONb30BaHUE 3TOM YHOOHOM M mpocToii
dopmynbl. OcTaeTcst TOJBKO HAAESITHhCS, YTO HAWIETCS CPEAM PAacCMAaTPUBAEMBIX PSIIOB Ps,
KOTOPBI MOXKHO OY/I€T CIIPOrHO3UPOBAThH 110 JAHHOMY IPUHIIUITY.

Low. ITo anamoruu ¢ psgom High, BpemenHoit psa LOW mokaspiBaeT MUHUMAIBHYIO W3
BCEX KOTHUPOBOK 3a 60 munHyT. Psii oyeHb moxox mo cBoemy Buay Ha psa High, on takke
HAIIOMHUHACT «cllydaiiHoe OmyxxaaHue». CoaepKaTelbHO HOBOTO M OTIMYHOTO OT MPEIbIIYIINUX
paccyKIeHHIA B aHaTU3e JaHHOro psijaa HeT. [lepeiinem k ananu3y psaa Volume.

Volume. Psx Volume mokassiBaeT KOJIMYECTBO CICIIOK, KOTOPOE OBLIO 3aKIIFOYCHO B

JaHHBIN iepuon BpemeHu. ['paduk psaa BHIMAUT ciaeayrommm oopasom (Pucynok 3.1.1.6):

> Bepunar, Dpuc Poroept. IlpakTrka 5KOHOMETPUKH KJIacCUKa U coBpeMeHHOCTh. [lep. ¢ anrn.-M. FOHUTU-JJAHA,
2005.86%
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— WO LUME

Pucynox 3.1.1.6

Ha rpaduke Bblmie BHIHA OINpeIeNieHHAs BOJHOOOpa3HOCTh mpouecca Volume. Ecnu
pa3outh Bech psia Ha qHM (B qHE 24 cBeun). COBMECTHBIN TpauK MPOU3BOJIBHO B3SATHIX JICBATH
JTHEW MpeICcTaBICH HUXKE.

Kak MOXHO BHAETh, B TEUYEHHME [HS IOYTH BO BCEX CIydyasx JEHb HayMHAeTcs C
HeOoIbIIor0 00BeMa, Bo3pactaeT K 16-179acam, moToM omnsTh MajaeT K YPOBHIO Hauana qHs. Ha
OCHOBaHWU BHUAA TPadUKOB MOXKHO CJENaTh NPEINONOKEHHE O TOM, YTO BOJIATHIHHOCTH
KOTHPOBOK Pa3BHBAECTCSl aHAJIOTUYHBIM 00pa3oM: Korja o0beM CIEIOK HEOOJBIION, KypC BaIIOTHI
U3MEHSETCs HEOONBIIMMH TEMIIaMH, KOTJa e KOJIMYECTBO CHEJIOK BO3pacTaeT, Kypc MEHSeTCs
Oosee BHICOKMMH TeMIlaMu. UTOOBI IPOBEPUTH JAHHYIO TUIIOTE3Yy, HEOOXOUMO BBECTH TOHSATHE

BOJATWJILHOCTH ¥ CpaBHHTh ee auHamuky (Pucynox 3.1.1.7) ¢ jauHamMukoil psiaa

VolumePucynok 3.1.1.8).

DaeHs 1
B AeHb 2
OaeHb 3
O aeHb 4
B OeHb 5
@ AeHb 6
W OeHb 7
O aeHb 8

W OeHb 9

Pucynox 3.1.1.7 Pucynox 3.1.1.8
OnpenenuM BOJIATWIBHOCTh KOTHPOBOK BHYTPHM MHTEpPBANa KaK pPasHUILY MEXITY
sHayenneM High u LOwW s manHoro wHTrepBajia. [IpoBepuM MOCTaBICHHYIO THIIOTE3Y Ha
4acoBbIX JaHHBIX 3a anpenb 2010roma. s kaxkaoro qHs ObUIM HalIeHBI MAKCUMYMBI 00BEeMa

10 OHAM, a TaKXC MaKCHUMAaJIbHbIC HW3MCHCHUA O6’beMa, N CpaBHCHBI C MAaKCUMyMaMH IIO
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BOJIATHIIBHOCTU. B cpemHem 3a paccMarpuBaemble 546 cBedeil BOJATHIIBHOCTH paBHsIIACh 25
NyHKTaM. AHaJH3 BBISIBUJ J[Ba IIEHTPa MaKCUMYMOB 3a JIeHb. 7/ YacoB yTpa u 15 gacom naHs.
MaxkcuMyMBbl 1O BOJIATWJIBHOCTH TaKXe TATOTENM K JaHHBIM 4YacaM. B HEKOTOpBIX ciydasx
JTHEBHOM MaKCHMYyM I10 BOJATHUJIBHOCTH CJIEJOBAJ cpa3y Mocje MaKCHMyMa Mo 00beMy, OJHAKO
9TO TPOUCXOAMIIO HE BCETAa M HE CMOIJIO OBITh BBISIBJICHO KaK 3aBHCUMOCTh. AHAIIOTHYHAsS
THIOTEe3a C HCIOJB30BAHMEM JHEBHBIX MAaKCUMYMOB CBsi3aHa C W3MEHEHHEM HAalpaBJICHUS
JBIDKEHUS IICHBI TIOCJE JIOCTMKCHHS MakcUMyMmMa 1o o0beMy. JlaHHOE MpennojoxKeHue
NoATBepANIOCh B 23 cinyvasx u3 47 ciydaes, To ecTh B 48,9%cinydaeB, 4To Takke HE TO3BOJISIET
C/IeNaTh BBIBOJ O HAJTMYUH 3HAYUMOU CBSI3H.

[TpoKOMMEHTHpYEM CTOJIb OOJIBIIOC BHUMAHHUE, YISICHHOEe pacCMOTpeH o psjaa Volume.
OCOOEHHOCTD ATOTO psijia 3aKII0YACTCS B TOM, YTO OH IOKA3bIBAET CKOpee KOJIUYECTBO PEAKLIUU
YYaCTHHMKOB, YeM HalpaBieHHe O5ToW peakiuu. OIHAKO MPEACTABISAETCS OYEHBb IOJE3HBIM
U3YYUTh MOTHBBI 3TOW PEaKIUW IS TOTO, YTOOBI CIIPOrHO3MPOBATh Pa3BUTHE CUTYaIlMH Ha
PBIHKE.

OcraHoBUMCS Temepb Ha TpoOJieMe cralMoHapHOCcTH psga Volume. Bremne o
BBITJIATUT Kak IMPOLECC «Oeloro Iyma», B3STOro Mo MOAYm0. TecT Ha Hajluyue eJUHUYHOTO
KOpHSI B MaTpHIle mepexoa (TeCT Ha CTAlHOHAPHOCTD Psifia) BBISBUII, YTO PS HE CTAllMOHAPCH
BOKPYT HYJIS, OTHAKO C BepoSATHOCThIO 98,6% cranimoHapeH BOKPYT KOHCTAHTBI, SBIISFOIICHCS
MaTeMaTU4eCKUM oOkunaHueM psiia. CpenHedt BenmuumHOM it psga Volume seisiercs 3396 —

Cpe/iHee KOJIMYECTBO CJENIOK B KaXKIOM Yacy B paccmarpuBaemMoM uHtepBaie (Pucynok 3.1.1.9).

12000

s000 JRE

4000 4

U A Dtk AL s
AT TG LT L

1]

-4000

500 1000 1500

[— Residual -—--- Avtual ——— Fitted |

Pucynox 3.1.1.9
[IpoBepuB psimi Ha CTaOMIBHOCTH (MHBIMH CIIOBaMH, MPOBEPUB, YTO MATEMATHYECKOE
O)KUJIaHWE OJIMHAKOBO JUIS Pa3HBIX YacTell psizia), MOJIydaeM JO0BOJILHO YCTOWYHMBBIC PE3YJIbTATHI.
Maremarnueckoe oxuganue 3a nekadps 2009rona ms psna pasasiercs 3016,a mist mocneaHero

paccmarpuBaeMoro mecsia, pepanst 2010rona, cpeanee paBHo 3573caenkam B yac.
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Kak npaBuiio, eciau psaj cTallMOHApeH BOKPYT KOHCTaHTHI, TO U B MEPBBIX PA3HOCTIX OH
Taoke craiuoHapen. s psma Volume s1o yTBepkaeHue BhINONHsETCs. Koppemorpamma
UHTETPUPOBAHHOTO pslla HE HeceT B ce0e HHMKAKOW COAep)KaTelbHOM HH(pOpMaluu, a BOT
KoppenorpaMma IEpBOHAYAJIBHOTO psla 3aciayXuBaeT Ooyiee JETaJbHOTO PACCMOTPEHUs

(Pucynok 3.1.1.10).

Date: 042740 Tirne: 20:33
Sample: 1 1610
Included obsenations: 1610

Autocomzlation  Panial Corelation AC PAC -Stat Prob

0784 0754 94549 0.000
0602 -0.017 15167 0.000
0460 0052 18423 0000
0,335 0030 20152 0.000
0246 0010 21084 0.000
075 -0013 21555 0000
0080 0037 21679 0.000
Q00111 21680 0000
0104 0055 21849 0O

0 00186 0072 22383 0.0

1 -0.230 -0.012 23199 D.O0OOD
12 00250 0021 24169 0.000
13 -0.243 0014 25086 0000
14 0208 00de 2575 F D000
15 -0123 0151 26004 0000
16 -0.023 0117 2601.2 D000
17 0065 0071 2608.4 0.000
18 D128 0005 26340 D.O0OD
19 00182 0045 26856 0.000
20 0229 0033 2767 2 D000
2 03 0473 29282 0.000
22 047 017 31938 0000
23 0512 0461 36091 D000
24 0556 0074 40217 0.000
25 D457 0100 4477 8 D.OOOD

Pucynok 3.1.1.10

1000 ™ O O e DO k) —

[To moenenuio yuknuun PACF @a rpaduke BbIie 3T0 BTOPOH Psia CTOJOMKOB), TO
MOYKHO TPEAMOIOKUTh CXOACTBO psaa kimacca AR(1), ogHako mepBBIH pPsi CTOJOHMKOB,
NPE/CTABIISIONINX 3HaUCHHs aBTOKOoppensuuonHoi ¢ynkuuu (ACF), HampaiimBaeTcs BBIBOJ O
HAJIMYUU CE30HHOW KOMIIOHEHTHI B psne. CoriacHo aHanu3y, NpuUBEJEeHHOMY B kHure S1.P.
Marnyca®, koppenorpamma psiza Volume mourn coBnagaer ¢ MOJACIBI0 CE30HHOCTH, COMHEHBIX
naTHax wiu  uucen Bonbsda. Bo3moxkHo, psn  ygactes OOBACHUTH TNpPU  ITOMOILIU
ABTOPETPECCUOHHOM MOJIEIIH.

Knacc psgoB AR(1) o3HauaeT, 4yTO HACTOSAIICE 3HAYCHHS PsAa 3aBHCUT B OCHOBHOM OT
€ro TMpeapIaymero 3HadeHus. [lOCTpOMB aBTOPETPECCHOHHYIO MOJEIb MEPBOrO TOPSIKA,
nojiydyaeM «Oejblidi IIyM» B OCTaTKax, YTO O3HA4aeT, YTO MOJENb Oblia BhIOpaHa MPaBUIIBHO.
Koaddumnuent o0bsicHeHHON aucniepcun st Mojenu paBeH npumepro 60%. 310 o3Havaer, 4To
€CTh JIPYyTUE PErPeccopbl, OT KOTOPHIX 3aBHCHT pacCMaTpuBaeMbIi psa. Bo3MoxkHO, 31ech HaeT

peub O BBISIBJICHHOM CC30HHOCTH, Ha6HIOI[aIOILI€I>'IC}I Ha HCKOTOPOM KOJMYCCTBC JIaroB Hasal.

® Marnyc $1.P.9xonomerpuka. Hauansusrii kype. Mocksa, M: Jleno, 2005
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VYpaBHEHHE MOTYYEHHON MOJIETH BRITIAIUT cienytomuM obpazom: VOLUME = 3401.948108 +
0.7842477489*VOLUME(-1).3ametu™, uT0o KOI()OUIMCHT MPH JIATHPOBAHHOW IEPEMEHHON
MEHBIIIE SUHUIIBI, UTO €IIIe pa3 MOATBEPKAACT TUIIOTE3Y O €T0 CTAlMOHAPHOCTH.

[ombITathest 00BICHUTH psif VOluMeE MOXXHO yepe3 BBeJcHHE (DUKTUBHBIX MEPEMEHHBIX,
0003HaYyaloIIMX JACHb HEAENU U BpeMs CyTOK. JlaHHbIEe epeMeHHbIe Ha3bIBAIOTCS (PMKTUBHBIMH,
MOTOMY YTO OHHM MPUHUMAIOT TOJBKO ABa 3HaueHus: 1 mpu HacTymiaeHuun coobiTus U O Bo Beex
OCTaJbHBIX ciydasx. Hampumep, GuUKTHBHAS TepeMeHHas <IIOHEICIbHHUK» paBHA CIUHUIE Ha
BCEX YACOBBIX KOTHUPOBKaX M 3HAUCHUSX PSAIOB Kaxible 24 cBeun (KOraa MOHEICIBHUK) Yepe3
144 .TlepemenHas «BpeMs CYTOK» HOCUT 0oJiee YCIOBHBIM XapaKTep, OHA MPUHUMAET 3HadeHue 1
Ha CBEYKaX, Korjga OObIYHO aKTHUBHOCTh Ha PbIHKE MakcUMayibHa, U O B OCTaJbHBIX CIIydasX.
BrisiBUM TENIEPH NEPUOJ «BAJFOTHOTO JHS» U1l JAHHOW BAJIFOTHOM IAPHI.

C oxmHO#l CTOpOHBI, caM ypoBeHb VOlUME B 3TH mepuoibl BBIINIE — 3TOT CABHUT MBI U
nbITaeMcsl yuyecTb. MOXKHO BBIYECTh W3 3HAUYEHUM psAlla €ro MaTeMaTH4eCcKoe OKUIaHHE U TaK
BBISIBUTH TEPUOJbI AaKTHUBHOCTH, B KOTOpPBIX HOBBIM IOKa3aTelb OyAeT MpeuMYIIECTBEHHO
MOJIOKUTENbHBIM. C JIPYroll CTOPOHBI, BOJATHIBLHOCTH BaTIOTHBIX KOTHPOBOK TakKKe JIOJDKHA
OBITH JUIS psizia BhILIE OOBIYHOM.

[To mepBOMYy MeTOMY OBUIH MpOAHATU3UPOBAHBI JHU U BbIAEICH niepro ¢ 12 no 18 yacos
no ['puHBUYYy.

Jlis naHHOM 3a7a4d 10T BOJIATHIIBHOCTBIO KOTHPOBOK Oy/IeM MOHUMATh PAa3HUILY MEXKITY
3HaueHneM High m Low. CpenHuM 3HaueHHEM JUIS PacCMaTpUBAEMOTo Iepuoja siBisiercs 25
NYHKTOB 3a 4ac. MOXHO ONATh MEpPeUTH K UEHTPUPOBAHHBIM IMOKA3aTelsIM U BBIIBUTH
«BAJIIOTHBIN JIEHb» Yepe3 IMOJIOKUTEIbHbIE 3HAUEHUs MOJIY4eHHOro psga. OmHAaKO XOpOIIMX
PE3yNbTAaTOB MPU TOMOIIHM JAHHOTO CIoco0a MOOUTHCS HE yaanoch. ['opa3fo mydiie mpoBOAUTH
aHaJIM3, BBIUMTAsi HE CPEAHIOID, a HEKOE CpEJHEe HIDKHEE 3HAueHUE. YCIOBHO €ro MOXXHO
BBIOpaTh paBHbIM 15 myHkTram. B TakoMm ciydae mepuoxa Oosblied TpeWIepCKON aKTUBHOCTH
BUJIeH Oosee yeTko. Hanboee ycroitumBeIMU paMkamu sBiisieTcs iepuoa ¢ 9 no 21 gaca. Takum
o0pa3oM, HEOOXOAMMO TMPOAHATU3UPOBATH OTICIBHO JBE (UKTUBHBIE TEpEMEHHBIC,
OTKCHIBAIONINX BpPEeMsl CYTOK: OJIHY, MOCTPOSHHYIO Ha OCHOBE aHayim3a camoro psima Volume,
JIPYTYI0 —Ha OCHOBE aHaJIN3a BOJATHIIBHOCTH.

Tenepp mnombITaeMcs BKIIOYUTH JlaHHBIE TOJMy4YeHHbIE (UKTHUBHBIE IIEPEMEHHBIC B
ABTOPErPECCUOHHYIO MOJIeTb. B X0/ MPOBEIEHHOTO MCCIEAOBAHUS BBISICHUIIOCH, YTO B paMKax
JTAaHHOW MOJIETU JICHb HEJEeNIM HUKAK He BIUSET Ha CIBHUT B 00BEME MPOBOJAMMBIX TOProB. DTOT
BBIBOJI HECKOJBKO HE coueTaeTcsi ¢ TeM (PakToM, 4YTO 0CO00 KpyMHHbIE M OTHOCUTEIHHO

JOJITOCPOYHBIC caeiku Ha peiHke FOREX 3akimro4aroTcss 1 MCTIOMHSAIOTCS 1O TTOHEACTbHUKAM 1
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nATHUIAM. VIMEHHO Wu3-3a 3TOT0 MPaKTUKYIONIUE TPEHIEepPhl COBETYIOT BO3JIEPKATHCS OT
TOPTOBIIM B TICPBBIA M IOCIICTHUH JIEHb HEIETH, MOCKOJIbKY 0CO00 KPYITHBIC CICIKH MOTYT
CWJIBHO MCKa3UTh PE3yAbTaThl TPOBOAMMOIO TEXHUYECKOTO aHATTN3A.

Uro kacaercsi (UKTUBHBIX MEPEMEHHBIX, OTBEYAIOIINX 32 CBETOBOW JIEHb, TO HEKOTOPOE
WX pa3ju4he HE BBISIBIIIO CKOJIBKO-HUOYIb 3HAYMMBIX Pa3HYdid B IMOJyYCHHBIX pe3yJbTaTax.
Jnst kakzmoro ciydast 4oOaBisiicst Juiib 1 mporeHT oObsicHEHHOM aucnepcun. [lyrem mombopa
MOIXOJSAIIET0 BapwaHTa pa3OueHusi HauOoJjee YAa4HO IMOJOIUIO BBIIEICHHE B OTICIHHBIN
knactep nepuon ¢ 8 mo 14 wacoB mo ['puHBUYYy, H0OaBUBIINI HMCXOMHOW Mojenu cpaszy 3%
OOBSICHCHHOW IUCIIEPCUU — pe3yJIbTaT, KOHEYHO, HEOOJBIION, HO 3HAYMMBIA IO CPaBHEHHUIO C
JIPYTHMH BapUaHTaMH.

[MomeiTaeMcst TOCTPOUTH MOJIENU B3auMo3aBrcumocTH psina High mim Low ot Volumena
HECKOJIBKO TIEpUOIOB B Mpomuioe. JlJis yIocTOBEpeHHs] 3aKOHHOCTH JaHHOU Omepaldd, MOKHO
cuutath psaa VolumeHectanroHapHblii (Ha OMpeIeIeHHOM YPOBHE TOYHOCTH 3TO JICHCTBUTEIBHO
Tak). Bee psasl ABISIOTCS HHTETPUPOBAHHBIMU TIEPBOTO MOPSIKA.

K coxanenuto, wu3 oOmeil wmomenu Obul  cAemaH  BBIBOA 00  OTCYTCTBHH
B3aMMO3aBUCHUMOCTH MEXKIY 3TUMHU psAfaMu. DTO MOOyaAusao mepeiitu or camux psaoB High u

Low k psmam  BomatmibHocTedi  Volat u  Volat2  (Volat = High—-Low u

Volat2 = \/ (High—Low)(Open—Close) ). O6a psga SBISIOTCS CTallHOHAPHBIMH ~ BOKPYT

KOHCTaHTEL. B PE3YIbTATEC NPOBECACHHOI'0 NCCICA0OBAHNA Ha HAJIMYUC 3aBUCHMOCTEH IMOJIy4nJiachb

MOJIEJIb, JaHHbIE 110 KOTOpol npuBeneHbl Huke (Tadmuma 3.1.1.11).

Dependent Variable: VOLAT

Method: Least Squares

Date: 05/10/10 Time: 15:52

Sample(adjusted): 7502 11458 IF T>7500

Included observations: 3957 after adjusting endpoints
Convergence achieved after 15 iterations

Backcast: 7501

Variable Coefficient  Std. Error  t-Statistic Prob.

C 2.811843  0.491608 5.719690  0.0000

VOLUME 0.005641 9.68E-05 58.25305  0.0000
INT_HIGH 0.281778  0.009110  30.93129  0.0000
AR(1) 0.831481  0.016762  49.60451  0.0000

MA(1) -0.527336  0.026045  -20.24715  0.0000
R-squared 0.635537 Mean dependent var 21.42987
Adjusted R-squared 0.635168 S.D. dependent var 13.83150
S.E. of regression 8.354407  Akaike info criterion 7.084718
Sum squared resid 275834.2  Schwarz criterion 7.092658
Log likelihood -14012.11  F-statistic 1722.838
Durbin-Watson stat 1.889726  Prob(F-statistic) 0.000000

Tabmuma 3.1.1.11
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Henoctatkom naHHO# MoJenu sIBISETCS €€ HENPUMEHMMOCTh Ha MPAaKTHKE, TaK Kak B
Hayaje Tepuoja, Ha KOTOPOM Mbl OyleM MbITaTbes MpeAcka3aTh BOJATUIBHOCTh, HE OyAyT
u3BecTHbl BenmuuuHbl Volume u Int_High. Ecnu e B3sTh jarupoBaHHbIC O0BEM U TEPBYIO
pasnocth psima High, o mons o0bsicHenHoi mucnepcun cHusutes no 20,8%. MubiMu crioBamu,
Ka4yeCcTBO MPOrHO3a, MOJIyY€HHOT0 MPU OMOIIH JaHHOW MOJIEH, OyIeT OYeHb HU3KUM.

[To uroram uccienoBaHus, MPOBEJACHHOTO C MCIOJIB30BAHUEM METOJIOB IKOHOMETPHKH,
MOYKHO CZIeNIaTh BBIBOJI O MOJYYCHUH HEYJIOBIECTBOPUTEIBHBIX pe3yabTaToB. CBsA3b, KOTOPYIO MBI
IbITaeMCs BBISIBUTH, MOXET ObITh HenuHeWHoW. Ilepeiinem Temepb K pPacCMOTPEHHUIO B3SITHIX
BPEMEHHBIX PSAJIOB C HUCIOJIb30BAaHHWEM HENapaMeTPUUECKOro METOoJla B paMKax JIHMHEMHOIo

MOAXO0Ma.

3.1.2I1poruo3upoBanue kypca USDCHFMmeTonom «I'ycenuma»-SSA

[lporpaMMHBIii TaKeT, MpPH TIOMOIIM KOTOPOTO MOMKHO HCIOJb30BaTh METOJ
«['ycenuna»-SSA, HassiBaercst CaterpillarSSAOn 6but pazpaboTaH OTEYECTBCHHBIMU YUSHBIMU
COBMECTHO ¢ aMepuKaHCKUMHU. C MOMOIIBIO JaHHOM mporpamMmMbl (Bepcus 3.3), MOCTPOESHHOMH 110
MOAYJIFHOMY TIPHHIMITY, MOXXHO pAa3JIOXKHUTh pPsJ Ha KOMIIOHEHTHI, BBIJICIUTH TPEH],
HeprHoANYEcKre KOJIeOaHus U IIyM, alllPOKCUMHUPOBATh PsIJ] Ha OCHOBE IPOBEACHHOTO aHANIN3a, a
TaKXKe MOCTPOoUTh mporHo3. IlompoOyem crporHo3upoBaTh KosnebaHus OOMEHHOTO Kypca
BamoTHOM napsl CHFUSDganneiM MeTooM.

Psn, sarpyxennslii s ananmza B CaterpillarSSA,comepkuT dacoBbic H3MEHEHHUS
KOTHPOBOK 32 nocseanue 3 rona. K coxaneHnio, BRIYUCIUTENBHBIE BO3MOKHOCTH ITPOTPaMMBI HE
TI03BOJIMJIM TIPOAHATM3UPOBATh BECh BPEMEHHOW MHTEPBAJI, M3-3a YETO MPHIUIOCH OTPAaHUYHUTHCS
HOCJICIHUMH TpeMsi MECSIaMH JOCTYIHBIX AaHHbIX. Psg Open, Takum 00pa3oM, BBITIISIIUT

cieayronmm obpasom (Pucynok 3.1.2.1):
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BpeneHHo# pan
Nepem:USDCHF:Clogze;

1,0a09

1,089

1,0869

1,0849

1,0829

1.0809

1.0789

10769

10749

10729

1,.0709

1,0629

10669

11,0649

11,0629

1,0609

1,059

1,0569

1,0549

1,0529

1,0509

1.0439

1.,0459

[—— USDCHF:Close

01.02.2010

10.02.2010 18:00:00 22.02.2010 7:00:00  04.03.2010 1:00:00  15.03.2010 17:00:00 25.03.2010 11:00:00 07.04.2010 23:00:00 20.04.2010 1:00:00 29.04.2010 19:00:00

Pucynok 3.1.2.1

Kak YKC OBLIO JOKa3aHO BbIIIC, B G)KOHOMeTpI/I‘-IeCKOﬁ qaCTHu JaHHOI'O HMCCJICOAOBAHMA,

psan Open,kak u High, Low, ClosesBrusercss mpuMepoM «CIIy4aiiHOro ONy»KIaHUA», TO €CTh

ONTUMAJIIBHBIM MPECAUKTOPOM JIA CICAYIOUICTO 3HAYCHHA ABJIACTCA NPEABIAYIICEC 3HAYCHUC

JaHHOrO pszpa. IlonmbiTaemMcst IPOBEPUTH, CMOXKET JIM HeEnapameTpuuecKuil meton «I yceHuua»-

SSA natp Oonee cofep:KaTeNbHbI OTBET Ha BOIPOC O MPOTHO3MPYEMOCTH NaHHOTO psina. Jlms

pelieHus 3a1a4u He0OXOAMMO CIIEA0BATh CIICAYIONIEMY aJITOPUTMY:

1.

HopmanuzoBaTh WM OTUHEHTPUPOBATH MCXOIHBIM PAA. AJIBTEPHATUBHOMU
SIBJISICTCS B3SITHE Psijia B IEPBO3aHHOM BHJIEC O€3 H3MEHEHHIA.

Pasnoxenust psga (Decomposition)sa coctapistoue Npy 3aJaHHON JTHHE
OKHa.

I'pynmupoka (Grouping) sieMeHTapHBIX MaTPUI[l HAa OCHOBE TaOJIHIIBI
KOppeNsiuii. 31ech ONMpeAessFoTCsS T€ KOMITOHEHTBI, KOTOpPBIE BOHIYT B
BOCCO3JaHHBIN PSI.

Boccosnanue psma (Reconstruction)us simeMeHTOB, BBHIOPaHHBIX Ha OCHOBE
npeabIayIIero 3ramna. B pesynprare noixydaeM BOCCO3IaHHBIH PSII.
Anmnpokcumanus (Approximation) psia Ha ocHOBe BoccosznaHHoro. Ha atom

9Talc MpoBEPACTCA aICKBATHOCTDb paCHOBHaHHOI\/'I MOACIN peaHBHOﬁ.
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6. IIpornosupoBanue (Forecasting)psima B Oyaymee. Eciu ecth peanbHBIC
JAHHBIE, TO Ha 3TOM 3Talle IPOUCXOAUT OLIEHKA MOIY4YE€HHBIX PE3yIbTaTOB.

WTOroBBIi psi, MyTeM yceueHHs] XBOCTOB, COCTOMT U3 1565 Touek. Takoil psig MOKHO
Ha3BaTh CKOpee JJTUHHBIM, YeM KOPOTKUM. COriacHo SMIIMPUYECKUM HCCIeI0BaHUAM, Hauboee
«rpaBHILHBIM» Oy1eT Boioop okHa L=N/2, To ects mpumepnHo 782.

BusyanbHblii aHanu3 psaa HE MO3BOJSET CAENATh BBIBOJA O HAJUYMU OOLIETO TPEHIA,
MO3TOMY HE OyJeM MBITaThCs BBLACTUTD TPEH B psizie, T1e ero HeT. MOXHO, KOHEYHO, BBIJICIUTh
YacTHBIE TPEHJbl Ha KOPOTKUX HMHTEpBalax BPEMEHH, OJHAKO, Takoe pa3dueHue OyneT O4eHb
CYOBEKTHUBHBIM, IIOCKOJIBKY TPYOHO OyAeT OJHO3HA4YHO peIInTh, KOIrJa HadMHaeTcsl u
3aKaH4YMBAETCS TPEHI.

[Tocne paznoxxkeHus pajga ¢ okHoM 782, 0bl1a MpoBeJeHa TPYNIUPOBKa A7 nepBbix 60
3JIEMEHTAPHBIX MaTpul] (OpaTh OOJbIIEe KOJMYSCTBO HE MO3BOJIMIIM TEXHUYECKUE BO3MOKHOCTH

NporpaMMbI) M TMOCTPOCHA MaTpulla KoppejaorpaM s MpoBejieHHs aHanmu3a psga (PucyHok

3.1.2.2).

U\}-KDPPEJ‘IHLI,MDHHEH MaTpHua
Mepem:USDCHF:Close;

[1-opoo, 005
E:j; O- E’EI,DS , n,m}

[]-m@10,0.14]
(551 - @14 ,0,19]
(53) []-m19,024]
513 []-m24 ,029]
(43) [1-o029,033]
SR ERYE
Ei; - 043, 048]

- oas 052
@1 - oa2,057]
(39) - os7  052]
(373 - mB2 ,0F7]
(35) - oe7,0,71]
(33 - o71,076]
@1 M- 076, 081]
(29) - oa1, 086
(27) & - 086, 0,20]
(25 - os0, 098

M- o295, 1,00]
(23
(21
(190
(173
(15)
(13
(11
()
)
()
(2)
1

(1) (30 (5) F) @) (0B S T IR NRZENEE 2T WA 1 N FRFE)ETIEAE 1 ISR UAS)ET WA)(E 1 EZNET)ET 0ED)

Pucynok 3.1.2.2
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[IpencraBnennas Boiie MaTpuia 3amudpoBana 20 OTTEHKaMH YE€pHOTO U Oeoro, riae
YyepHas KJIETKAa COOTBETCTBYET IMOYTH SIUHUYHOW KOPPEISIIUN WICHOB MEXIy co0oii, a Oemast —
oTCyTCTBUE Koppensauuu. Kak u cienoBango 0XuaaTh, Mbl BUJUM YepHbIE KIETKU MO AMArOHAIN
MaTpuibl (KOppessius JIF000i dIIeMEeHTapHOH MaTpHibl ¢ co0oit paBHa 1). Temepp HEOOXOAMMO
ONpPEeNeNINTh, KaKHe K& OJJIEMEHTApHBIE MATPHUIBI HEOOXOAMMO B3STH ISl BOCCO3IAHUS
paccMaTtpuBaeMoro psiaa. Ha pucyHke 3TH 3JIEMEHTHI He «OTOpaChIBAIOT» HUKAKOH CEpOil «TeHU»
HU 110 BEPTHKAJIN, HA 110 TOpU30HTaIU. C HEKOTOPBIMH JOMYLICHUSAMHU OY/I€M CUUTATh, YTO 3TOMY
YCIIOBHIO YIOBJIETBOPSIOT MEPBbIe 3 AIEMEHTAPHBIX MAaTPHUIIBL. ITO 03HAYAET, YTO BCE OCTAJIbHBIC

MaTpUulbl ABJIAIOTCA HTYMOM.

HcXoaHEIA W BOCCTAHOBNEHHBIN pAL,
Nepem:USDCHF:Close;

1,091 —— USDCHF:Close
———USDCHF:Close(eacoT.)
1,026 -
1,081
1,076
1,071
1,066
1,062

1,057

1,052

1,047
01.02.2010 11.02.2010 2:00:00  22.02.2010 1:00:00 05.02.2010 4:00:00 17.02.20105:00:00 290.02.2010 4:00:00 12.04.2010 11:00:00 22.04.2010 16:00:00
PAZNONK.-K=T83 Uenr(Hery, BOCCT-ET:(1-3)

Pan ocratkoe
Nepem:USDCHF:Close;

oots
0012
0,009
0,005

0,002

-0,001

-0,004

-0,008

-0,011

-0,014
01.02.2010 11.02.2010 3:00:00 23022010 1:00:00 05032010 4:00:00 17.03.2010 5:00:00  29.03.2010 400:00 12.04.2010 11:00:00 22.04.2010 16:00:00
PAINOM.-K=T83 UenT(HeT), BOCCT.-ET:(1-3)

Pucynox 3.1.2.3

Ha BepxHeil monoBuHe mpeacTaBiaeHHoro Bhime rpaduka (Pucynok 3.1.2.3)mokazaHo
HaJIO)KEHHE PEabHOTO Psijia ¢ PEKOHCTPYUPOBAHHBIM IO TMEPBBIM 3 3JIEMEHTAapHBIM MaTpulam. B
HIDKHEH TIOJOBHMHE NPE/ACTAaBICHBI OIIMOKH, KOTOpPBIE MOXKHO CYHTAaTh CTallMOHAPHBIMH.
OmmOKkamMu SBIISETCS CyMMa BCEX OCTAIBHBIX 3JIEMEHTAPHBIX MATPHIl, IIOTOMY YTO BKIIIOYECHHE
UX B PEKOHCTPYMPYEMYIO MOJIENIb MPUBEAET K TOYHON PEITUKE UCXOAHOTO psja. AHATU3UPYS
PEKOHCTPYHPOBAHHBIM psiJl, HE TPYAHO YOEAWUTHCS, YTO OH JIOCTaTOYHO TpyOO IOKa3bIBaeT
pasBUTHE IIpoIlecca, OAHAKO JOCTATOYHO TOYHO BKIIIOYAET B Ce0sl OCHOBHOE HAlpaBJICHHE

mporiecca.
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Crnemyromum 3TanoM B aHaIM3€ PAcCMATPUBAEMOrO psa SBISETCA IOCTPOCHHUE
ammpOKCHMAIIU Ha OCHOBE PEKOHCTpyHpoBaHHOTro psija. [Iporpamma CaterpillarSSArpemtaraer
JIBa crioco0a MpoBeJeHHs Mpoliecca amnmpoKCUMAIlMU. PEKYPPEHTHBIM M BEKTOPHBIH. PucyHok
3.1.2.4 noka3bIBaeT pe3yiabTaThl NPUMEHEHHs CHa4ajla peKyppeHTHoro (BhIIE), a MOTOM

BEKTOPHOTO (HIMXKE) METO/IA.

Bocer: 14 M K PYHWHIA pAaEl
Nepem:USDCHF:Close;

1,008 - . . . . . . ——USDCHF Clase(rocer)
o USDCHF:Closetannpare.)

L e e s F ERRRECEECEE ERRERLS JARE

o b S e L e e e S
s SR e e oo e

T e e o b s
1,075
1,071

1,067

1,063

1,059 i i i i i i i
01.02.2010 11.02.2010 6:00:00 23022010 7:00:00 05.03.2010 12:00:00 17.03.2010 17:00:00 29.03.2010 19:00:00 13.04.2010 5:00:00 23.04.2010 13:00:00
FASNOA.-K=753 UenT.(Het), BOCCT.-ET:1-3); ANNFOEC. - Havano: 1, MeTon: 2;

Bocer 14 1 i PYHIWHIA pAaL]

10837 ———USDCHF:Close(kocoT.)

—o— USDCHF:Close(annpore.))|
1.0809
10782
10755
10727
41,0700
10673

10645

41,0612

11,0521 i i i i i i i
01.02.2010 11.02.2010 6:00:00 23022010 7:00:00 05.03.2010 12:00:00 17.03.2010 17:00:00 29.03.2010 19:00:00 13.04.2010 5:00:00 23.04.2010 13:00:00
PAZNOM.-K=783, Uent.(Het), BOCCT.-ET:(1-3); ANMFPOKC. - Havano: 1, MeToa: 1;

Pucynok 3.1.2.4

Kak He TpymHO yOemauThCs, almMpOKCHMHUPOBAHHBIC PSbI B IIEJIOM TOBTOPSIOT (WK
IBITAIOTCS IOBTOPHUTH) PEKOHCTPYUPOBAHHBIN Mporiecc. TPpyAHO OTAATh MPEANOYTCHHE KAKOMY
1100 M3 METO/IOB alIPOKCHMAIUH, IIOTOMY YTO KaXKIbIi M3 HUX MPAKTUYECKH B PABHOW CTETICHU
ommubaercs. OgHaKo, ¢ Hamed TOYKKA 3pEHHUs, MPEANOUTUTENIbHEe OyIeT MCIOIb30BaTh
BEKTOPHBIH METOJI BOCCTAHOBJICHHSI pPsla, TaK KaK OMIMOKM alMpPOKCHUMAIIMK C UCIOJIb30BaHUEM
JAHHOTO METOJla HOCST OCIMJUISIIMOHHBIA XapakTep, B OTIIMYHE OT PEKyPPEHTHOTO METOja,
OIIMOKH amnMmpOKCHMAIUK KOTOPOTO, HAuWHAs CO BTOPOW TPETH BBIOOPKH, UMEIOT TOCTOSHHBIN
3HAK.

[Tocne pemieHust 3a7a4n anmpOKCHMAIMK PSAAa MBI BIUIOTHYIO MOJONUIM K 3Tamy, Ha
KOTOPOM MOYKHO IIOCTPOUTH MporHo3. [lepron nmporHo3a He mMeeT 0co00ro 3HAYCHHUS, TTOCKOJIBKY
YeM Janbliie B Oyayinee Mbl yriyossieMcs, TeM OOJIbIle HAaKalIMBaeTCsl OMMUOOK MOCTPOSHHOTO
nporrosa. Jlns mpoctoTel OynmeM crpouth mporao3 Ha 120 Todek Bmepen, 4TO AJsI YaCOBBIX

JTaHHBIX Oy/IeT 03HAYATh MSATh TOPTOBBIX JHEH.
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Monysas Forecastingscrpoennsriii B mporpammy CaterpillarSSAraxske mpearaer nsa
BapHaHTa TMOCTPOCHUS MPOTHO3a: PEKYPPEHTHBIM M BEKTOPHBIA. PaccMoTpum, Kakoil meTon
SIBJISICTCSL HAWUTYYIIUM JIJIs1 JAHHOTO TIPUIIOKEHUSI.

ChHauvana BpeMEeHHOH psa Obul criporHozupoBadH Ha 120 Touek Bmepen Hpu MOMOIIU
BEKTOPHOTO MeToa. Pe3ynbTaThl MPOTHO3a, a TAaK)Ke peallbHbIe 3HAUCHUS ISl IPOTHO3UPYEMOTO
WHTEpBaJIa, MOXKHO YBHUJIETh Ha PHCYHKE, IPEICTABICHHOM HIXKE.

[TonmydeHHbIe pe3yabTaThl MOXKHO B IIEJIOM Ha3BaTh HETUIOXUMU. Merox SSAB naHHOM
cllyyae BEpHO OINpPEAEIHII, YTO B JalbHEUIIEM POCT CTOMMOCTH JOJUIapa MPOAOJDKUTCS U B
Oommwkaiimmme 5 nmHeit mena mpeogoncer ypoenb comportusieHus (1.09). K coxanenuio, B
pe3yibTaTax pacdera He B IMOJIHOW Mepe OTpakeHa CTENeHb POCTa: Tak Ha KapTHHKaX (PucyHOK

3.1.2.51 3.1.2.6)BuaHO, 4TO yroJ HAKJIOHA IIPOTHO3HOM LIEHBI 3HAYUTEIILHO MEHBIIIE PEaIbHOTO.

Q
o1.022z010 11.02.2010 20:00:00 Z4.02 2010 11:00:00 09.03 2010 1:00:00  20.03.2010 1:00:00 01.03.2010 17:00:00 16.04.2010 17:00:00  25.04.2010 9:00:00
MPOrHOS - Hauwano: 1555, kon Tux 120, Sasa:2. meToa:l:

Pucynok 3.1.2.5

TMpormos
Mepem:USOOHF ClosetMpopes [1:1S5511)  PASNON -K=759, Lenr (Hety  BOCOT-ET(1-3)

Pucynok 3.1.2.6
Jpyroit MeTo1 MPOTHO3UPOBAHMS, PEKYPPEHTHBIN, TOCTPOCHHBIHN MO IPYTOMY
MPUHIINITY, JAJI OY€Hb MTOX0XKHE pe3yabTaThl MporHo3a Ha 120yacoB Brepea. Pe3ynbrarhl
PEKYPPEHTHOTO MIPOTHO3Aa Psia, allPOKCUMUPOBAHHOTO PEKYPPEHTHBIM U BEKTOPHBIM METOIOM,
MPEACTABJICHBI HA IBYX CIEAYIOIUX PUCYHKAX.
Kak u B BeIIconrcanHoM ciydae «I yceHua»-SSAcMoriia BEpHO ONpPeeIuTh, 9TO B

MIPOTHO3UPYEMBIN MTEPUOJI IIEHA TMTONIET BBEPX, TO €CTh HAIIPABJICHUE IBMKCHUS IIEHBI OBLITO
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CIPOTHO3MPOBAHO JIOCTATOYHO TOYHO. YTO ke KacaeTcs aOCONFOTHOTO 3HAYCHHUS IPOTHO3a U €T0
OTJIMYHUE OT PEATbHBIX BEJMYNH, TO PEKYPPEHTHBII METO]] IPOTHO3UPOBAHUS, TaK JK€ KaK U
BEKTOPHBIN 3HAYUTEIHHO «OTCTAI» OT PeaTbHOr0 3HAUYCHUs. B 0cTaTbHOM ke MOCTPOSHHOMY
nporuo3y (Pucynok 3.1.2.7u 3.1.2.8)M0XHO AaTh JOCTATOYHO BHICOKYIO OIICHKY, IIOTOMY YTO
BEPHO CITPOrHO3WPOBAHHOE HAIIPABIICHHUE IIEHBI MOKET PUHECTH OOJBIIYIO TPUOBLITH IS

YyeJioBeKa, KOTOPBIA CMOKET MPAaBUIILHO UCIIOJIB30BAThH MOJYYEHHYIO HH(POPMAIHIO.

TMpormos
Mepem USOOHF Closetpopes ([1:1555:113  PASNON -K=759, LenT(Hets  BOCOT-ET:(1-3x

.oar
01.022010 11.02.2010 20:00:00 Z4.02 2010 11:00:00 09.03 2010 1:00:00  20.03.2010 1:00:00 01.03.2010 17:00:00 16.04.2010 17:00:00  25.04.2010 9:00:00
MPOrHOS - Hauwano 1555, kon Tux 120, Sasa:2. meToa2:

Pucynox 3.1.2.7

010 9:00:00  20.04.2010 7:00:00  22.04.2010 900:00  26.04.2010 5:00:00  25.04.2010 7:00:00  30.04.2010 9:00:00 04.05.2010 20:00:00 06.05.2010 22:00:00

Pucynox 3.1.2.8
OcTaBUM TOKa pPACCMOTPEHUE JTAHHOW MOJICIIM M IONBITAEMCS YIYYIIUTH HPOTHO3
nyreM OoJjiee BEpHOTO BbIOOpa aHamuzupyemod moxenu. [loctpoum momenp Ha 27 MEpPBBIX
3HeMeHTaprIX ManI/II_IaX, HpeI[HOJIO)KI/IB TEM CaMbIM HaJIN4YHUC B p;me HepI/IO,Z[I/I‘-IHOCTI/I
KoneOanuit nuHOM B 27 Touek. Kak mokazano Ha pucyHke 3.1.2.9, Hamm oxumgaHus
OTHOCHUTEIIEHO TOT0, YTO PEKOHCTPYHUPOBAHHBIM psiyi OyneT Oojiee TOYHO MOBTOPSATH KOJICOaHUs
HUCXOOHOT'O p;ma, HOTOMy qTo 60JIBHI€€ KOJINYCCTBO JJICEMCHTOM Tenepb OGBHCHHJ’IO cro

JUCIIEPCHUIO, B TIOJTHOM MEpE OIPaBIaIHCh.
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HCXOAHLIA M BOCCTAHOBNEHHLIA PAA,
MNepem:USDCHF CleselNpepex. [1:1565:1]1x

1.0009

1.0288

1.0887

1.02a8

1.0825

1.0204

1.0783

1.0782

1,071

1.07z0

1.0800

1.0879

1.0858

1.0837

1.0818

1.0585

10574

1.0553

1.0532

1.0511

1.04a0

1.0409
01.02.2010 11.02.2010 3:00:00 22.02.2010 1:00:00 05.02.2010 4:00:00 17.02.2010 5:00:00 20.02.2010 4:00:00 12.04.2010 11:00:00 22.04.2010 16:00:00
PASNOM - K=784, LanT (Hey  BOCCT -ET:(1-27)

Pucynok 3.1.2.9
AJNTOPUTM TIOCTPOCHHUS OCTAIBHBIX MOJEICH OBLI aHAJOTHYCH PACCMOTPEHHOMY B
nepBoid Mojeiau. Cpeau OmaceHWi IMONYYeHHS XYIIIMX pPe3y/bTaToB OBLIO BO3HUKHOBEHHE
@HACBIIIEHUS MOJenu», Korga wmeton SSA Oyner BBIHYXACH IPOTHO3WPOBATh KAk
NEPUOJANYECKHE COCTABISIONIME, TaK M <«OENblii IIymM», HE PEKOMEHJOBAHHBINA s
IIPOTHO3UpOBaHUsA. Pe3yinbTar HaWiydmero M3 pacCMOTPEHHBIX YIYYIICHUN IEPBOHAYAIBHON
Mojenu mpeactaBieH Ha pucynkax 3.1.2.10u 3.1.2.11 Jlanublil pe3ynbpTaT ObUT MOTYYCH ITyTEM

MOCTPOEHUS MOJeH Ha 14 351ieMeHTapHbIX MaTpHUIlaX.

TMpornos
e e S DL HE Gl aset e pes LT TSI RS L K s i, e N ST B 1 e 11T

NPOrHOS - nasanc 1555, kon Tuk 120, Sasa2. meToail:

Pucynox 3.1.2.10

TMpornos
Mo p e D C I Bl o satnp o p s 11565110 AR N O =70, e rrCl w2 DO ET ~ETC1-1%

16.04.2010 :00:00  20.042010 7:00:00  22.04.2010 9:00:00  26.04.2010 5:00/00  25.04.2010 7:00:00  S0.04.2010 9:00:00 04.05.2010 20:00:00 06.05.2010 22:00:00

Pucynox 3.1.2.11
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Kak BUIHO W3 pUCYHKOB, TOUHOCTh MPOTHO3a 3HAYUTENIBHO BBIpOCIA. YTOJI HaKJIOHA
MPOTHO3HOW JIMHUU Topa3/lo Ommke MpuieraeT K pealibHOMY psily, YeM B IEpPBOHAYAIBHO
nocTpoeHHol Mojenu. Kazanock Obl, Ha OCHOBE MOJIYYEHHOTO Pe3ybTaTa MOKHO C/IETIaTh BBIBOJ]
0 TOM, 4YTO HaM yJaJIOChb B 3HAYUTCIIbHO CTCIICHU YJIYUIIUTH MCPBOHAYAJIbHYIO MOJCIIb. OI[HaKO
MOJYYECHHBIM B XOJI€ PACUETOB AMMPOKCUMUPYIOMIMI PsAll, KOTOPbIA MPEICTaBIECH Ha PUCYHKE

HHYKE, CTABUT IT10J] COMHEHHE BLIBOJ O BEICOKOM KaueCTBE MTOCIEIHEN MOIEIIH.

Bocer 14 1 i PYHIWHIA pAaL]
Nepem:USDCHF:Close(Mpopes.:[1;1565,1]);

1,408 : : : : . : : ——USOCHF Closeteocers
o USDCHF:Close(annpore.)

1,389

1,372

1,355

1,338

1,321

1,304

1,288

1,271

1,254

1,237

1,220

1,203

1.186

1,169

1,153

1,136

1,119

1,102

1.085

1,062

1081 ; ; ; ; ! ;
01.02.2010 11.02.2010 6:00:00  2302.2010 7:00:00 05.03.2010 13:00:00 17.03.2010 17:00:00 29.03.2010 19:00:00 13.04.2010 5:00:00 23.04.2010 13:00:00
PAZNOM.- k=784 UenT.(Het), BOCCT.-ET:(1-14); ANNPOKC. - Havano: 1, MeTop: 1;

Pucynox 3.1.2.12

Kak Bumno wm3 pucynka 3.1.2.12, pacxokleHHE€ MEXIy BOCCTAaHOBJICHHBIM |
AlMpPOKCUMHUPYIOIIUM pPSAaMU TMOKa3bIBAET NMPAKTUYECKH SKCIIOHEHIMAIbHBIA POCT. J[aHHBIM
¢dakT, CBUACTEILCTBYET O TOM, YTO MOJYYEHHBIH HAMU MPOTHO3, CKOpEe MO CIYYailHBIM YeM IO
3aKOHOMEPHBIM 00CTOSATENbCTBAM OKa3aJICs JIydllle IepBOHAYaIbHOTO.

B pamkax wmeroma «'yceHmma»-SSA OblTM  Takke MPOAHATM3UPOBAHBI  PSIIBI
BosaTiibHOCTH Volatu Volat2, onqHako 3T0 He MPUHECIIO JKEIaeMbIX PE3yJIbTaTOB.

[TonBoas UTOT, MOKHO CIIENATh BBIBOJ O TOM, YTO MMOCTPOCHHAS HAMH MEepBOHAYAIbHAS
MO/JIeJIb SIBJISIETCS ONTUMAJIbHOM B TOM CMBICJIE, YTO MOJIyYEHHBIN Ha €e OCHOBE IIPOTHO3 SBIISAETCS

HanuJIy4IIuM M3 BO3MOXXHBIX B paMKaxX JaHHOI'O Imoaxoaa.
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3.2 HesuHelinblii moaxoa. UckyccTBeHHbIE HePOHHBIE CETH.

Obwue 3ameuanus.

JlaHHBIN pa3zen MCCIeNOBaHUs PA3[EeIeH Ha TPU 4acTU. B mepBol 4acTu CTpOUTCS
IPOTHO3 BAJIIOTHOTO pbIHKa Ha mpumepe BamoTHOU nmapsl CHFUSDHa yacoBom unTepBane. Bo
BTOpPOIl YacTH MPUBOIUTCS NMPOTHO3 BAJIIOTHOTO PhIHKA HA JTHEBHOM MHTEpBAJe, OIMSTH K€ Ha
MpUMepe AaHHOW BAJIOTHOW Napbl. B TpeThell 4acTM HEMPOHHOW CETH JAETCsl PEIICHHUE 3aJadyu
KJIacCU(UKAIUN PHIHOYHBIX CUTYAIHH.

B mocnennee Bpems rumoreza 3¢d¢extuBHoro peika (EMH — effective market
hypothesis)noasepraercst ceppe3Hoii kputuke. B cBoeit crmaboit GpopMynnpoBKe 3Ta THIIOTE3a
yTBEPXKIAeT, YTO HMHBECTOP HE MOXET MOJYYHUTh JOMOJHUTEIbHBIA 10X0a (¢ yderom
KOMITCHCAI[MM 3a PHUCK, CBSA3aHHBI C JAHHOW CTpaTerHed) 3a CUeT MCIOJIb30BAHHS IPABUI
TOPTOBJIM, OCHOBAHHBIX HA NMPOILUIBIX JaHHBIX. IHBIMU cli0BaMH, HH(POPMALIKS O MPOILIBIX IEHaX
U J10XO0JaX HE MOXET MPUHECTH MOJIb3Yy JJIA W3BICUEHMs TOTOJHUTENBHOrO oxoaa. B To xe
BpeMss EMH-rumoreza He KOHKpETH3UPYET HHU TPUPOAY Takoh WHGOpMAIMU, HU CIIOCOOBI ee
U3BJICUEHUS U3 MPOUUIBIX IIeH. bonee Toro, EMH sBnsercs koMOMHMPOBaHHON TUIIOTE301 B TOM
CMBICIIE, 4YTO JJsI €€ TMpOBEPKUM TpedyeTcs MpeaBapUTeIbHOE (OPMHUPOBAHUE MOJEIU
[IEHO0Opa3oBaHus, KOTOpasi, B CBOIO OU€pe/ib, 3aBUCUT OT CTENEHU MPOTHO3UPYEMOCTH.

Omoop u ouaznocmuka mooenu.

ITpoBepka cBOMCTB MOJENHM — HEOOXOJMMOE YCIOBHE JUIS YCIIECUIHOTO MpeAcKa3aHus U
JUI IOHUMaHMS TPUPOIBI MMEIOUINXCS 3aKOHOMepHocTei. K coxaneHuto, 3TOT Bompoc ci1abo
ocBelleH B Jjureparype. Hawubomee dacTo mNpUMEHSEMBIM KpUTEPHEM [UIsl MPOBEPKHU
MIPOrHOCTUYECKUX CBOMCTB MOJENH SIBISIETCSA aHAJINU3 OMIMOOK MOJIENHU, TO €CTh Pa3HUIBI MEXITY
VCTUHHBIMU U OLIEHEHHBIMU 3HAYEHUSIMHU.

Pa3HocT MEXIy HMCTUHHBIMM M OLEHEHHBIMH 3HAUEHUSMHU JOJDKHBI IOJUMHSTHCA
rayCCOBCKOMY pAacCIpe/IeJICHUI0 C HYJEeBbIM CpeJIHMM. Eciu okaszaloch, 4TO pacopeeseHue
UMEET CIIMIIKOM TSKEJIble XBOCThl HJIM HECHMMETPUYHO, TO HYKHO MEPECMOTPETh MOJEIIb.
Cpeau 3HaueHMIl pa3HOCTEH MOTYT BBIIBUTHCS 3aKOHOMEPHOCTH WM IOCJIEA0BATEIbHBIC
KOPPEJSIUH, TOT/1a HEOOXOIMMO JOTOIHUTEIbHOE 00yUeHHE WM YIy4IIeHUE MOICIH.

XapakTep OUHAMUKHA pBIHKA CBSi3aH € €ro (QopMalbHBIMH U HehOopMaIbHBIMU
YCTaHOBKAMM, HWHCTUTYLIMOHAIBHBIM OKpPY)KEHHEM, a TaKXKe CIOXKUBIIEHCS MPAKTHKOM,
NpPEIB3ATHIMA MHEHHUSMH, TEHACHIMSAMH M TICUXOJOrMueckumu Oapbepamu. Bce sTo nemaer
BO3MOXKHBIM ~ CYIIECTBOBAaHHE (IO TOPBI CKPBITBIX ¥ BBINIIANIMX KAk — CIyYaiHOCTH)

3aKOHOMEPHOCTEH B MOBEICHUHM PHIHOYHBIX II€H, U ITH 3aKOHOMEPHOCTH, B MPUHIIMIIEC, MOXKHO
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npeznckasars. HaydHble HCCIEIOBAHMS BBISBISIOT BCE HOBBIC M HOBBIC 3aKOHOMEPHOCTH TAKOTO
pona. Hampumep, ObUIO yCTaHOBIEHO, YTO PHIHOK MHOCTPAHHBIX BaJIOT HE JIIOOUT KOTHPOBOK,

BBIPaKEHHBIX KPYTJIBIMH YHCIIaMH, Hanpumep, oomeHHslit kypc GBPUSD 1.5000.

3.2.1 Ilporno3upoBanue koTupoBok USDCHF ¢ wucnoan3oBanuem

naxkera NeuroSolution.

ITepBas yacTh Oblaa BBITOJHEHA MPH MOMOIIHM IMporpaMmHoro makera NeuroSolutions.
Kak yxe ObUIO OTMEUEHO B MpeIbIAyIIcH riiaBe mAaHHOM paborei, NeuroSolutionsssisercs
YHUBEPCAIbHOM HEHWPOCETEBOM IPOrpaMMoOi, TO €CTh OHA IPEIHA3HAYeHa HE TOJBKO I
TpeiiepoB, HO W s McchenoBareneit u3 apyrux obnacreit. [Ipenmymecro NeuroSolutions g
pabote ObuTa Hcmonb30BaHa Bepcus 4.0) 3aKiroyacTcs B €€ MOYTH HEOTPAHWYCHHON MOIIHOCTH.
DTO MO3BOJIAET J1aBaTh € B KauecTBE BXOJHBIX JIaHHBIX OOJIbLIME MAacCHBBI MH(QOpMAIUH, B
OTJIMYHE OT CIECHUATU3UPOBAHHBIX IPOrpaMM, TaKuX Kak, Hanpumep, NeuroShell.

Cnenaem mporso3 yacoBbIx cBeuedl BamoTHOM mapsl CHFUSD na mecsin Bmepen. B
KayecTBE OCHOBHOM HEWPOCETEBO mapaaurMbl ObLI B3IT MHOTOCIIOMHBIN mepcentpon (multilayer
perceptron)cers 00yvanach Mo MPUHIMITY MUHUMH3aNKUK omuOKu Ha 180204acoBbiM cBEYKaM.
[lepen Tem, kak HayaThb MOJEIMPOBATH HEHPOHHYIO CETh, OOpaTHUMCS K 4YacOoBOMY Trpaduky

USDCHF PncyHOK 3.2.1. 1) KOTOPBII Pe/ICTaBlIeH Ha PUCYHKE HIKE.

11250 4

11200 4

11150 4

11100 -
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10850 -4
1.0800 | -+

1.0750 4

0000 -
70000 4
60000 1 -4
50000 4 -4
40000 4 -4

300004 -4 - : HAAE -
20000 -39 - -- : - Ee : |- - :
; 05,05 05,05

04.05

My 2010

Pucynok 3.2.1.1

! Teun JI. Ilcuxonorus ¢punancos. . —M.: "UK "Ananuruka”, 2005 — 37&

67



Kak HeTpynHO yOenuTbcs M3 NMPHUBEIEHHBIX BBIIIE YAaCOBBIX KOJeOaHMH KypCOB BaJIOT
HIBEUIIapCKOro (paHKa M JojUIapa, 3a BCIIECKAMH TPEHAEPCKONW aKTHMBHOCTH (CHIBHOE
YBEJIMYCHUE KOJIMYECTBA CHIEJIOK 32 MEPHOM) CIICAYET U3MCHEHUE HAlpaBICHHUS PBIHKA, TO €CTh
UK WIK J0JHHA. 3HaueHuIo0 00beMoB pbiHka FOREX cnenyer ynenuts nNoBbIIIEHHOE BHUMaHHUE,
IOCKOJIBKY 3TOT IOKa3aTelb HAIPSIMYI0 KOPPEIMPYET ¢ HAaCTPOEHUSIMH, IPEBAIUPYIOLUIMMH Ha
peiKe. VIMeHHO mosToMy aHanmu3y psaa Volume Obuto yzaeneHO Tak MHOrO BHHMAHHUS B
HKOHOMETPHUYECKON 4acTH. Beruieckn akTUBHOCTH IO CAEIKAM MOTYT OBITh CHPOTHO3MPOBAHBI C
LEJIBIO TOJIYYEHHSI TIPOTHO3a 00 U3MEHEHUU HalpaBJIeHUs JABMKEHUS pblHKa. ClieyeT OTMETUTH,
YTO HanboJsiee YeTKO Takas Mapajliellb BbIABISAETCS HAa YaCOBOM rpaduke.

[TombiTaemcst 00BSICHUTH BpeMeHHOM psaag Openuepes Volume, a taxkxe High, Low u
Close. Ocoboe BHHMaHHE CIEIyeT YACIHUTh BOIPOCY COIMOCTABHMOCTH BXOJHBIX M BBIXOJHBIX
JAHHBIX, YTO MOJXET OBITh ABTOMATHYECKH YYTEHO B CIELUAIM3MPOBAHHBIX HEHPOCETEBBIX
nporpamMMax. MHBIMHM CIIOBaMH, BBIXOJbI JOJDKHBI 00s3aTENbHO 3ama3[blBaTh, YTOOBI CETh HE
«gunena», Hanpumep, High m LOw mnst cBeuw, koropas 1O CHECHApHIO €lle HEe HacTyIHIIA.
ITosTomy B kadecTBe BbIXOAa Obul BeIOpaH psig Open, B KauecTBe BXOJOB — JIATMPOBAHHBIC
nepemennbie High(-1), Low(-1), Close(-1), Volume(-1)Ins mposepku CV (cross validation)
o610 mano 10% ot reHepasbHONM COBOKYITHOCTH, a JUIsl TeCTOBOro MHokecTBa — 5%. [IpoBepka
CV sBusercs o4eHb PEKOMEHIYEMbIM METOOM JJs IMpPEeKpalleHus: 00ydeHHUs HEHPOHHOH CETH.
OTOT METOJ| OTCJIEKHMBAET OIIMOKY Ha HE3aBUCHUMOM Ha0Ope NaHHBIX M IMpeKpaiiaeT o0y4yeHue,
Korja omuOKa HAuMHAeT YBENIWYMBATHCA. TakuM 00pa3oM, CHUCTeMa IIBITaeTCs OrpajuTh
uccienoBarenass OT NpoOleMbl «IepeoOydeHus» HEWPOHHOW ceTH, KOorja B IIOTOHE 3a
YBEIUYCHUEM TIPaBIONOA00Ms Ha oOydJaromieii BBHIOOpKE, OOIIHMe pe3yabTaThl CHUKAIOTCS.
KomnyectBo oOywarommx 5m0X OBUIO OTrpaHMYEeHO ABYMSICTAMH ISl CHIDKEHHUS 3arpar
MalmHHOTO BpeMeHH. [locTpoeHHast B UTore HeWpoHHast CETh C IBYMs CKPBITBIMU CIIOSIMH, UMEET
CIEAYIOIIMNA BU!

¢
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Jlist Toro, 94TOOBI TIPOBECTH CPaBHUTEIBHBIN aHanu3, Obu10 mocTpoeHo 10 HEeHpPOHHBIX

Pucynok 3.2.1.2

cereii paznmuyHoii KoH(urypanuu (Tabmuma 3.2.1.3),¢ pa3nuyHBIMH OHMIMOKAMH HA TECTOBOM

MHOXKCCTBC.

HetliponHas cetb Konduryparnus Cpenusist ommOka

68



CHFUSDOO1 4-32-12-1 0,007607
CHFUSDO002 4-24-10-1 0,008300
CHFUSDO003 4-48-24-1 0,023870
CHFUSDO004 4-24-32-1 0,00791
CHFUSDO005 4-10-5-1 0,096310
CHFUSDO006 4-10-24-1 0,009661
CHFUSDOO7 4-12-32-1 0,016280
CHFUSDO008 4-20-10-1 0,018240
CHFUSDO009 4-20-20-1 0,024220
CHFUSDO010 4-32-48-1 0,008256

Tabmauua 3.2.1.3

HannydmuM BapHaHTOM M3 ITOJIYYEHHBIX HEUPOHHBIX CETEH C YETBIPbMs BXOJAMH U

OJTHUM BBIXOJIOM CTaJia ceTh KoHpuryparuu 4-24-32-1 § nepBoM CKpeITOM ciioe 24 HelipoHa, BO

BTOPOM CKpBITOM cjioe 32 HeipoHa). 3aMeTHM, YTO CPE/IHSA OMMOKA BHIYUCISIIACH HA TECTOBOM

MHOXXCCTBC, a HC Ha 06yqa10meM, IMOCKOJIBKY Ha TCCTOBOM MHOXCCTBC HeﬁpOHHaH CCTh BCET A

noKa3bIBaeT Oosee rioxue pe3ynbTrarsl. Jnst nanHoii cetn ommubka coctasuia 0,001765;r0 ecth

npuMmepHo 18 myHKTOB Ha cBedy. PaccmMoTpum Temeph caM MPOrHO3 Ha MpUMEpe JTydlled ceTu.

Ero moxHo yBuaeTh Ha pucyHke 3.2.1.2 ;mpencraBieHHOM Hibke. [1o ocu Y MBI BUAMM IIeNbIe

YHcia, MOCKOJIbKY KaXKIYI0 KOTHPOBKY NMPHUILIOCH yYMHOKUTH HA 10000,4T00BI OHA cTasna 1enbiM

quciioM. B 3Tom CJIydac B BBIYUCIIUTCIIbHBIX ITPOLHCCCax ACJIACTCd MCHBIIIC OIIHOOK.
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Oo6o3nauenne Des Oosznauaer Desired Openucrunnbiii curaan), a Out O —curnai,
KOTOPBI TOJYYWJICS Ha BBIXOJE HEWpoHHOW ceTh. [IpoaHanmu3upyemM KadyecTBO MOJIYYEHHOTO
nporuo3a. Bo-nepBoIx, cpasy OpocaeTcs B IJ1a3a IIeHOBas JI0JIMHA B cepeanHe Tpaduka, KOTOPYIO
CETh HE CMOTJIa TOYHO aNNpPOKCHUMHUPOBATh. BO-BTOPHIX, BOJATUIHHOCTh MIPOTHO3HBIX 3HAYCHUMN
ropas/io BhIIIE, YeM camu 3HadeHUus. C Opyroil CTOPOHBI, MYCTh M C OONBIIUMH KOJICOAHUSMH,
HEWPOHHOM CeTH BCE XKE yIalIOoCh YBUAETh MHUKH (CaMble BBICOKHE TOUYKH TpaduKa) U JOBOJIBHO
IPaMOTHO €T0 anmpOKCUMHUPOBATh.

[Mpoananm3upyem Oonee moapodbHo nBa psaga Des Ou Out O. Koppensius Mexmay
STUMHU JBYMS psiaMu cocTaBisieT 78%,To 1O 3TOMY KPUTEPHIO MPOTHO3 JOCTATOYHO XOPOIIIHH.
OOparuMcst Tenepb K TaKOMY IOKa3aTelo, KaK MPOICHT YraJaHHBIX 3HAKOB, TO €CTh MPOIICHT
CIIy4aeB, KOTJa MPOTHO3 BEPHO yrajsiBacT HampanieHue NBrkeHUs. 13 12004acoBbIX NTaHHBIX
IIeHa OTKpBITUS nuia BBepX 604 pasza, a BHM3 592 paza (BbIOOpKa NpPaKTHUECKH aOCOIFOTHO
CHMMETPHYHA M0 3TOMYy KpuTepuio). CeTh ke MpejackasbiBaia 3a 3TOT ke nepuoa 560 u 624
MOJTbEMOB M CIAJIOB COOTBETCTBEHHO. DTO O3HAYaeT, YTO NPOICHT YraJablBaHUSI 3HAKOB IS
JTAHHOM ceTH paBeH mpumepHo 92%.

CnenmaeMm Temepb NPOTHO3 OTHOCHUTENBHO OyAyIIEH BOJIATHIIBHOCTH psina (Kak ¥ B
auHeHHOM moaxoze). [l aHamu3a onsath ObUTH B3ATHI psiabl Volatu Volat2, B kauecTBe BXOAHBIX
nmapaMeTpoB OBbLIO B3ATO OKHO pasMepoMm 3, a takke psa Volume. TecroBoe MHOKECTBO OBLIO
BeIOpano B pasmepe 10% or mmeromeiics BeiOOpku. [IporHos pspa Volat2 me man xopormmx
pe3yabTaToB, 3aTo s psaaa Volat kauectBa mporHo3a 0ka3aaoch J0CTaTOUHO BHICOKUM. CpeHsis
ommOKka oka3anack paBHo 8,083,T0 ecth mpumepHo 6 myHkTam. CpemHsisi BOJATUILHOCTH 3a
JAHHBIA TEePHOJ COCTaBWJIa BCero 27 MyHKTOB B Yac, TaK YTO TaKas IMOTPEUIHOCTh BIIOJHE

npuemieMa. CBOAHBIN Tpaduk Mo ABYM psiiaM (MCXOJIHBIA U MPOTHO3HBIH) IPUBEICH HA PUCYHKE

3.2.15
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[TonydeHHBI MPOTHO3 YK€ MPEACTaBIseT peajbHYI0 IIEHHOCTh HCHOJB3YIOUIEMY €ro
Tpeinepy. CloKHOCTb 3aKIII0YAeTCsl JIMIIb B ONPECIICHUN HaIlpaBJICHUS JIBUYKEHUS C MOMEHTa
OTKDBITUS CBEYH. ECTM ¢ MOMOIIBI0 TEXHUYECKOTOo aHanu3a ObUT BEpHO HAWACH TpEHH, TO
JTAHHBIA TPOTHO3 MOMOXKET €MY ONpPEIeIUTh CHIIy OyIyIIero ABFKEHUs. ['opazmo mpakTUdHEH
ObLT OBl MPOTHO3 MAaTEPUAIBHOM YacTH CBEYH, TO €CTh Pa3HOCTb MEXIY ILEHOW OTKPBITUS U
3aKpBITHS.

beumn  paccmorpen psg Candle = Open-CloseK coxanenuto, CKOJIbKO-HHOYAb
3HAUYMMBIX PE3YyIbTATOB JJIS JaHHOTO psla JOCTUYL HE ynanock. llpu cpemHeit cBeue B 9.6
IYHKTOB Cpe/iHssl omKOKa paBHsiach 16 myHKTaM, a MPOLIEHT yraJaHHbIX 3HAKOB OKa3ajcsl paBeH
49%.

CymiecTBeHHBIM HEIOCTaTKOM paboThl ¢ mporpammoit NeuroSolutionsssnsercs ee
CJIO’)KHOCThH B MCIOJIb30BaHUU U B MPEACTABICHUU IMOITYYEHHBIX pe3ynabTaToB. Kaxnpiit pa3 mis
JIOTTOJTHEHHSI CYIIECTBYIOMICH BBIOOPKH (4TO CIy4aeTcsl B KaXKIbIi HOBBIM BPEMCHHOMN MEPHOL),
CeTh HEOOXOJMMO TIepeHacTpanBaTh. HukakoW rpaduueckol BU3yalW3allMy JIaHHBIX HE
npexycMoTpeno. OnTuMusanusi He TpeaycMaTpUBAET M3MEHEHHE KpUTepus OOy4YeHHS HU Ha
MaKCHMU3AIHMIO KOppeNnsluu, HU Ha Makcummszanuio R2. Boinee ymoOHON B ATOM CMBICTE

SIBJISIFOTCS TporpamMmel ux cemerictea NeuroShell.

3.2.2 Ilporno3upoBanue kKotupoBok USDCHF ¢ wucnosb3oBaHuemM

naxkera NeuroShell.

Crnenyrommii  pazaen NOPaKTHYECKOW YacTH 10 HEUPOHHBIM CETAM  BBITIOJHEH
NpeUMYIIeCTBEHHO ¢ wucnosib3oBanuem makera NeuroShell Day Trader Pro 3.@siHounbie
KOTUPOBKHU ObUTH B3sTHI B popmare Metastock,koropeie npenocraBmia kommanus FX-CLUB.
Janee ¢aiin ganaeix Metastockosun 3arpyxen B mporpammy NeuroShellrae npu momornu Hee
ObUIM  TIOCTPOCHBI ~ pa3NIUYHbIE  HEUPOHHBIE  CETH, YTOOBI  BBISBHTH  HEJIMHEHHBIC
B3aMMO3aBUCHMOCTH JJIEMEHTOB Psiia MEXIy COOO0H M OOBSICHUTH PSAJl KOTHPOBOK IPH MOMOIIH
JPYTHX BPEMEHHBIX PSJIOB.

ITaker NeuroShell Day Tradé¥bur BeIOpaH 10 HECKOJIBKHAM MpUYHHAM. BO-TIepBBIX, 3TO
CTCIIMATM3UPOBAHHBIA HEWPOMaKeT, TNpPEAHA3HAYCHHBIA CIEMUATBFHO JUISI TPOTHO3HPOBAHUS
¢uHAHCOBBIX pPHIHKOB. Takasg NOMUTHKA pPa3pabOTUYMKOB OOYCIOBHIIA JIPY>KECTBEHHBIH
HKOHOMHUYECKOMY BOCIPHUATHIO HHTEp(eiic 1 BO3MOKHOCTh paboTaTh C HEMPOHHBIMU CETSIMHU Oe3
HaBBIKOB TPOTPaMMHPOBAaHHSA. BoO-BTOPBIX, JaHHBIA MNPOrPaMMHBIN MakKeT MpeaHa3Ha4YeH

CIICHUAJIBHO JIsI TOProBJIM BHYTPHU AHSA, O YEM CBHUACTCIIBCTBYCT €0 HAa3BAHHUEC U HHCTPYKIUA
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noas3oBaress. B-tperbrux, NeuroShellmoxno mpuobpecTr mpakThdecku B JIOO0M MaraswHe
IPOTPAMMHOTO OOECTICYCHHUS 110 CPABHUTEILHO HEBBICOKOW IIeHe. YeTBEpThIM MPEHMYIIECTBOM
NeuroShell Day Tradegsisercs TOT (akT, 4TO B HEM pEaTM30BaH MPUHIUI ONTUMH3ALUH C
UCTIOJIb30BAaHUEM TE€HETUYECKUM AITOPUTMOB. DTO TO3BOJSIET CIKOHOMHUTH MHOI'O MAIIMHHOTO
BPEMEHH, paHee pPacXOJOBaBIIETOCS Ha TMOAOOp HAMIYYIIAX I1apaMeTPOB TOTO WM WHOTO
WHJIUKATOpa, Ha aHAJIM3 TOTO WM MHOTO BXOJla HEUPOHHOW CETH.

NeuroShell Day TradetontienTprpyeTcsi Ha MOCTPOSHUH TOProBOi cucTeMbl. Cama xe
TOpProBasi CHCTEMa MOXET HCIOJb30BaTh B CBOMX MpaBUJaxX KakK MHIUKATOPbI, TaKk H
CIIPOTHO3WPOBAHHBIE 3HAYCHHMS, MOJYYEHHbIC MPHU MOMOIIM HEHPOHHBIX cereil. Cam mpoiecc
MIOCTPOCHHUST HEWPOHHBIX CETEH JOCTaTOYHO TPOCT, OJHAKO HH OJWH W3 KIFOYEBBIX OSTalloB
NOCTPOCHUS HEHPOHHOM ceTH He ocTalcs B TeHH. OCHOBHAs apXUTEKTypa, KOTOpast UCIOIb3yeTCs
NeuroShell Day Trader -mMHOrocioiHbIi IepcenTpoH, HaubOoliee YIOOHas HeipoceTeBas
napajurma Juis IpOrHO3UPOBAHUS.

B NeuroShell Day Tradefsiiu 3arpyskeHsl Ui aHaiau3a KOTHPoBKH 1o 80 pabounm
M ¢ pespaiist mo maid 2010roza. Oco0o BayKHOW XapaKTEPUCTHKON Uit 00yueHHs] HeHpOHHON
CeTH SBJSIETCS XOTS Obl MPUONU3UTENbHAS CHUMMETPHUS BXOJHBIX JAaHHBIX. VIHBIMH CIIOBaMHu,
HE00X0MMO, 4TOOBI MTPUMEPOB Pa3HBIX KaTEropuil OBLJIO MPUMEPHO OJAWHAKOBOE KOJIUYECTBO,
yT0OBI 00y4eHHE ObUIO «OeCTIPUCTPACTHRIM». B KauecTBe mpruMepa MOYKHO MPUBECTH HEHPOHHYIO
CeTb, MOCTpoeHHYI0 MunucrepcrsoM o0oponsl CIIA mis oOHapyXeHUs TAHKOB MPOTHBHUKA 110
dororpadusm co cmytHukKa. B uTOre BBIACHHIOCH, YTO MOYTH Ha Bcex ¢ororpadusx, rae
NPUCYTCTBYIOT TaHKH, NOroa Oblla MacMypHOW, MOJTOMY CETH Jerde ObLI0 HACTPOWTHCS Ha
yraJIblIBaHUE TIOTO/BI, YTOOBI YCIEIIHO CIPABUTHCS C TECTOBOM BBIOOpKOi. CliemoBaTenbHO,
pPEKOMEHAYeTCs cOaTaHCUPOBATh BXOAHYIO BEIOODKY.

Jlpyroii mpumep OoJbllie CBSi3aH C TEMOM NaHHOTrO HccienoBaHus. OTeueCTBEHHBIMU
UCCIIeIOBATesIME OblIa MMOCTPOEHA HEWpPOHHAs CEeTh, MPEICKa3bIBAIOIIasi JTHEBHOE W3MEHCHHE
obmeHHOro Kypca pybas Ha gosutap. CeTh aBajia XOpOIIHME PE3yIbTaThl, OMIMOAsICh TOJIBKO
TOT/a, Korja Kypc He m3Mensuics. Koraa ske Havascst mpolecc yKpersieHus pyouns, ceTh crana
JlaBaTh TOJBKO HEMpaBHJIbHBIC OTBETHl. BBI3BaHO 3TO OBLIO TeM, YyTO B oOyuaromiel BbIOOpKE
COJIEPKAITUCH MIPUMEPBI TOTO, YTO PyOIIh MOCTOSHHO JCTIEBEN, TIOATOMY CETh IPOCTO «HE 3HAJIA»,
9TO MOXeET OBITh WHaue. B Takux ciydasx Takke PEKOMEHAYETCS PETYJSPHO JOTOIHSTH
00yYaromyro BHIOOPKY CBEKUMH JTaHHBIMHU.

B HEKOTOPBIX MCCIIEOBAHUSAX MPEATIAracTcs UCIOIb30BaTh HCTOPUYECKUE JaHHBIE B UX
Hanboyiee yIOOHOM W KOMIIAKTHOM TIPEJACTABJICHHMH — B (OpME HMHIEKCOB, KOTOPBIC YKe

ABJISAIOTCS KOMOMHAIMEH KOTUPOBOK MPOLLIBIX TEPUOIOB.
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Jlnsi Havana ompenenuM, Kakoe 3amaHue OyaeT JAaHo HelpoHHOH cetu. Ee MoxHO
O0Oy4YHTh JEWCTBOBATH M0 MPHUHIMITY MaKCHMaabHOW mpuObud. B mporpamme Metastockara
¢ynkms HazpBaercs Maximum Profit System (MPS)Anroputm MoAeIMpoOBaHHS TOPTOBIU
IOCTPOCH M0 NPHUHLIHUITY <BAUUCIATh B MPUOBUIH BCE, YTO BO3MOXKHO». DTO MOXET OBITh
M3MEHEHUE IIeHbl 3a OJHY CBEUKY WIHM YyAep:KaHHE MO3UIUH B TEYCHHE OUYEHb JJIUTEIBHOTO
nepuoga BpemeHU. K cokaneHuio, A7 TOPrOBIM BHYTPU [JHS TaKOW MPHUHIMII TPYIHO
peanu3yeM, MOCKOJIbKY 4acTo KoJjieOaHUsl O4eHb Malibl. B HECKOIBKO MOIU(HUIIMPOBAHHOM BUJIE
MPS moxxer OBITh NPUMEHEH Kak KpPUTEPHM 11 oTOOpa HIealbHOW HEHPOHHOM CeTH Ui
MPOTHO3UPOBaHMs. B TeopeTnueckod 4YacTH, MOCBSIIEHHOW TEOPUU HEHUPOHHBIX CETEW, Cpeau
KpUTEpUeB OOy4YeHHUS OOBIYHO HCIONB30BAICA MPUHIUI MHUHHUMHU3ALUA OLIMOKH MEXIy
U7calbHBIM 3HAUYEHUEM U TONydyeHHBIM. Kak MmokasplBaeT MpakTHUKa, KPUTEPUH MaKCUMHU3ALNU
npuObUIM MOXXET JaTh Kak TakKhe ke, TaKk W Oojee Xxopomme pe3ynbrathl. [lompobyem
paspabotath MPS, koTopasi Obi1a Ob1 OoJiee MPUOIMKEHA K PEAIbHBIM YCIOBUSIM TOPTOBIMA Ha
PBIHKE.

Bo-nepBbiX, HEOOXOAUMO OIPENEIUTh, CKOJIBKO MYHKTOB JOJDKEH COAEpKaTh B cede
«GHAYUMBII» IS TOPrOBIU XOJ IeHbl. Cpeau MPaKTHKYIOIIUX TPEUIEPOB <®B3STh (UTYpPYy»
(3apaborars 100 MyHKTOB) IpH Wrpe BHYTPU JIHS SBISACTCS OTJIMYHBIM 3aBEPIICHUEM YIAUHOMN
caenku. HeckobKO MEHBIINUN BBIMTPHINI Tak)Ke BIOJHE YCTPOWT Tpeiaepa. Takum oGpazom,
MOYKHO TOBOPHTb O HAJIMYMU HEKOTOPBIX OPUEHTUPOB, Ha KOTOpBIC HAllEIEH Tpeiinep B cBOEH
paboTe. DT OPHUEHTUPBI MOTYT OBITH OJTYYEHBI YUCTO U3 AIMIIUPHUECKUX COOOpaKEHUH, OTHAKO,
MOTYT OBITH BIIOJIHE 0OOCHOBAHBI CTATUCTUYECKH.

[Ipoananm3upyem naHHble Mo mBelapckomy ¢panky ¢ 1 saBaps 2008roma mo 3 mast
2010rozna. Bo3pMem cHavana u3aMeHeHHs Kypca 3a 24 yaca:

1. Cpennee xonebanue kypca 3a jaenb (High-Low) paBro 111 mynkram. 3a
NOCNEAHUM ToA 3TOT MoKazarenb paBeH 91 myHKTY, TO ecThb 3HA4Y€HHE
HECKOJIbKO CHU3UJIIOCH.

2. MakcumansHoe kojebaHue Kypca 3a JeHb, 3a(pUKCUPOBAHHOE 3a MEPHOJ —
542 nyHKTa.

3. MunuManeHOE KojebaHue Kypca 3a JAeHb, 3aukcupoBaHHOe 3a nepuoa — 4
MyHKTA.

W3 mpuBeneHHOro BBINIE aHANW3a BHUAHO, YTO B CPEIHEM KypC BATIOTHOW Maphbl
CHFUSD wusmensiercs Ha 90-110 myHKTOB B J€Hb. DTO TOT JOXOJ, HAa KOTOPBI MOXXHO
paccuuThIBaTh, TOPrys BHYTpH AHSA. C y4eTOM PUCKOB U KOMHCCUOHHBIX MOJIOXKUM <GHAUHUMBIII»

curHan paBHeIM 100 myHktam B jaeHb. Ha HCTOpHMYECKHMX MaHHBIX BIIOJTHE MOXXHO CJeNaTh
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pa3MeTKy, B KaKMX MeCTax CJeayeT MOKYIaTh, B KaKuX IpoAaBaTh, @ B KaKMX OXKHUAATh MOKYIKH
win npoaaxu. CylecTBYIOT NPEANOChUIKH pPa3pabOTKH airoputMa, (HOpMHUPYIOLIETO Tak
Ha3bIBaeMbIl maboH (kapTy) MakcumanbHOU npudbun — Maximum Profit Pattern (MPP). MPP
UMEET CXOJCTBOM C WHIAMKATOPOM, OJHAKO PACCUUTHIBACTCS HE IO MPOIUIBIM JaHHBIM, a IO
oynymmm. Curnanamu MPPMoryT, Hanpumep, ObITh:

* 1 —nokynka

* 0,8 —oxkunanue NoKynku

* 0,2 —oxunanue npoaaxxu

* 0 —mponaxa

MonenupoBaHue TOPTOBJIM HAa MCTOPUUYECKUX JTAHHBIX C MOCTPOCHHBIM HAa UX OCHOBE
MPP npuHOCHT MakCUMalbHYI MPUOBUIP C YYE€TOM OrpaHWYCHHsS, UYTO CHCTeMa Oyjer
pearupoBaTh TOJIBKO Ha X0, KOTOpblid Oyaer Gosbmie 100 myHKTOB, KOTOPBIE MBI OMPEICTHIN
KaK <«GHa4YMMOe» H3MEHEHHUE Kypca.

WNubiMu cioBaMU, MpeAiiaraeTcsi UCIONIb30BaTh HEHPOHHYIO CETh KaK KiIacCHU(pUKATOD,
KOTOpHBI Obl B OTBET Ha BXOJIHbIE JIaHHBIE Ha BBIXOJIE /1aBajl CUTHAJbI <«IIOKYIATh», IPOJaBaTh,
<OKIaTh», TO €CTh KJIacCU(PUIIMPOBATH CUTYALIHIO, CJIOKUBILIYIOCS Ha PHIHKE.

[Tocne ompenenenus 3amgaum, KoTtopas OyAeT 3ajaHa HEHPOHHOW CETH, HEOOXOIUMO
peluTh 3a7ady KOAMPOBaHHUS OOy4arollero IpaBHjia TakuM oO0pa3oM, YTOObBI MaKCHMAalbHO
yIOpOCTHTHh Tmporecc oOydeHus. M3 Bcex cratuctudeckux (GYHKIUH — pacmpeeneHus,
ONpENEIeHHBIX ~ HA  KOHEYHOM  HWHTEpBalie, MaKCHMaIbHOW  JHTpomuei  (OIEHKOMH
UH()OPMAIIMOHHON HACBIIIEHHOCTH) 00JIalacT PaBHOMEPHOE pacrpenesicHuie. [[pUMEHUTENBHO K
JAaHHOMY CJTy4aro, 9TO TOApa3yMeBaeT, YTO KOJAUPOBAHKE NIEPEMEHHBIX YMCIOBBIMU 3HAUCHUSIMU
JOJKHO TIPUBOAMTH, TI0O BO3MOXKHOCTH, K PaBHOMEPHOMY 3allOJIHCHUIO €AMHUYHOTO HWHTEpBala
3aKOJIMPOBAHHBIMKM TpHMeEpaMH (3aXBaThiBas W 93Tal HOPMHPOBKM). [lpu TakoM crocobe
KOAMPOBAHUS BCE MPUMEPHI OyAyT HECTU MPUMEPHO OAMHAKOBYIO HH(OPMALIMOHHYIO HAarPY3KY.

PaccmorpuM nepcenTtpoH C OJHUM BBIXOAHBIM HeWpoHOM. IlomaBas Ha BXOABI 3TOTO
nepcenTpoHa Jiroosle uncia X1, X2, ..., XNoay4uM Ha BBIXOJE 3HAYEHHUE HEKOTOpPOU (yHKIUU
F(x1, X2, ..., Xn),kotopoe sBisiercss oTBeTOM (peakmmeii) cetr. OUYEBHUIHO, YTO OTBET CETH
3aBHCHUT KaK OT BXOJHOI'O CHUTHala, TaKk M OT 3HAYEHUIN ee BHYTPEHHUX MapaMeTpoB - BECOB
HEUPOHOB.

Cpa3y ke BO3HHMKAeT BOIMPOC O TOM, MOXET JI HEHPOHHAas CETh alImpOKCHUMHUPOBATH
(GYHKIUIO TOCTATOYHOM CIIOKHOCTH. YUEHBIC 3aHUMAIUCh PEIICHUEM TOW 3a/1auMl JI0JIT0€ BPEMs
¥ OTBET ObUT TOJYy4eH CpaBHUTENbHO HemaBHO - B 1989 r. B pesynprare mpoaomKuTeIbHBIX

UCCIICIOBAaHUI HECKOJIIBKMMHU YYCHBIMH TNPAKTHUYECKH OJHOBPEMEHHO Obla CPOpMYyIHpoBaHa
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TeopeMa, KOTopas Ha S3bIKE HEHPOHHBIX CETEH 3BYUUT CleAyrommM obpazoM: «/Io0yio
HENPEphIBHYIO (QYHKIHIO HECKOJIBKUX MEPEMEHHBIX MOXHO C JIF0OOH TOYHOCTHIO pean30BaTh C
MIOMOIIIBI0 OOBIYHOTO TPEXCIOWHOTO IMEPCENTPOHa C JAOCTATOYHBIM KOJMYECTBOM HEHpPOHOB B
CKPBITOM €JI0€». DTO 03HAa4aeT, YTO C MOMOIIBIO CTAHAAPTHOTO NEPCENTPOHA BO3MOKHO PELIaTh
a00ble 3aa4d TPOTHO3MPOBAHMS M OLIEHKH, B KOTOPBIX CYHIECTBYIOT (YHKIIMOHAJIbHBIE
3aBucuMOCTH. OJHAaKO TeopeMa HE YKa3blBaeT, KakuM CIIOCOOOM MOXHO moao0paTh Beca
KQ)KI0r0 HEHPOHA, HCIIOIb3ys HA0Op TPUMEPOB.

OdyeHb MOJE3HBIMU [JIsl MPOTHO3UPOBAHUS BAIIOTHOTO pPBIHKA MOTYT TOCIYKUTh
WCIIOJIb30BaHUE B KAaYECTBE BXOAOB JUISi HEMPOHHOW CETH PaA3IMYHBIX MHAMKATOPOB. C OAHOM
CTOPOHBI, OHU JJOCTaTOYHO UH(POPMATUBHBI, TOTOMY YTO [O-PA3HOMY HUCIIONB3YIOT HCTOPUUECKUE
nanubie. C apyroil CTOpPOHBI, Pa3MEPHOCTh OJTHOTO MHIMKATOpa KaK BXOJa paBHA €IUHULIE, B
OTINYHUE OT «OKHa» NaHHbIX B 10-20cBeueii. Pazbepem mannsblii moaxoxa 6omnee moapoOHoO.

Kak yxe Ob1710 yKa3aHO BBIIIE, B KAYECTBE MOCTYNAOIINX HA BXOJbI HEHPOHHOU CETH
JTAHHBIX MOTYT BBICTYNATh KaK MPUpPAILEHUs IIeH OJHOTO TUIIa, HApUMEDp, LIEH 3aKPbITUs, TaK U
KOMOWHAIMS MPUPANICHH Pa3HbIX THUIIOB II€H B MpeAeNiaX OJHOT0 BPEMEHHOTr0 MHTepBaja. JDTo
MOXKET ObIThb WH(OpPMAIHs, COJepXKaIlascs B CBeYe. I[€HAa OTKPBITHs, II€HAa 3aKpBITHS,
MakcHMajbHas U MUHUMAalbHas LieHa 3a nepuoa. YeTslpe pa3HbIX LeHbl OyAyT mojaBaThcs Ha 4
pa3HbIX HeipoHa. OueBHIHO, YTO JMAAaHHBIM MOJIXOJ BIEYET TPYIHOCTH B PACCMOTPEHHUU
JIOCTATOYHO OOJIBIIIOTO KOJUYECTBA WHTEPBAJIOB B MpomuioM. Jjis KogupoBaHuss HHGOPMAIIUU O
24 nocnennux 4acax (24 cBeyku Ha yacoBOM rpaduke) morpedyercs 96 BXOAHBIX HEHPOHOB.
3amaya Takol pa3MEpPHOCTH MOKET ObITh KAUECTBEHHO PEIlIeHa TOJbKO MPH HATUYUH TOCTATOYHO
MOIIIHOTO 000PYyI0BaHMsl, Hal[pUMep, HEHPOKOMITbIOTEPOB MJIM HEHPOILIAT.

OpHako Takasi MOCTAHOBKA 33J]Ja4l UMEET CMBICH MPH JOCTATOYHO HEOOIBIIOM pa3Mepe
BXOJIHOTO OKHA. Ecnu MBI MOMBITaeMCs CIIPOTHO3UPOBATH SITIOHCKYIO CBEYKY MO 3 MPEABLAYITIM
MPUPALICHUSIM, TO C 3aJa4ell CIPaBUTCA JJake OOBIYHBIN KOMITbIOTED.

Henocratkom MeTrona OKOH SIBJISIETCS YUCTO TEXHUYECKOE OTPAaHUYECHUE «KPYro3opa»
ceTu B mpouwioM. [Ipu ucrmonp30BaHIM METOI0B TEXHUYECKOTO aHaIM3a Tpeniep He 00s13aTebHO
JIOJKEH pacCMaTpHUBaTh TOJIBKO MOCIEIHUE TPU-UEThIPE 3HAUCHUS, IOTPYKAsACh B MPOILIOE Kak
yrogHO Tiay0oko. B HEKOTOpBIX HCCIENOBAaHUSX YTBEPKAAETCA, UYTO MaKCHUMalbHblE U
MUHUMAaJbHbIE 3HAUYEHHUS psJia JaK€ B OTHOCUTEIBHO JAJIEKOM MPOILIOM OKa3bIBAIOT CHIIBHOE
BO3JICIICTBHE HA TIICUXOJOTHI0O WIPOKOB, M, CIEIOBATEIbHO, JODKHBI OBITh 3HAYMMBI IS
npezckazanus. [Iporao3upoBanue HEMPOHHOW CEThIO METOJIOM OKOH HE CITIOCOOHO MPEAOCTABUTH
Takyl0 HMHQOpPMAIMIO, YTO CHIJKAET KauyeCTBO IMOJIyUEHHBIX pe3y/lIbTaTOB. YBEIUYECHUE KE

pa3Mepa OKHa JI0 MPUEMIIEMbIX 3HAYEHHUI CHUJIBHO YBETMYMBAET MAIIMHHOE BpeMs, MOTpayeHHOE
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Ha o0y4yeHue ceTu. BbIX00M U3 CI0KUBIIEICS CUTyalll MOTYT ObITh aJlbTepHATUBHBIE CIIOCOObI

KOJMPOBAHUS HCTOPUUECKON HHPOPMAIIIH.

AJBTEpHATUBHBIM TPEACTABICHUEM BXOJHON MH(GOpPMAIMKA MOXHO CUHTATh 3HAYCHHS

WHJUKATOPOB, IMOCTPOCHHBIX HA OCHOBC HCHOBOﬁ JUHAMUKH. BBII[G.HI/IM IIJIKOChI AAaHHOI'O

MOAXO0a:

3HaueHHE KaXIOr0 W3 HMHIMKATOPOB 3aBHCUT OT OIPENCICHHOTO YHCIIa
3HAYCHUI BPEMEHHOTO psifia B IPOILIOM, TaKUM 00pa3oM, HCHOJb30BaHHE
COBOKYITHOCTH HECKOJBKMX HHAMKATOPOB IO3BOJSIET OIIGHUTHh PBIHOK
HIMPOKUM B3MJISZIOM M OLUEHHTh PBIHOYHYIO CHUTYalUI0 B MPOILIOM C
Pa3IMYHBIX TOYEK 3PEHHSI.

MHOTOYNCICHHOCTh ~ MHAMKATOPOB  3aTPYAHSET WX  OJHOBPEMEHHOE
UCIIOJIb30BAHUE B TEXHHYECKOM aHAIM3€ BBHIY OIPAHHMYCHUI CO CTOPOHBI
YeJIOBEYEeCKOro  (pakropa, TOrAa Kak CeTh MOXKET aHaIU3UpOBaTh
OJTHOBPEMEHHO OOJIBIIOE UX KOJIUYECTBO.

BriGopka ¢ wHAMKaTOpaMu OOBIYHO JOCTATOYHO Maia, IOCKOJBKY cama
Oasupyercss Ha TEPEMEHHBIX, B3STHIX C ONPEICICHHBIM JIaroM, W,
COOTBETCTBEHHO, KOJHMYECTBO 3aJ/ICHICTBOBAHHBIX BXOIHBIX HEHPOHOB CETH
TaKKe HEBEJIHKO.

Yacto uHIUKaTOphl yxe Jexar B mpomexxyrke oT 0 mo 1 (umum ot O no 100),

YTO 3aMETHO YIIPOIIAET MOAXO0Abl K HOPMATH3aIlN BXOAHBIX JTaHHBIX.

CTouT OTMETHTH, YTO ONMUCAHHBIA 3/1€Ch CIOCOO HE YCTyMaeT Mo MHPOPMATHUBHOCTHU

METOAY OKOH C JIOCTaTOYHO OOJBIINM IMOTpyXeHueM B mporwioe. [lomgoOHbIi crocod cxarus

I/IH(bOpMaI_II/ISI MO3BOJIACT U3 OTPOMHOTO KOJIMYCCTBA BXOAHBIX JAHHLIX OCTABUTH JIMIIb 3HAYUMBIC

JUTS TIpeicKa3anust OyayluX 3HaYeHUH psijia.

N3 MHOXecTBa HMHIAMKATOPOB TEXHUYECKOTO aHaiM3a Ijisi OOydJaromiel BBIOOPKH

MIPOAHAJIM3UPYEM CIIEAYIOLIME TBEHAAATD:

Williams' %R;
Dynamic Momentum Index;
Price ROC;
Chande Momentum Oscillator;
Chaikin A/D Oscillator;
CCI-Standard,;
Forecast Oscillator;
Swing Index;
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» Stochastic Oscillator;
* Relative Momentum Index;
* Binary Wave Composite (as trend);
* MACD (as trend).
Co cBoeii croponbl, pazpadoTunku nporpammel NeuroShell Day Tradatpeanounraor
HCIIOJIB30BAaTh CJICAYIOIINC UHOCKCHI.

» Average Crossover Above

» Average Crossover Below

* Acceleration

» Stochastic %D

» Stochastic %K

* Negative Volume Index

* Positive Volume Index

* Accumulation Dist

 DMI

* Volume Price Trend

e MFI

* % Change

« CCI
« MACD
* RSI

» Linear Time Regression Slope

* Lag(Linear Time Regression Slope)

* High Channel Breakout

* Low Channel Breakout

OcoOCHHOW TOMYISPHOCTBIO MMOJB3YIOTCS Tokazarean Volume u  Momentum.

Bo3MOXHOW TPYyIHOCTBIO, BO3HHUKAIOWIECH NpPU MCIOJIB30BAaHUM HWHIMKATOPOB HAa BXOJE B
HEHPOHHYIO CETh, SIBJIIETCS ONTUMAIIbHBIN BEIOOP KO3(PHUIIMEHTOB, UCIIOIB3YEMBIX AJI KaXKI0TO
KOHKpETHOro uHaukaropa. Hampumep, mnmukarop Average Crossover Above/Belowpocur
YTOUYHHUTH, KAKOW MOPSIOK CKOIB3SIIUX CPEIHUX CIEAYyeT CTpOUTh. Peain3oBaHHas mporpaMMon
NeuroShell Bo3MOXHOCTh ONTHUMHU3AIMKA TPH MOMOIIM T€HETUYCCKUX AITOPUTMOB IMO3BOJISIET
OTJaBaTh MOAOOp HAMIYYIIMX IapaMeTpoOB Ha OTKYN KOMIBIOTEPY. IDTO, OJHAKO, CHIIBHO

CHIDKAET OBICTPOICHCTBHE IPU BEIYUCICHUSIX.
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Ecte n apyrue, MeHee pacnpocTpaHeHHble MHAMKATOpHl. K mpumepy, B kHure E.M.
Azobda mnpuBeneH wuHAMKATOp ciydaitHoro Onyxmanus (RWI — random walk index),
npeioxkeHHblid  [loymocomM. DTOT MHIMKATOp ONpPENENseT OTKIOHEHHWE OT CIy4ailHOTO
nBUKEeHUs. [[1si BpeMEHHOro psiia KOTMPOBOK CHaudajga pPacCUUTBHIBAETCS CpPEAHEE W3MEHEHHE

LEHBI 3a tepuoa, AP, , 3aTeM U caM HHIUKATOP:

_Ap(N,7)
—-—F,TA4cC
Ap /N

Ap,(N,7) - u3meHeHue neHbl 3a uHTepBaN BpemMeHum N7. 3xech 7 - WHTepBal, ¢

KOTOPBIM OTIpeziesieHbl KOTUPOBKH, a N — KOJIMUeCTBO aHAIM3UPYEMBIX KOTUPOBOK. OTKIIOHEHHE
UHIWKATOpa OT CIWHUIIBI TOJpa3yMeBaeT JMOO Hanmuyue TpeHaa (abCoMTHOE 3HAYCHUE
RWI>1), 1160 nepuoanyeckoro konedanus (abcomoraoe 3naueane RWI<1).

B cBoeit pabore E.M. Azodd npennaraer ucnons3oBarh 3HadeHuss RWI kak Bxom st
HelipoHHO! cetu. OIHAaKO HE CTOMT 3a0bIBaTh, YTO 3TOT HMHAECKC YYBCTBUTEIEH K 3HAKY
U3MEHEHHUs I[IEHBI W OYyJeT OTPHUIATeNhbHBIM, KOT/Aa IIEHa 3a TMEepHoj ymaaer. AHalu3 3TOTo
UH/IMKATOpa MOXKET OBITh TIOJE3€H TeM, YTO HeNmapaMeTPHUUeCKUi JMHEWHBIH MOJXOJ,
IPE/ICTaBICHHBI B UCCIICOBAaHHN SKOHOMETPUKOM, BBIsBIII, uTo psiapl Open, High, Low, Close
SBIISIOTCS [0 CBOEH MOJIENH «CITy4alHbIM OJyXIaHUEM».

K coxanenuto,  HCIONBb30BaHME  JIaHHOTO  HWHAMKATOpa  MPEICTaBIIAETCS
3aTPyJHUTENBHBIM, TOCKOJIBKY OH IUIOXO ce0s TpOsSBUI HAa MOACIBHOM mpumepe. bwiio
paccMOTpPEHO KIIaCCHYeCKOoe cliydaiiHoe Onyxkpanwe u s Bcero psga B 1536 snemeHtoB
nocuntad RWI. Tlockonbky citydaitHoe ONy)KIaHHE COJEPKHT B OIIMOKAX «Oeblid IIyM>», TO
MOJIyYMJIOCh HECKOJIBKO BapHMAHTOB MHJIEKca CiydaiiHoro OnmyxnaHus. HauanbHbIM 3HaueHUEM
psna Obula equHUIA, a OMMOKM OBUIM pacmpeseNieHbl M0 HOPMAaIbHOMY 3aKOHY C HYJIEBOM
cpenHed u cpenHHM KBaapaTudeckum oTkiaoHeHueM 0,5. Crauana RWI Oput oueHp Man u He
IpeBbIIAl OJHOM JECSITOM, OJHAKO UId pa3HbIX OMIMOOK OH IOKa3bIBajl pa3Hble 3HAUYEHUS.
OxkoHuunnochk AaHHoe uccienoBanue tem, uro RWI cran pasen 14, moromy 4To mporecc A0ITro
Haxonauics Belme Hynsa. Otciona nmpuxoauM K BbiBOAy, 4To RWI MoxeT miioxo BBISBISATH
OTKJIOHEHUS MPOLIEcca OT CIIy4aifHOTO ONY»KAaHUS M €r0 CUTHAJI UMEET HEeYCTOMYMBBIN XapakTep.

B Toil e paboTe paccMOTpeH UWHAMKATOP BOJATHJIBHOCTH TOTO WM HHOIO
UHCTpyMeHTa. HekoTopeie nccnenoBarenu npeaiaraloT UCUUCIATh €ro CIeAYIOUIM 00pa3oM:

| = (High - Low)(Close - Open)
|average of _numerator |

Vv

I/IH,Z[I/IKaTOp 6yI[€T MOJIOKUTCIIBHBIM  HWJIM  OTPULATCIBHBIM COOTBCTCTBCHHO IIpH

YBCIUWUCHUHN UJIM YMCHBIICHUUN LICHEI. I/IHI[I/IKaTOp BOJIATUJIBHOCTU MOJKET OBIThH IpsAMO IMoAgaH Ha
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BXOJl HEUPOHHOU ceTh. K coxaneHuto, JaHHbIE MHAUKATOPBI SBJISIFOTCS BO MHOTOM YCIIOBHBIMH,
TaKk KaK MPUMEHSIOT HECTaHIapTHBIE MOJIXOJbl K ONPEACNCHUIO CIy4alHOro ONyXAaHus u
BOJIATHJILHOCTH (C TOYHO TaKUM K€ YCIIEXOM MOXHO OBLIIO BBECTH WHIMKATOP BOJIATHUIBHOCTU
Kak cpenHeapudmernyeckoe u3 npoussencHus (High - Low)u (Close - Open)).

Tenepp ompenenumcst ¢ TeM, 4YTO K€ Mbl OyJeM NPOTHO3MPOBATh HPHU TOMOIIU
HEHUPOHHBIX ceTel. M3 caMuX KOTUPOBOK ISl POTHO3UPOBAHUS MIPEIATaeTCsl N3MEHEHUE LICHBI
3aKpBITHs, MPOLIEHTHOE W3MEHEHUE IIE€HBbl 3aKpBITHS, CUTHAIOB Ha MOKYNKY M Ha MPOJAXKY,
AQHAJOTUYHBIC TOKA3aTeNld JJIs I€Hbl OTKPBITUA. Takke Uisi MPOTHO3UPOBAHUS MPEIIararoTcs
JIpyrue CUTHajibl U MHAMKATOpbl. OCTAaHOBHMCS Ha PACCMOTPEHUH BO3MOXHBIX BBIXOZOB Ooiee
moAPOOHO.

Bo3mosrcnbie 6b1x0001 0121 HEUPOHHOU cemu.

BbIxonpl, KOTOpBIE MOTYT OBITH Cr€HEpUPOBAaHHBI MpPHU TOMOIIM HEHPOHHOH ceTu
NeNnATcs Ha 4eTblpe OonblIuX kiacca. llepBble TpU ONMUCHIBAIOT MPEUMYLIECTBEHHO BapUAHTHI
BBIXOJIOB HA OCHOBE LI€H OTKPBITUS U 3aKPBITHS, YETBEPTHIN KJIACC MOJIBITOKUBAET BO3MOKHOCTH
MPUKJIATHBIX TPOTPaMM.

1. H3smenenue (Miu MPOICHTHOE U3MEHEHHE) B IICHE OTKPBITHS UIIH 3aKPBITHSI.

PazpaboTunkamu mporpaMMHOTO oOOecredeHus IS MOCTPOCHUsSI HEUPOHHBIX CETEH,
MPOTHO3UPYIOMIUX (PUHAHCOBBIE MMOKA3aTeIN, PEKOMEHIyeTCsS TPOrHO3UPOBATh U3MEHEHHE I[CHBI
OTKPBITHSI, @ HE IEHY 3aKpbITUS. BBI3BAHO 3TO TEM, YTO pa3HHUIA MEXAY LIEHOW 3aKpbITHS
HAKaHYHE HE BCET/Ia paBHA IIEHA OTKPBITUS CErOJHS. Takas JIOrHMKa MOXET ObITh CIpaBeINBOMN
JUIsl (POHIOBBIX PBIHKOB, TMOCKOJBKY TaM 4Yalle BCTPEYAIOTCS Pa3pbIBbl MEXAY CMEXHBIMU
ceeuamu. [l pernka FOREX ke nanHas cutyamusi BCTpedaeTcsi TOBOJBHO PEIKO, MOCKOIBKY
PBIHOK OJIM30K K a0COJIFOTHOM JINKBUIHOCTH.

Uro ke KacaeTcs BBIOOpa MKy U3MEHEHHEM IIEHBI U MPOIICHTHBIM H3MEHEHUEM IICHHI,
TO 37€Ch HET KaKMX-JIMOO yKa3aHWH Ha MPEUMYILEeCTBO TOr0 WJIM HMHOro mnoaxona. OObYHO
NPUXOMUTCS CTPOUTH JIBE HEHPOHHBIC CETH (OJHA MpEACKa3bIBaCT M3MEHEHHUE IICHbI, Apyras
Npe/ICKa3bIBaCT MPOLICHTHOE M3MEHEHUE 1ICHBI), 8 3aTEM CPaBHUBAThH UX MEXIY COOOii.

2. OntumanbHOE U3MEHEHHUE IIEHBI OTKPBITHUS HIIN 3aKPBITHS.

OnTuManbHOE HM3MEHEHHWE KaK BBIXOJ 1T HEUPOHHOW CETH MPEICTaBIsSET COOOM
Haubosee pa3BUTYI0 MHTEPIIPETAlMIO W3MEHEHHUs 1eHbl. CeTh B JaHHOM cllydae MpPOTHO3UPYET
U3MEHEHHE IIeHBl OT TEKYIIEro 3HAauYeHWs A0 OmmKalliero MHHHUMyMa WIH MaKCHMyMa,
HaMJIEHHBIX CPEIH OINpPENEICHHOr0 KOJIMYeCTBA cBeyeil B OyaymeM. Takoil moaxoja MO3BOJISET
u30exarb MpoOJIEMbl PAHHETO 3aKpPbITHS MO3UIUH, KAaK B ClIy4ae C MPOTHO3UPOBAHUEM

HN3MCHCHUA LCHBI OTKPBITHUA UJIN 3aKPBITHA.

79



B kauecTBe nmpumepa MOKHO MIPUBECTH CIEAYIONINE pacCcykaeHus. [Ipenamnonoxum, 4To
TeKyIas IieHa HEeKOTOpod IeHHoi Oymarum paBHa 100, mpuuem B Omkaiiimme S aHEH IeHa
Bo3pacteT g0 125,a B cnenyromue 5 aueit ymaner no 85. Ecnu Mbl mOCTpOUM ceTh, KOTOpas
OyZIeT mporHo3upoBaTh u3MeHeHue 1eHa Ha 10 Bmepes, To, CKopee BCEro, MOJIyYuM MPOTHO3HOE
3HaueHue okoJio -15. Ecnu Ha maHHBI MOMEHT y Tpeiepa Obuta OTKpBITA IJTWHHAS TTO3UIIUS, TO
CeTh BbIIAa Obl €My pEKOMEHJIAIMI0 3aKphiTh e€e. B ciydae ke, ecnm HEHpOHHas CeTh
MPOTHO3UPYET MUHUMYMBI I MaKCUMYMBI, TO y Tpeiaepa Oyner emie S qHel, 94ToObI TOTyYUTh
erre 25 MyHKTOB 10 TEKYIIEH TO3HIIHH.

Takum o0pa3oMm, B OTIWYHE OT MPOCTOrO MPOTHO3MPOBAHUS HM3MEHEHHWs IICHBI Ha
HEKOTOPBIA HWHTEpBajl B Oyayiiee, ONTHMAIbHOEC HW3MEHEHHE IIEHbl MPOTHO3UPYET JIUIIb
U3MCHCHHE IIEHBI J0 OJMKalIIero MakCMMyMmMa WIM MUHMUMyMa (UK WIM JIOJHHBI) BHYTPH
OIIPEIETICHHOT O TPEUAEPOM OKHA IIPOrHO3UPOBaHUs. IIpu 5TOM anropuTm Ciie yromuii:

* BriOupaercs nepBOHAYaIbHBIN MUK WX JOJTHHA,

e Jlns Kaxmoro mMOCIENYIOIIEro 3HA4YEHUsS W3MEpAETCS KOJUYECTBO
MTYHKTOB JI0 BRIOPAHHOM JTOJIMHBI UJTU TTHKA.

e TJlo nmocTwkeHWUU BBHIOPAHHOW TOYKH TPOMCXOMUT OTKAT K IEPBOMY
MYHKTY.

JIns mpuBEEHHOTO BBINIE MPUMEPA, UHIUKATOPHl ONTUMAJIBHOTO U3MEHEHUsI CHavasia
BBIOCpYT 125 Kak Onmpkailimmii MUK B 1eHe, moka nena 125ue O0yner nocrturnyra. [locne storo,
OyIeT MpHUHSITO pElICHUs, MPON30iaeT U najaeHue 1eHsl Ha 40 myHKTOB, 10 AOIWHBI 85, min
€CTh KaKas-HUOY/b Ipyras JOJIMHA U MUK B pACCMATPHUBAEMOM OKHE.

3. OnruManbHbBIe CHTHAIBI 1)1 BXOJa MJIM BBIXO0Ja U3 ITO3HIIHH.

JIJ1st MHOTHX TPEWIepOB BOMPOC CTOUT HE B TOM, YTOOBI CITPOTHO3UPOBATH aO0COMIOTHOE
U3MEHEHHE IIEHBI J0 CIEYIOUIero MUKa WM JOJUHBL. ['opa3no Gosee mone3Hoi nHpopmanuen
MOTYT CTaTh OTBETHI Ha BOMPOCHI: KOT/Ia OyJIeT MOCTUTHYT HOBBIM MakKCUMYyM WJIM MUHUMYMY U
SIBJISICTCS JIW, HAIIPUMEP, IaHHBIN TTOIbEM MPUOIMKEHUEM K HOBOM BEpIITHHE.

Mertonuka MOMYyYEHHUS] CUTHAJIOB JJIsi HEMPOHHOM CETH JaHHOTO Kilacca B TOYHOCTH
MOBTOPSIET METOJIUKY JJisl MPOrHO3UPOBAHUS ONTHUMAILHOTO M3MEHEHUs LieHbl. Pa3Huna B AByX
METO/JaX COCTOMT B TOM, YTO pacCMaTpUBAEMbI 31€Ch MOAXOJ BBIIAET CHUTHAJIBI IS
ONTUMAIILHOTO  BXOJa/BeIX0a/0XKKIaHKUsI, a HE aOCOMIOTHYIO BEIMYHUHY MPEIACTOSIIErO
W3MCHCHHS.

Breixon nmis Takoil HeHpOHHOU ceTw paBeH 1, korga 1eHbl OyIyT OBUTAThCS BBEPX K
HOBOW BepIIMHE, W -1, KOr/ja MEeHbl MaAaroT, MPUOIIKAsCh K HOBOMY ILIEHOBOMY MHUHHMYMY.

Bo3MoxxHO Tak ke BBCACHHUEC JOIOJHHUTCIBHBIX IIpaBUJI II0 TOProBJI€ C HWHAHUKATOPOM,
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MIOCTPOCHHBIM C HCIOJIh30BAHUEM BBIXOJOB JAHHOTO THMA: JIEPXKaTh [UIMHHYIO MO3UIHIO, KOTIA
uHaukatop 6ombine 0.6, KOPOTKYIO, KOT/1a MHAUKATOp MeHbIe -0,6.
4. Vcnonp3oBaHHE APYrUX HHCTPYMEHTOB M MHIUKATOPOB.

B03MOXXHOCTH NPUKIAJHBIX IIPOrpaMM 10 MOJIEIUPOBAHUIO HEHMPOHHBIX CETEH, B TOM
gucaie U NeuroShell Day Trademe orpaHHYMBarOTCS pa3IMYHBIMH HHTEPIPETAIMSIMH IIEH
OTKPBITHS M 3aKPBITHUS KaK BBIXOJOB ISl HEMPOHHBIX ceTeld. B kauecTBe BhIX0J1a HEMPOHHOW CETH
MOKET BBICTYNATh KaK HE3aBUCUMBIN psAJl HEKOTOPBIX IIOKA3aTeJIed, TaK U HEKOTOPBIM MHJIEKC,
IPEIOKEHHBIN K pAaCCMOTPEHHIO.

B HEKOTOpHIX ciIydasx NpPOTHO3MPOBAHWE HHIEKCA, a HE HEMOCPEACTBEHHO IIEHBI
OTKPBITHSI WITM 3aKPBITHS, MOKET OKa3aThCsl OoJiee TOJIE3HBIM ISl HYXK] Tpeinepa. Bo-nepBhIx,
CIPOTHO3HPOBAHHBI MHICKC MOXXHO HEMOCPEACTBEHHO WHTETPHPOBATH C TEXHUYECKUM
aHanmu30M 0e3 Kakux Obl TO HH ObUIO HEyJ0OCTB. BO-BTOPBIX, HHAEKCHI Oo0Jiee CTIaKEHBI, YeM
caMH KOTHPOBKH, ITO3TOMY UX alpPOKCUMAIHSI TIPEACTaBISIETCs] 00JIee MPOCTOM ¥ TIOHSATHON ISt
HEUPOHHOM CETH.

PaccMoTpuM Temepp BO3MOXKHBIE KPUTEPUH, MO KOTOPBIM MOXKHO ONTHMH3UPOBATH
Mozenupyemyto cethb. [Iporpammusiii naker NeuroShell Day Traderpeanaraer mmpokuit Habop
HeNneBbIXx (DYHKIMA AJsl mporecca oOy4eHHUs, UX MOXKHO YCIIOBHO pa3feiiuTh Ha JBa Kiacca:
noaxonabl, Oasupyromuecs Ha mnpuObutn u yoeitkax (Profit  Objectives), 1 moaxomsl,
Oasupyromuecs Ha ommOkax nporuosa (Error ObjectivesDcranoBuMCs Ha KaXKIOM U3 HUX.

* [Tlomxompl, OCHOBaHHBIC Ha MPHOBLIN, OICHUBAIOT BO3MOXKHOCTH HW3BIICKAThH
IpUOBLIG U3 OTYYEHHBIX TPOTHO30B. C OHOM CTOPOHBI, 3TO OYEHb IPAMOTHBIH
MOJIXO/, MOCKOJBbKY IMPOrHO3 ONTUMHU3UPYETCS Ha CIIOCOOHOCTSX HPUHOCUTH
npuObLTh. C Apyroi CTOPOHBI, YaCTO MAKCHMM3AINS MPUOBUTH UAET B pa3pes C
MpaBIONONOONEM  TIONYYEHHOW  ammpoKCHMManuu.  VHBIMH  ClIOBaMH,
MOCTPOCHHOM ceTh OynayT Oe3pas3iuuHbl peajbHble 3aBUCUMOCTH BXOJHOM
uHpOpMallUM C BBIXOJHOM, €clii Ha oO0ydaromeil BbIOOpKE OHA CMOXKET
MOCTPOUTH YCIICIIHYIO TOPTOBYIO CTPATETHIO.

* Tloxxozsl, OCHOBaHHBIE Ha OIIMOKAaX MPOTHO3a, 0oJiee KIIACCHYECKUE MO CBOECH
NPHUPOJE, TIOCKOJBKY CTaBAT CBOEH 3ajadeil MaKCHUMAaJbHO TPUOIU3UTH
MIPOTHO3UPYEMBIC BEIUYMHBI K peabHBIM. J|OTIOHUTENBHBIM IUTFOCOM 3TOTO
MOJIX0Aa SIBISETCS €ro YHHBEpPCAJIbHOCTh M TNPUMEHMMOCTb Jaxe B TeX
MPUIIOKECHUAX, KOTOPble HE MMEIOT HUKAKOTO OTHOIIEHHS K 3KOHOMHUYECKHM

npoOaemMam.
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Haunbomnee pexoMeHIOBAaHHBIM TMOIXO0JOM K ONTHMH3alUM HEUPOHHBIX CETeH U3
MIEPBOr0 KJiacca sBJSIETCS] MAKCUMU3AIHsT COOTHOIICHHST BBIMTPBILIIHBIX U MPOUTPHIIIHBIX CICIOK
(Maximize #Winners - #Losers)/lpyrumMu peKOMEHIOBaHHBIMH KPHTEPUSMH  SIBIISIFOTCS
Makcumu3anus uucroid npubsum (Maximize Net Profit), makcumuszanms npuObLIM 1O CUETY
(Maximize Return on Account) apyrue.

Cpeau BTOpPOro Kiacca IOJIXOJOB HaumbOojice pPEKOMEHIOBAHHBIMU  SIBISIOTCS
muHME3anus omuoku (Minimize Error), makcumusanus koppensuuu (Maximize Correlation),
TO €CTh MAaKCUMH3AIIUs PABONIOO0HS MEKIY PEaTbHBIM TIOKa3aTeJIeM U TPOTHO30M, U IPyTHE.

MoaenupoBaHre HEHPOHHBIX CETEH.

PaccmoTpuMm nmanHBIE IO THEBHBIM CcBedykaM BatoTHOW mapel CHFUSD ¢ 27 ampens
2009 roga no 4 mas 2010 roma. CmozpenupyeM HaOOp HEHPOHHBIX CeTei, MOCTPOCHHBIX 10
pa3HBIM KPUTEPHSM U Ha OCHOBE Pa3HBIX BXOTHBIX MAPAMETPOB, U OLIEHUM UX MPOTHOCTHYECKYIO

cuy. BusyanbHo uMeroIpecs: JaHHbIE BRITIISAAT cieayronmm oopasom (Pucynok 3.2.2.1).

Pucynok 3.2.2.1

ILBeHaI[I_[aTB NpCACTABJICHHBIX BbINIC MCECALCB JaHHBIX 6BIJII/I paSGI/ITBI Ha JIBa
MHOXecTBa. oOyuwaromiass BeiOopka (9 mecsiieB) u TecroBas BbiOOpka (3 mecsia). WHbiMu
ClIOoBaMH, HEHWpOHHas ceTh oOydanack mnpuMepHo Ha 270 HTHEBHBIX CBEYEH, TMOCIE 4Yero
MOJTyYeHHAsl CETh MPOBEpsIach mpuMepHo mo 92 cBeuax (31ech MPHUBEACHBI MPHOIU3UTEIBHBIC

Yucia, HIOTOMY YTO MPOTHO3UPOBAaHME HECKOJBKUX CBEUEH BIEpel, a He Ha OJHY, C)KUMaeT ola
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MHO)KECTBa). TeCTOBOE MHOYECTBO, C OJHOW CTOPOHBI, MOXET CHJIbHO YKOPOTHUTH O0YyYaroIIyIO
BBIOOPKY (BO MHOTHX HCCIIEAOBAaHUAX, IOCBAIIEHHBIX MPOTrHO3MpoBaHUi0 pbiHKa FOREX,
pEeKOMEHyeTCsl OpaTh KaKk MOKHO OOJIBIINI 00BhEM HCTOPUYECKUX JaHHBIX). C APYroi CTOPOHHI,
TECTOBOE€ MHOXXECTBO HEOOXOIWMO JJIsi MPOBEPKH HEHMPOHHOW CETH Ha <«dIepeo0ydyeHHe» WIn
HEBEPHYIO allpOKCUMalMI0 TeopeTudeckor ¢pyHkiuu. [IpakTuka moka3pIBaeT, 4To Ha TECTOBOM
MHO>KECTBE HEHpOHHAs! CETh MOKA3bIBAET BCETa Xy IIINE PE3yIbTaThl, YeM Ha 00y4aroIIeM.

Eme ogHMM KpuTepreM KayecTBa MPOTHO3a PHIHOYHBIX KOTUPOBOK, TIOCTPOCHHOTO TPU
IIOMOIIA HEMPOHHOM CETH, SBJIAECTCS PE3YJIbTaTUBHOCTH IIOCTPOSHHOM HAa OCHOBE TOr'0 IIPOrHO3a
TOProBoi cHUCTeMbl. Eciau mporHo3 mNOCTpOoeH KayecTBEHHO, TO TOpProBas cucrema Oynaer
NpUOBLIFHON Kak Ha oOyuwaromiei BBIOOpPKE, Tak W Ha TecTOBOW. Kak opuWeHTHp HIJis OLIEHKH
JIOCTaTOYHOM MPHUOBUILHOCTH MMOCTPOSHHON TOPTrOBOM CUCTEMBI SBIISICTCS CPABHEHUE MOTY4EHHON
npuOBUIM B TPOLIEHTaX U MPOLEHTHOTO M3MEHEHHsT OOMEHHOIr0 Kypca 3a TeCTOBBIM mepuoj. 3a
paccmarpuBaembie Tpu Mecsia kypc CHFUSDwusmenwics va 2,6%.

Jns  Havana 3agaauM  HEUPOHHOM CETH TPOCTYI0 3aJadyy M MONbITaeMcA
CIPOTHO3MPOBATh a0CONIFOTHOE M3MeHeHHe 1eHbl oTKphITUs (Change in Openja ocHoBe JaHHBIX
caMoO CB€YM. JTO OUYEHb ITOXO0XKE HA MOCTPOEHUE aBTOPErPECCUOHHON MOJAEIN B SKOHOMETPHKE,
TOJILKO HEMPOHHBIE CETH UCIOIB3YIOT HETMHEHHBIN TOAXO/I.

Bbynem mporHosupoBaTh M3MEHEHHE IIEHBI OTKpbITHS Ha 1 neHs Bhepen. B kauectse
BXOJIHBIX TMapamMeTpoB ObUIM B3ATHL psabl: open, high, low, close, volumé&loctpoennas cetb
cogepxaina 10 HEWPOHOB B CKPBITHIX CIIOSIX, TO €CTh €€ CJIOXKHOCTh MOKHO CUUTATh HEBBICOKOM.
Kpurepuem ontumusanmuu cetd npu oOydeHMH ObUTa B3fiTa MaKCUMHU3alus NpHObLIH,
MOJYYEHHOW OT CAedoK Ha TecToBoM MHokectBe (Maximize return on Account) MasiMu
CJIOBaMH, TP OOYYEHHH CETH MporpaMma 3aKiIroyana CAeIKH Ha OCHOBE MOJIYYEHHOT0 MPOTHO3a,
NOJy4YeHHas MpHOBLUIL TMOMOTala OIEHUTh KauyecTBO MpOrHo3a. IloiydeHHbIe pe3ysbTaThl

MpecTaBIeHbI B Tabmmie 3.2.2.2.
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| Perfarmance Statiztic | .-’-'-.IITrau:Iesl Long Elnl_l,ll Sh-:urtEInI_l,ll

Start D ate 300120310
End Date a0.04.2000
Beginning Price 1.060
Ending Price 1.076
Change in Price nmv
Percent Change in Price 1.6%
Annual Percent Change in Price B.2%
Feturn on Trades A% 35% 20%
Annual Beturn on Trades 22 141% a.0%
Return on Account hA% 35% 2.0%
Annual Beturn on Account 22.0% 13.9% 8.1%
Met Profit $ 0,06 $0.04 $0.02
Grosz Profit $013 $ 0,03 $ 005
Grozs Loss $0.07 $0.04 $£0.03
A atio Grozs Profit/Lozs 1.83 1.92 1.72
Percent Profitable Trades B1.9% BYIE BE. 7%
MHurnber Trades 42 21 21
MHumber Winnning Trades 26 12 14
Mumber Lozing Trades 16 9 7

Tabmuma 3.2.2.2
Ha tecroBom muokectse (30.01.2010 — 30.04.201Q)kTh moayumiaa OpHOBLIL IO
toprosie 5,5% (uiss oOyuaromieii BBIOOPKH aHAJOTMYHBIA ToKazareidb coctaBuia 20,7%),
3aKJIIOYMB 32 3TOT neproA 42 cienku, 26 u3 KOTOPBIX OKa3aluch NpUOBLILHBIME. Kak yxe Obl10
3aMEUCHO BBINIE, U3MEHEHHE Kypca 3a mepuoj coctaBuiio 1,6%,B To BpeMs Kak MOCTpOCHHas
HEHpOHHAs CETh MpHHecaa Oojiee yeM B 3 pas3a OoJibllie MPUOBLIHA, YeM MOTJIa OBl MPUHECTH

OTKpBITas IJTMHHAS TO3ULUs. TOproBeie AEUCTBUS CETH MPUBEAEHBI Ha pucyHKe 3.2.2.3.
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CuHUM IIBETOM Ha PUCYHKE BBIJICJICH PEAIbHBIN CHUTHAJ, a 3€JE€HBIM — MPOTHO3HBIN.
CeTp B 3TOM ciyyae NMPOTHO3UPYET HE CTOJIBKO a0OCONIIOTHOE MM OTHOCHTEIbHOE H3MEHEHHE
LIEHBI, CKOJIBKO JABM)KEHUE MPOLIECCa K HOBOMY MakCUMyMY WM MUHUMYyMY. Pasmep BbMrpsiima
[0 CZEJIKaM, 3aKJIIOYEHHBIM Ha NPOTSHKEHMHM TECTOBOTO MEPUOJA, MOXKHO CUYUTATh AHAJIOIOM
KayecTBa IIPOrHO3a, TAaK KAaK OLEHMBACT, CKOJBKO MOXET IIPUHECTH KOMMEPUYECKOe
MCII0JIb30BaHUE TAHHOTO NPOTHO34.

[TockonbKy onTUMH3AIMs Kak CaMOM HEHPOHHOM ceTH, Tak MU BbIOOp BXOJHBIX
napaMeTpoB, ObliIa MOpyYeHa MOAYIIIO reHeTnueckux anroputmos (Genetic Algorithms — GA)ro
B KOHEYHYIO CETh BOIIUIM HE BCE MPEUIOKEHHbIE psijibl. Bxomamu it nanHo# cetu cramu High,
Low, Closec Bkiamom B mporao3 30,69%, 39,75% 29,56%c00TBETCTBEHHO.

Y6paB Bce IUIIHUE BXOJIBI, IPEUIOKEHHBIC /U1 PACCMOTPEHHSI B IPEIBIAYIIEM CiIydae,
u octaBuB TosibKo psabel High, Lown Close,nonsiTaemcst ymy4InuTh MOJdy4eHHbBIE pe3yibTaThl. B
Ka4ecTBE KPUTEPHsI ONTUMAIbHOCTH OMSATh BO3bMEM MAaKCHUMM3ALMIO MPUOBLIN, MOJY4YEHHOH OT

TOProBJIH. AHaJIOTHYHAs TaOJIUIa MOJyYCHHBIX PE3Y/IbTaTOB IpuBeacHa Hike (Tabmuma 3.2.2.4).

Perfarmance Statiztic | All Trades | Long Only | Short Orly |
Start Date 30.M.2010

End D ate 30.04.2000

Beqginning Price 1.060

Ending Price 1.076

Change in Price 0m7

Percent Chanage in Price 1.6%

Annual Percent Change in Price B.2%

Return on Trades B.0% 3.8% 2.2%
Annual Beturn on Trades 241% 18.1% 9.0%
Feturn on Account bk 3TE 2.3%
Annual Beturn on Account 238% 14.8% 9.0%
MNet Prafit $0.06 $0.04 $0.02
Grosz Prafit $014 $0.08 $ 0,06
Gross Loss £0.08 $0.04 $0.03
R atio Grozs Profit/Lozs 1.82 1.9 1.70
Percent Profitable Trades B3.0% B0,9% Bh,2%
Mumnber Trades 45 23 23
Mumber Winnning Trades 29 14 15
Mumber Lozing Trades 17 3 a

Tabmuma 3.2.2.4
VYOpaB HecyleCTBEHHbIE BXOJHBIC IMapaMEeTphl CETh CMOrJla JOCTHYb ypoBHA 6,0%
npuOBUIM TI0 TOPTOBJIE, COBEPILUB 3a TECTOBBIN mepuoa 46 crenok, 29 u3 KOTOPhIX OKa3alucCh
yaadHbIMH. [IpOIIEHT BBIMTPBINIHBIX CACNOK OKa3ajcs paBHBIM 63%, mpudeM JaHHBINA pe3ynbTar

B 3HAYHMTEIIFHOM CTEIICHU CXOXK IT0 JJIMHHBIM U 110 KOPOTKHUM ITO3UIUAM.
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[TonpoOyem Temepb MOCTPOUTH MPOTHO3 MO TEM K€ BXOJHBIM Iapamerpam, TOJIbKO
TENeph B KA4e€CTBE KPUTEPHS ONTHUMAIBHOCTH TOJYYCHHOW HEHUPOHHOW cetu Oyaem OpaTh
MHUHUMU3AIINTIO OH_II/I6KI/I, TO CCTh pa3HULIBI MCIKAY PCAJIbHBIMU IMOKA3ATCIIAMHA U UX ITPOTHO3aMHU.

[TocTpoeHHast MO KpUTEPUI0 MUHUMH3ALMU OIIMOKU HEHpPOHHAs CeTh Jajia pe3ysbTaT
no cpexaneit ommbke 0,00459,T0 ecth nmpuMepHO 46 MyHKTOB OMMOKK HAa KKyl CBEUYKy. B
KadecTBe BX0a0B Obuth B3sATHI LOW, Openu Volume. AHanu3 mocTpoeHHONW HEWPOHHOW CEeTH

npecTaBieH B Tabnuie 3.2.2.5.

Statiztic | Training Set I E v aluation Set |
Input Start Drate 30.01.2009 30.01.2010
Input End Drate 29.01.2010 30.04.2010
Output Start D ate 01.02.2009 01.02.2010
Output End D ate 21.01.2070 03.05.2010
Murber of Bars 364 30
Avwerage Emor 0.00453 00023
Carrelation [r) 0,199 0,125
F-zquared 0,038 0.00253
Mean Squared Error 4 803E-05 0.0000256
% Correct Sign 53,34 46 67

Tabmauua 3.2.2.5

AHanu3 1pHUBEeIEHHOM BbIIE TaONMIE BBIHY)KJIACT 3aKIIYUTh, YTO KadyecTBO
MOJIy4EHHOTO MPOTHO3a ABISETCS 04€Hb HU3KUM. BO-TIepBbIX, CpeaHsst oMOKa paBHa IPUMEPHO
46 nyuktam (Average ErromsmepsieTcs B TeX ke BEJTHMUMHAX, YTO M BBIXOJHOU mapamerp). Bo-
BTOPBIX, KOPPESLMS MEXAY pPEaJbHbIMH M IPOTHO3HBIMU JaHHBIMM HE CTOJIBKO OJIM3Ka K
eIIMHUIE, CKOJIBKO K Hymo. [Tokazarens % Correct SignmokaspiBaeT MPOIEHTHOE KOJIMYECTBO
CJIyyaeB, KOT/Ia MPOTHO3HOE 3HAaUeHUE ObIIIO TOTO e 3HaKa, YTO U peajbHas BeJIMunuHa. 3HaAYCHHE
3TOr0 TOKa3zarenss B JaHHOM ciydae paBHO 59,34%, uro na 9,34% nyumie, yeM mOpocTo
HNOJKUABIBATh MOHETKY. B pamkax MMEIOIMXCSI BXOJIOB YJIYUIIUTh MOJYYEHHbIE PE3YyIbTaThl HE
yJJI0Ch.

Bo3MmokHO, mpobiema KpoeTcsi He CTOJIBKO BO BXOJAHBIX IapamMerpax, CKOJBKO B
BBIXOJIC, KOTOPBIM ObT 3a7aH CeTW JuId NpOorHo3upoBaHus. Ilpum MmpouymMx paBHBIX, U3 JBYX
OJIMHAKOBBIX TIPOTHO30B (OMH Ha aOCONIOTHOE, IPYroil — Ha OTHOCUTEIBHOE N3MECHEHHE LICHBI)
BTOpOoi Oymer Oosiee TouHbiM. Hampumep, ommobka B 0,01 ams aGcomoTHOTO mporHo3a Oyaer
3HaynTh OmMOKy B 100 myHKTOB, a JUIsi MPOrHO3a MPOLEHTHOTO HW3MEHEHMs LIEHBI 3TO OyaeT
03Ha4aTh oIMOKY B 12 myHkToB (pu 6a3oBoii iene 1,2000).

K coanenuto, 3aMeHa BBIXOJHOIO IIapaMeTpa C aOCOJIIOTHOTO M3MEHEHHUS Ha
OTHOCHTEJIBHOE HE MOBJIMATIO HAa KAYECTBO MOJIYYEHHOr0 IporHo3a. Eciu B npeapinymem ciydae
cpennsist ommnoOka Obia paBHoit 0,00459 10 Teneps ona crana paBusAThcs 0,433.MHpIMU crioBamuy,

€CIIM paHbIIIe IPOTHO3 OTKIIOHSJICS OT PEAIbHOTO 3HAUCHHsI B CpeiHeM Ha 46 IMyHKTOB, TO Teneph
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otkionsercss npuMmepHo Ha 0,43% 3a cBedy OT MPOIIEHTHOTO W3MEHEHWs, WIM Ha Te ke 46
nyHktoB (mpu 6azoBom oOMeHHOM Kypce 1,09). ITocKOaBKY MPOrHO3, MOCTPOCHHBIH I10
MNpuHIOUIYY MHUHHUMU3AIUN OH_II/I6KI/I, HC IPHUHCC IKCIIACMBIX PEC3YJILTATOB, Hepef/'lz[eM K
PACCMOTPCHUIO APYTUX MMOAXOA0B K IIPOTHO3UPOBAHUIO BAJIFOTHOTO PhIHKA.

Bosbmem HaboOp MHIMKATOPOB, MEPEUMCICHHBIX BBIIIE, KaK BXOJHBIE MapaMeTphl AJs
HEUPOHHOW CETH W TMPOAHAIM3UPYEM HX Ha MNPEAMET MNPOTHOCTUYECKOW cuibl. Kaxabiil
WHAWKATOP YHUKAIIEH TE€M, YTO OH MOXKET OBITh MHIUBUIYATH3UPOBAH MO/ KAXKIbII KOHKPETHBIN
cilyyail IyTeM HAacTpOHKH ero mapamerpoB. OOBIYHO MapaMeTpbl MHIWKATOPOB MOAOUPAIOTCS B
Ipolecce IMOCTPOEHUS TOPrOBOIMl CHCTEMbI, KOTOpas OCHOBaHAa Ha TEXHUYECKOM aHaJu3e.
[TonGuparoTcst 3TU mapaMeTphbl Yalle BCEr0 BPYYHYIO, UYTO 3HAUUTEIBHO 3aMEUISIET IMPOLEcC
ontumuzanuu. K cuacteio, B nmporpammuom nakere NeuroShellects Moayns, orBevaromuii 3a
ONTUMU3AIMIO, TOITOMY TMapaMeTphl KakI0T0 HWHAWKATOpa MOXKHO OyAeT HaCTpOUTh NpU
MOMOIIN F'€HETUYECKHUX aITOPUTMOB aBTOMATHUECKH.

IToctpoum nporuo3 usmenenus nensl (Change in Opemja 1 cBeuy Briepe1, HCHOIB3Ys
B KadecTBE BXOJOB Habop wuHaukatopoB Adaptive Moving Average, ADX, Average
Negative/Positive Momentum, CCI, DMI, Hammer, MACDJACD Signal, Momentum,
Negative/Positive Volume Index, RSI, Average CrossAbove/Below, Simple Stochastic %D,
Simple Stochastic %K, Stochastic %K, Stochastic %WDlliams %R, Stochastic Crossover
Above/Below.BrerauciutenbHbie BO3MOKXHOCTH TIPOTPAMMBI ITIO3BOJISIFOT BHECTH BCE MHJICKCHI HA
BXOJl HEHPOHHOM CEeTH OJHOBPEMEHHO, OJJHAKO MPAKTUKYIOIIUE CIECIHATUCTBI HE PEKOMEHIYIOT
3TOro JienaTh IO CIEAYIOIKUM MpHYMHaM. Bo-mepBbIX, Kak OOBIYHO, CHJIBHO BO3pacTaer
BEPOATHOCTH Nepeo0yyeHus: HEMPOHHON CeTH, U3-3a YEero Ha TECTOBOM MHOXECTBE OHa Oyner
IMOKAa3bIBATh IJIOXHUEC PC3YJIbTATHI. BO-BTOpBIX, MHOTHUEC UHACKCHI ABJIIAOTCA B3aUMO3aMCHACMbBIMHU,
MMO3TOMY HC PCKOMCHAYCTCA UCIIOJIB30BaTh UX BMCCTC NAXKC B TCXHUUCCKOM aHAJIN3C.

Hecmotpst Ha OGonbllioe KOJIMYECTBO BAapHAHTOB, NMPEJIOKEHHBIX B KaueCTBE BXOJOB
HEHPOHHOW CETH, HAaMMEHBIEH M3 BO3MOXHBIX cpenHux ommbok Obuia BenwmumHa 0,00503,t0
ectb nmpuMepHo 50 myHKTOB. [IpoLEHT yragaHHBIX 3HAKOB PEaJbHOTO 3HAYEHHUS TaKKe ObLI
Bcerna Omu3zok k 50%. OTMeruM, 4YTO HAC HMHTEPECOBAJO JIIOOOE 3HAYMMOE OTKJIOHEHUE
senmunHbl % Correct Signat 1r00yio cTopoHy.

Takum o00pa3oMm, Hamboyiee pe3yJabTATUBHBIMU (C MPAKTUYECKOW TOYKH 3PEHUS)
OKa3bIBAIOTCA HeﬁpOHHBIG CCTHU, KPUTCPUCM JIA OINTHUMHU3AIUA KOTOPBIX 6I>I.HI/I Ioaxodhbl,
OCHOBaHHbIC Ha MOJy4yeHHH NpuObUIM. OOBIMHO JIs1 TaKUX HEHPOHHBIX CETell MCHOJIB3yeTcs

0a3oBasi TOProBasi CTpaTerusi, IOCTPOSHHAs 110 CJIEAYIOIIEMY MPUHIIUITY: CIeAYeT MOKYyNaTh, €CIU
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IPOrHO3HOE 3HaueHue OoJiblle HYJs, U MpoAaBaTh, KOTJa MPOTHO3HOE 3HAUYEHUS CTAHOBUTCS
MeHbIIIe HyJd. Bo3Mo)kHa onTUMH3aIUsl TOPTOBOM CTpaTeruu BHYTPH MPOTHO3a.

bazoBast ToproBasi cTpaTerusi, IOCTpOSHHAsI Ha MPOTHO3€, MOXKET ObITh yiydimieHa. Pa3
cpenHee N3MEHEHUE IICHBI 3a AeHb paBHO npuMepHo 100myHKTaM, TO MOKHO HACTPOUTH IIPABHIIA
TaK, 9YTOOBI JUIMHHAS CJIENKa 3aKJII0Yaiach MpU MPOrHO3HOM 3Ha4YeHHH, 0ombinemM 60, a KopoTkas
CIENIKa COBEpIIaJiach MPU MPOTHO3HOM 3HadeHWW MeHbine -60. CurHasioM K BBIXOAY OyayT
noporosbie 3HadeHus: 20u -20 11 JUIMHHON M KOPOTKOM CAETIOK COOTBETCTBEHHO.

IlogBonst HEKOTOPBIM HWTOI IIPOTHO3UPOBAHUS IIPU IOMOIIM HEUPOHHBIX CETEHU
a0COIOTHBIX U OTHOCUTENIbHBIX M3MEHEHUH, MOXXHO 3aKJIIOYUTh, YTO TOYHOCTH MOJTYyYEHHBIX
pe3yNbTaToOB JIOCTATOYHO HM3KA, XOTS HAa MX OCHOBE YAA€TCsS MOCTPOUTH YCIEIHIHbIE TOPTrOBBIE
CUCTEMBL.

OcTaHOBHM TIOKa pPacCMOTpPEHUE JaHHOW mpoOJIeMbl W TOJOWIEM K BOMIPOCY
MIPOTHO3UPOBAHMS KYPCOB BAIIOT C APYroil cTopoHsbl. [lonmbiTaeMcs MOCTPOUTh HEHPOHHBIE CETH,
BBIXOJAMHU JJI1 KOTOPBIX OBLIM OBl ONTHMaIbHbIE U3MEHEHHS LIEHBl U ONTHUMAaJIbHbIE CUTHAJBI Ha
MOKYTIKY, TIPOIAXKY.

[TompITaeMcs CIIPOTHO3UPOBATH ONTHMAIILHOE U3MEHEHHE 1IeHbI OTKPBITUS Ha 10 cBeueit
Briepen; Ha BamoTHoW mape CHFUSD. B kadecTBe BXOIHBIX MapaMeTpoB BO3bMEM HaOOp
unaukaropos (CCI, Bollinger Bands, DMI, MACD, Momentum, RS3tochastic) npeanoxus
MOJTIYJIFO TEHETUYECKHIX alTOPUTMOB BBIOPATh, KaKHE M3 HUX MCIIONIH30BATh JJIsi HEHPOHHOM CETH,
a kakue HeT. OOydJaromiast BRIOOpKa cocTaBuia 5 yer, TecToBas — 3 mMecsima. (s yMeHbIIeHus
MAIlIMHHOTO BPEMEHH, 3aTpayrBaeMOro Ha peuIeHHs JaHHOW 3aJadyM, YKCJIO BXOJIOB HEHPOHHOM
ceTH ObUIO OrpaHMYEHO MATHIO. B KayecTBe KpUTEpHUs KayecTBa MOJENU ObLT BHIOpAH MPUHLIUIT
MaKCHMU3AIHH TPUOBLIH.

[TonydyeHHas B WTOre HEWpPOHHAs CETh I[IOKa3ajla JIOBOJBHO IOCPEICTBECHHBIC
pe3yabTaThl HE TOJBKO Ha O0ydaroIlie BHIOOPKE, HO M HAa TECTOBOW. AHAIN3 TECTOBOM BHIOOPKH
npeJcTaBisieTcs 0os1ee pa3yMHbBIM, TOCKOJIbKY UMEHHO OH U SIBJSIETCSI TEM MPOTHO30M, KOTOPBII
CTPOMTCS JAHHOUW MOJE/bIO (IPU ONTUMH3AIMU U TOCICIYIONEM 00yUYCHUH HEHPOHHAS CETh «HE
BUIMT» TECTOBOTO MHOXecTBa). CremaeM HEKOTOphIE BBIBOJBI HAa OCHOBE IOJYYCHHBIX
pe3yJIbTaToB.

Ha ocHoBe mpencka3aHHBIX ONTHMalbHBIX U3MEHEHUH LIEHbI HA TECTOBOM MHOXKECTBE
OBLIO 3aKIIFOUEHO 4 CACNKH, 2 U3 KOTOPBIX OKa3aJIMCh MPUOBLILHBIMU, YTO MTO3BOJIMIIO MOTYYUTh
3,7% na toprosiue B oriauuue oT 2,8%,KOTOpbIE MOTIH OBITH MOJYYEHBI IPOCTHIM yJAepKAHUEM

JUTMHHOW TIO3WIIMU B T€YEHUE BCETO TECTOBOTO IMeproaa. B OCHOBY MOENH JIETIU CIEAYIOIINE
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unaukaropsl. CCl, Bollinger Bands, MACD, Momentum, RSI'paduuecku pe3ynbTaThl

MOCTPOEHUS MOJIENH TOKa3aHbl Ha pucyHke 3.2.2.6.
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Pucynok 3.2.2.6

ITonbITaeMCsl yCOBEPILIEHCTBOBATh JaHHYI0 MOJENb IIYTEM HM3MEHEHHUS IapaMeTpoB
oOydeHus U BXOAHBIX JaHHBIX. [locie no0aBieHHs Kak BXOIHBIX MapaMeTpOB LIEH OTKPBITUS U
sakpeiTisi, Negativeun Positive Volume Indexia ocHoBe monydeHHON HEHPOHHOW CETH OBLI
NOJIy4eH pPEe3yNbTaT Mo TOpromie B 6,2% u 4 BBHIMTPHIIHBIX caenku u3 4. HamomuuM, 4To 3a
JIAHHBIN TIepuo[ IieHa u3MeHnIack Ha 2,8%.Kputepuit Maximize Return on Accounto3Bosser
HEHPOHHOW CETH CaMOM OMpEaeNATh, B KAKMX yJaCTKaX MHOXKECTBA €i yJaioch HanboJjee TOYHO
MIPEACKA3aTh CIOKUBUIYIOCSA HA PHIHKE CUTYALHIO.

IIpn oTMeHe OrpaHM4eHHMs Ha KOJIMYECTBO BXOJOB Ul NPOCKTUPYEMOW HEHPOHHOMU
CeTH TOATBEPAWIMCh ONAceHUsi KacaTelbHO TniepeoOydeHus. Ha oOydaromieil BbpIOOpKe
pe3ynbTarhl ObUTM OYEHb BIEYATISIONIMMHU, B TO BpeMsS KaK TECTOBOE MHOXECTBO BBISBUIIO
NAHHBIA HETOCTATOK.
JIBe HEMPOHHBIX CETU MOKHO OCTaBUTh, UTOOBI TIOTOM BEPHYTHCS K HUM B pasjele,
MOCBSIIIIEHHOM CO3JIaHUIO HEHPOIKCIIEPTOB.

Ilepeiinem Teneps K paCCMOTPEHUIO HEHPOHHBIX CETeH, BHIXOIaMU KOTOPBIX OyIyT yKe
HE U3MEHEHUS LIEH OTKPBITUS U 3aKPBITUS, & HEIOCPEACTBEHHO CUTHAJIBI HA MOKYIIKY U MPOJAXY.
[lonpiTaeMcsi TOCTPOUTh HEWPOHHYIO CETh C BBIXOJAMH ONTHMAJIBHBIX CHTHAJOB Ha
nokynky/mponaxy/ynepxanue (Optimal Buy/Sell/Hold Based on Ope)uenyer oTMETHTB, 4TO
JAHHBIM METOJT MaKCUMAaJIbHO MPUOJIMKEH IO CBOMM IPEANIOCHUIKAM K TEOPUH Xaoca, KOTopas 1o
CBOCH MOIMYJISIPHOCTH YK€ MOYTH CPABHSIACh B TPEHIAECPCKUX Kpyrax C TEOpUEH HEUPOHHBIX

cereil. HamoMHmMM, 9TO Teopus xaoca, B €€ YIPOIICHHOM BapHaHTE, IIOCTPOCHA IO CIEAYIONIEMY
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l'IpI/IHI_[I/Il'Iys. B HeM noctynupyeTcs, 4TO BAIIOTHBIA PBIHOK HOCUT MPEUMYIIECTBEHHO CITy4alHbIN
XapakTep —3TO HAOII01aeTcs B MECTaX CKOIUIEHUS OJM3KUX KOTUPOBOK. 3aTEM IMOSIBIISETCS TOUKA
Ooudypkanuu, mocae KOTOpOi mpolecc rnepecraeTr ObITh CydailHBIM U JHO0 MAET BBEpX, JUOO
BHU3. B 3TuX mpomexyTkax OoT OJHOW TOYKH OM(ypKaruu 10 JPYrou, COrjlacHO TEOPUU Xaoca,
IpelICcKa3aTh PpPa3BUTHE IpoOIecca BO3MOXKHO. B pe3ynapTare Takoro IBHYKEHHUS IPOLECC
HEPEXOAUT B HOBYIO «TOYKY HEONPEIENECHHOCTH», U3 KOTOPOH TOXE AOJIKEH OyIeT BBbIMTH.
3anaua HEHPOHHON CETHM MOXKET OBITh CBelleHa K BBUIABIMBAHUIO JaHHBIX TOUYEK MIIM eHEpaluu
CUTHAJIOB O PUOIMKEHUH K CIIEIYIONIEH «TOYKH HEONPEAECTICHHOCTH.

JUis moclieAHUX TPEeX MECSLEB pacCMaTpUBAEMOro NEepuojia pealbHbIl rpaduK Takux

CHTHAJIOB BBITISAMT ClieAyrommmM obpazom (Pucynok 3.2.2.7).

Pucynok 3.2.2.7
Anamusupys rpaduk, Jerko yOeauThes, YTO B MIEPHOIBI POCTA OH JOJDKEH IMOKA3bIBATh

1, B mepuoasl mpuOIMKEHUS K HOBOMY MUHUMyMY paBeH -1. Heompenenennoe coctosiHue, 0

® IMerepc D. dpakTanbHbIi aHATH3 (UHAHCOBBIX PHIHKOB: PHMEHEHHE TEOPHH Xa0Ca B HHBECTHIMSAX U SKOHOMIKE.

M: Unrepuet — tpeiinunr, 2004 — 304.
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KOTOPOM TOBOPHJIOCH BBIIIIE, COOTBETCTBYET HYJIEBOMY 3HadeHHWI0. [lepexon OT OJHOTO
COCTOSIHUSL K JPYrOMY TPOUCXOIAMT MTHOBEHHO, IMOTOMY 4YTO TpaMK ONTHMAaIbHBIX CHUTHAIOB
obamaeT abCOJIFOTHOM MPOTHOCTHYECKOW CHIION (TO ecTh Bce ero mokazanus Ha 100% BepHbi),
YTO U CIIEJIOBAJIO OKHUIATh JJIS PEaTbHOTO CUTHAJIA.

K coxanenuro, IOCTpOCHHbIE HEHPOHHBIE CETH HE CMOTJIM TOYHO amlpOKCUMHUPOBATH
JaHHBIA Tporiecc. Bo3MOXXHO, 3TO MPOM30ILIO HM3-32 HEPABHOMEPHOCTH BBIOOPKH IO JTAHHOMY
kputeputo. CTOUT OTMETUTH, YTO ONTHMAIBHYIO BBIOOPKY C OTOW TOYKM 3PEHUS MPUBECTH
JIOCTATOYHO CIIO’KHO, TIOCKOJIBKY JIa)Ke PaBEHCTBO BCeX OEJBIX CBEYEW YEPHBIM HE TapaHTHPYET
paBHOBeCHS.

Kak B03MOXHOE pemieHus: MpoOJeMbl MPOTHO3UPOBAHUS ONTUMAIBHBIX CHTHAJIOB,
BBIIaBAEMBIX PBIHKOM, TPEIaracTcsi MOCTPOCHUE HECKOIbKUX HEHPOHHBIX CeTel, 0TOOpaHHBIX
M0 KPUTEPUI0 MUHUMU3AIUUA CPEAHETO OTKIOHEHHS, Ha MX OCHOBE OyJIeT MOCTPOCH KOMHTET
HEHPOIKCIIEPTOB, MOCIEC Yero OyAeT MPHUHATO KOJUICKTUBHOE pEelIeHHe O OyAyIIeM IOBEICHUU
peiHKa. Ha mpakTuke BBISICHHIOCH, YTO CpPEAHSS OIMMOKAa sl MPOTHO3UPYEMOW BEITUYHUHBI
CJIMIIIKOM BBICOKA, JIOCTUTAs MHOTAA 1, 9TO O3HAYAET, B CPEAHEM, UTO MPU HATHYUU UCTHHHOTO
curnana 1, cets Beinaer 0. Mcnonb30BaTh HEMPOHHYIO CETh TAKOTO KaueCTBa HE MPEACTABISAETCS
BO3MOXHBIM. [lombITaeMcst MOJOUTH K PEIICHHIO 3a/1a41 TPOTHO3UPOBAHHUS C IPYTOil CTOPOHEI.

B pesynprare maHHOTO 3Tama MPOTHO3UPOBAHMS OBUIM MOCTPOSHBI TPU HEHPOHHBIC
CCeTH, BBIXOJIaMH KOTOPBIX SIBJISUTMCH ONTHUMAJIbHBIC CUTHAJIBI HA MOKYNKY/Tponaxy/ynepxanue,
OCHOBaHHBIC Ha II€HE OTKpHITHS. Bce TpW ceTh OBUIM MOCTPOEHBI MO PA3TUYHBIM BXOIHBIM
JIAaHHBIM, TIEpBasi Ha TECTOBOM MHOYECTBE MPUHECa MpUObLTH o TopraM 3,5%,BTopast mpuHecia
4,3%, TpeThs ceTh ObUIAa MOCTPOCHA MO MPUHITAITY MUHUMHU3AIUU OIIMOKH, €€ CPEIHss OITMOKa
obuta paBaoit 0,89.CBoaHBIM rpaduK 10 BceM TpeM ceTsiM npeacranieH Hmxke (Pucynok 3.2.2.8).
[TompiTaeMcsi KCIONIB30BaTh OJHOBPEMEHHO BCE TPU HEHPOHHBIX CETH, YTO TPEJCKa3aTh
U3MEHEHHE IIEHbl Ha TECTOBOM MHOXecTBe. [ 3TOro HeoOXoauMo CPOpPMHPOBATH KOMHUTET
HEHPOIKCIIEPTOB, METOJMKA IIOCTPOCHUS KOTOpOro Oblla MOAPOOHO paccMOTpeHa B

TGOpeTHHGCKOﬁ H4aCTH JaHHOT'O UCCJIICAOBaHU.
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Pucynox 3.2.2.8

Dopmuposanue KomMumema HepoIKCNEPmMos.

IMporpamma NeuroShellnogaep:xuBaer 10BOJBHO BOCTPEOOBAHHYIO CPEIH TpPEHACPOB
(GYHKIHIO CO3IaHMsT HEWPOIKCIIepTOB. JJaHHBIN TOAX0 Oa3upyeTcss Ha IPUHATHU KOJUICKTUBHOTO
pelIeHns] ¢ UCIIOJIb30BAHUEM HECKOJIBKUX HEHpOHHBIX ceTeld. OOBIMHO MHEHHE 00 OTKPBITHH
HO3WIMH TPUHUMAETCs OOJBIIMHCTBOM rojocoB. CyIIecTByeT /aBa OCHOBHBIX MOJXOJda K
UCIIOJIb30BAHUIO JIaHHOW MeToauku. C OJHOM CTOPOHBI, B KOMHUTET BXOJSAT CETH Pa3HBIX
KoH(UTypammid, Kaxnas WX KOTOPBIX MOCTPOCHA Ha PAa3HBIX BXOJHBIX NaHHBIX. C apyroi
CTOPOHBI, B KOMUTET HEHPOAKCIIEPTOB BKIIFOUAIOTCS CETH C OIMHAKOBBIMU BXOJIaMH, HO C Pa3HBIM
KOJIMYECTBOM HEHPOHOB BO BHYTPEHHHX CIIOAX. Y KaKIOTO MOJXOAa €CTh CBOM IUIIOCHI H CBOU
MHHYCHI.

3a HCIOJB30BaHUE CETEH C pasHBIMH BXOJHBIMH JaHHBIMH TOBOPHT TOT (DaKkT, HYTO
pasHble JaHHBIE OOBSACHIIOT pErpeccop € pa3HbIX CTOPOH. 3a WCIOJIB30BAHUE CETeH ¢
OJVHAKOBBIMH BXOIHBIMH JaHHBIMH, HO C pa3JIMYHBIMH KOHQUTYpaUUsIMH TOBOPST
IMITUPUYECKUE UCCIIEIOBAHMS, B KOTOPBIX MOKA3bIBACTCs, YTO MPOTHOCTUYECKAS CHJIa KOMHTETA
OyZeT BBIIIE, YeM OTIIENIFHO Y KaXKIOH CeTH.

JIOTIOJTHUTENBHBIM IITFOCOM CO3JaHUS TAKOTO PO/ia KOMHTETOB SIBISIETCSI TO, YTO B HETO
MOTYT BXOIWTH KaK HEHPOHHBIE CETH, TaK M OOBIYHBIC MHIUKATOPHI PHIHKA, MCHOJb3yeMbIC B
TEXHUYECKOM aHanu3e. Takum oOpas3om, 0a3oBas TOProBas CTpaTerusi MOXKET OBbITH yCHIJIEHA
IPOTHO3HBIMH 3HAYCHUSIMH, PEIOCTABICHHBIMU OJHOW WIJIM HECKOJIBKUMH HEWPOHHBIMU CETSMH.

bonee CJIOKHBIM, HO, KaK IIOKa3bIBAIOT IIPOBCACHHBLIC UCCIICA0BAHUA, PE3YJIbTaTUBHBIM MCTOJ0M
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IPUHATHS KOJUIEKTUBHOTO PELICHUs SBISAETCS B3BELIMBAHUE <TOJIOCA» KAXJOrO <OKCIEepTa» Ha
BEPOSITHOCTh €r0 MPAaBWJIBHOTO pelleHus. VHbIMU ciioBamMM, €ClIM Ha 0o0ydaroled BbIOOpKe
skcnepT aaeT 20% npaBUiIBHBIX MM OKOJIO IPAaBHIIBHBIX OTBETOB, a Apyroi 60%,To 3HaUNMOCTh
MHEHHUS NIEPBOTO JIOJHKHA ObITh B 3 pa3a MEHbIIE, YeM 3HAYUMOCTh PEIICHHS BTOPOTO SKCIEpTa.

ITocTpoum TOproByro cucreMy, Kotopast OyJeT 1aBaTh CUTHAJ Ha MOKYIKY TOTJa, KOT/Aa
nBe W OonbIlle HEUPOHHBIX CeTe OyayT 00 5TOM CHTHAJIW3UPOBATh. AHAJIOTHYHO Oymer
NPUHUMATBCA pelieHne 00 OTKPBITUM KOpPOTKOM mosuiuu. Jlemaercs rumoTesa, dYTO
KOJIJICKTUBHOE MHEHUE, NPUHITOE TOJIOCOBAHUEM IO MPHHLUIY MPOCTOro OONBIIMHCTBA, OyneT
0oJiee TOYHBIM, YEM KaXk/10€ U3 MHEHHUH B OTJEIbHOCTH.

[TonyuenHass ToproBasi CTpaTerusi HE Jaia OXHUIAACMBIX pe3ysabTaroB. Ha obOydaroreit
BBIOOpKE OBLIO COBEpIICHO 23 yCHEIIHBIX CIeNOK U3 38, aHAJIOTHYHBIX MMOKa3aTelb 3a TECTOBBIN
nepuoJi okazaics paBeH 3 u3 7. Ckopee BCero, Takoil HEYJOBJIETBOPUTEIbHBIM pe3yabTaT ObuI
IOJIy4EH U3-3a HU3KOr0 KayecTBa CeTel BXOASIIUX B KOMUTET.

bospiero ycmexa ynanoch OCTHYb, KOIJa ObUIM Y)KECTOYEHBI YCIOBHUS BXOZAa Ha
peiHOK. Ecnu B mpeapinyiieil ToproBoil crpateruu JUist OTKPBITHS JII000H MO3ULUU JOCTaTOYHO
ObUIO MHEHHE TOJBKO JBYX 3KCIIEPTOB, TO Temepb HE0OXOoAMMO ObLIO coriacue Bcex. Meron
IPUHATHUS PELICHUs O 3aKPBITHH MTO3UIMM HE U3MEHWICS. B pe3ynbraTe mocTpoeHHas HelpoHHas
ceTh Ha oOy4arorieit BeiOopke coBeprrmiia 20 caenok, 1513 KoTophIX oka3aauch MpUOBUIBHBIMU.
Ha TecroBOoM MHOECTBE ObLIIO COBEPIICHO 9 CAENOK, 8 M3 KOTOPHIX OKA3aJIUCh NPUOBLIHHBIMH.
WHpIMu crioBaMu, TOProBasi CTpaTerusl cTajla OCTOPOXKHEH, 3aKiioyas MEHbIIE CHETIOK, OJHAKO
Ka4eCcTBO JI€JAaEMOr0 IPOTHO3a 3HAYMUTENBHO BBIPOCIO, HECMOTPS Ha TO, YTO SKCIEPTHI IO

OTACJIBHOCTH HEC CMOTIJIN JaTh TaKHUX PE3YyJIbTATOB.

3.2.3Pemenue 3anaun KiacCU(PUKAIUNA C UCTIOIB30BAHUEM MTPOTPAMMHOTO

nakera NeuroShell Classifier

Oo6patuMcs Terepb K paccMOoTpeHuio Bo3moxkHocTei nmporpammbel NeuroShell Classifier,
Bxoasmyo B cemeiicteo NeuroShell.IIporpamma NeuroShell Classifiempennasnauena s
pemieHust 3ajad pacro3HaBaHusi 00pa3oB (KiacCH(UKAIMHU), CBA3aHHBIX C ONPEICICHUEM
NPUHAUICKHOCTH MPEABSIBIsIEMOro oopasza (cuTyaluu) K ToW uiau UHOM Kateropuu. [Iporenypa
pelIeHns 3a1a4 JOCTaTOYHO MPOCTa:

* [loaroroButs (hailnl JaHHBIX, COAEPKAIIMNA HPUMEPHI TOTO, YTO HEOOXOIMMO

npeJcKa3aTh WM PAcIiO3HATh.

93



* VYka3arh, B KaKuX CTOJOIAX COJCPKATCS HE3aBHCHUMBIC MEPEMCHHBIC (BXOIbI
JUTSE HEHPOHHOM CETH) U B KAKOW CTOJIOIE COMEP/KUTCS 3aBUCHMAas IIepeMeHHas
(BBIXOZI HEWPOHHOW CETH), TO €CTh TO, YTO JOJDKHO OBITh PACIIO3HAHO WIIU
KJIaccu(UIIUPOBAHO.

e BeiOpare crparermio TpenupoBku. IIporpamma NeuroShell Classifier
npejJiaraéT Ha BbIOOp JiBa BapHaHTa TPCHHUPOBKH. TMPOCTYI0 WM C
UCIIOJIb30BAHUEM ICHETUYCCKUX aJITOPUTMOB.

* HarpenupoBarb HelipoHHYIO ceTh Ha 00yuatoIiel BEIOOpKe.

* Hcnonp3oBarh TMONyd4EeHHYIO HEHPOHHYIO CETh [UIS MPEICKa3aHWs WIN
KJIacCU(UKALUHU CYIIECTBYIONIMX MJIM HOBBIX JTaHHBIX.

[TombiTaemcst B 3TOM pasjeiie peau3oBaTh IMOIXOJ, OCHOBAaHHBI Ha JKCIEPTHBIX
CYXJICHUSIX HWCcliefoBaTelns. VIHBIMH ClOBaMH, HCCIEIOBaTeNlb caM Ha oOydaromied BBIOOpKE
KJIacCU(UIUPYET CIOKHMBIIYIOCS PHIHOYHYIO CHTYAIlUIO, KOJUPYS CUTHAJ, 00y4asi CETh y3HABaTh
9TH CUTHAJIBI U TCHEPUPOBATh aHAJIOTMYHBIC HA TECTOBOM MHOYKECTBE.

B kauectBe 0a3pl BO3pbMeM JIHEBHBIC cBeud 1o BamoTHOM mape CHFUSD,uto u mis
NeuroShell Day Trader.PoiHOYHYIO CHTyalMiO MbI OyaeM  KJIaCCH(HIMPOBATH Kak:
npubmmxenue Kk muky (PP),mpubnmkenue k gomune (PD), muk (P), nonwuna (D), Heonpenenennas
curyarus (NS). 3amerwm, oIHaKo, 4TO [JaHHOE pas3jcicHHe, Kak cama mnpoleaypa
KJaccu(uKaluy, oueHb CyObEKTHBHA M 3aBHCUT OT MpeNNnouYTeHui uccienosarensd. Ha rpaduke
(Pucynok 3.2.3.1)mpejacraBieHa 4acTh oOydaroliell BBIOOPKH, /Ui KOTOPO# ObLIa BBITOJHEHA
naHHas kinaccudukanus. CHHAMH CTpelikamMH ObUTa 00O3HAYeHa CHUTyalus Ha pbIHKE (pOCT,

MaKCHUMYM, CIajl, MUHHEMYM).
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Pucynox 3.2.3.1
B pesynbrare npoBeneHHOHN KiaccupUKaK ObIJI0 TPUHATO 524 pemieHust, u3 HuX: 440

HAIMYUU JA0JUHBI, 42 0 Hannuuu nuka, 181 o npubmmkenun k nonuue, 164 0 mpubmmkeHun K
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nuKy, 93 HeonpeIeICHHBIX COCTOsIHUS (YacTO BHYTPH IICHOBOTO KaHana). Pacnpenenenue, Takum
o0pa3oM, MOXXHO CYMTaTh JOCTATOYHO PABHOMEPHBIM, XOTs, BEpOSITHEE BCEro, CETh OyAeT
Tarotetb K orBeraM THna PP u PD, mexenn P wmm D. I'paduk pacnpeneneHuil BBITISAUT

cienyronmm oopazom (Pucynok 3.2.3.2).
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Pucynok 3.2.3.2

Ecmm mocnegHioro yacte rpaduka caenmath TECTOBOM BBIOOPKOW, TO B HEW OyayT
COJIEP’KaThCSl MPUMEPHI KAKIOTO COCTOSIHHS PbIHKA. Temepb HEOOXOAMMO ONpPENeNHUTh, Kakue
BXOJIbI HEOOXOAUMO CPOPMUPOBATH AJIA MPEACTABICHUS HEWPOHHON CETH, YTOOBI OHA CMOTJA
CIIPABUTHCA C MOCTABJIEHHOM IEpEl HEM 3a1auei.

C oaHOUM CTOPOHBI, 3TO JOJDKHO OBITh OKHO AaHHBIX cBeueit (Open, High, Low, Close)
Ha HECKOJIbKO IEPUOJ0OB B IPOILIOE, MOKa3zaTedb 00beMa COBEPIICHHBIX cieaok Volume, a
TAK)KE€ CBEACHHUS O TPEHbIAYIINX MHHAMYMax M Makcumymax (Bcs 93Ta HHpOpMAIHs
TEOPETUYCCKH JOCTYITHA HA MOMEHT PAcIiO3HAHUS TOW WM UHOW CUTYaIlnH).

Cetb, KOTOpas ObUTA TOCTpOEHA ISl KJIACCU(PUKAIUUA PHIHOYHOW CHTYaIlMd Ha MATh
BapHUaHTOB, ObLTa MOCTpOeHa Ha 17 BXOAHBIX mapaMeTpoB (3 cBeuw, comepskariue mo 4 psga, 3
JarMpOBaHHBIX TOKa3aTtens Volume u aBa mokaszaTens O MNPEObAYIIMX MHHAMYMax H
makcumymax). [Iporpamma NeuroShell Classifieraxke noguaepxuBaeT GyHKIHIO TE€HETHYSCKON
ONTUMM3ALMKU MOJEIUpYyeMOl HelpoHHOW cetu. K coskaneHuro, mojgydyeHHass HEHPOHHas CeTh
MOJTy4YHJIa OY€Hb HU3KYIO OIICHKY, IMMOCKOJBKY yrajbiBania o0pasbl ¢ BeposaTHOCThI0O 30%, uTo He
MOJKET OBITh HMCIOJB30BaHO B KayecTBe MPOTHO3a. BeposTHee Bcero, Iioxue pe3ynbTaThl ObLTN
BBI3BaHBI HEPABHOMEPHBIM COOTHOIICHHEM MEXTy NpHUOIMKeHHEeM K MHUKaM M JOJWHAM K
CaMUMH TMHKaMU H JONWHAMHU. UTOOBI yIydIINTh pPacCMATPUBAEMYIO MOJIENb, YMEHBIIUM

KOJIMYECTBO KJIACCOB NJisi pacrio3HaBaHus. Bce P 3amenum Ha PP,a Bce D —na PD. Utorosoe
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pactipenenenue okazanoch Takum: 225 PD, 206 PRr 93 NS. BxonaHbplie mapameTpbl OCTaBUM
TaKUMH ke. [[J1 mpoBepKU MOJICTH Ha afekBaTHOCTh Bo3bMeM 100 BeKTOpOB (BXOIHBIC JaHHbIC;
BBIXOJIHBIC IaHHBIC) [T (POPMHUPOBAHUS TECTOBOI'O MHOXECTBA.

[TonyuyuBmiasicss B pe3yibTaTe HEHpOHHAs CETh CMOTIJa NPaBUJIBHO pacmno3HaTh 68%
TecToBoro MHOXecTtBa. M3 49 curnanos PP 6vi10 pacnosnano 35, uz 45 curnanos PD BeprO
obuto pacrnioznano 33 (Tabmuma 3.2.3.3).Takas MoAenb yKe MOXKET OBITh HCIIONBb30BaHA Kak

KOHCYJIbTUPYIOIIAA U1 JOMMOJHUTCIIBHOTO IMOATBCPKACHUSA IPUHUMACMOT'0 PCIICHUA.

Actual | Actual | Actual

wys | =pp= | "pp» Total
Classified as 0 1] 0 0
“NS©
Classified as 2 33 14 49
“Pp"
Classified as 4 12 35 51
wppn
Total [ 45 49 100

Tabmuma 3.2.3.3

3aMeTuM, 4TO B TECTOBOM MHOXKECTBE HEHpOHHAs CeTh HH pa3y He mana oreeT ‘NS,
X0Ts ux Obuio 6. [lanHas ceTh ObLia oOyueHa 0€3 MPUMEHEHHs] TeHETHUECKUX alropuTMoB. K
COKaJICHUIO, TIOJYy4YEHHbIE pE3yJlbTaThl HE CMOMIM OBbITh YJIYYIIEHBl HPU ONTUMHU3ALUN
CTPYKTYphl HeWpoHHO# cetu. JlroOas ontumuzamus, nokaspiBaromas 80 u 90% mpaBuiIbHBIX
OTBETOB Ha 00Y4YalOleM MHOXXECTBE, HEM30€KHO MPUBOAMIIA K «I€peoOydeHUI0» HEHPOHHOU
cerd. OHAKO TMOJy4YEHHass HAa BTOPOM dTare Mojelb, AaBiuas 68% mpaBUIbHBIX OTBETOB Ha
TECTOBOM MHOXECTBE, caMa Mo ce0e MPEeKpacHO JOKa3bIBA€T, YTO PHIHOYHASI CUTYyallds MOKET

OBITH MpeJICKa3aHa C JOCTATOYHON CTEIEHbI0 TOYHOCTH.
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3AK/IOYEHHUE

Ha ocHOBE IOJIy4eHHBIX B XOJl€¢ MCCIEN0BaHUS PE3YyIbTATOB MOXHO C YBEPEHHOCTBIO
CKa3aThb, YTO YIOMSHYTHIN B Hauaje paboThl JUCKYCCHOHHBIN BOIIPOC O HAJTMYUU UM OTCYTCTBUU
BO3MOXXHOCTH TPOTHO3UPOBAHUSI (PMHAHCOBBIX PHIHKOB, UMEET MOJIOKUTENbHBIN 0TBET. O/IHAKO,
CTOUT clielaTh OTOBOPKY, YTO JAJ€KO HE BCE CYLIECTBYIOIME B HACTOSILEE BPeMs IMOIXOIbI K
IPOTHO3UPOBAHUIO (PMHAHCOBBIX PHIHKOB, B TOM YHUCJIC BEChbMa MOMYJISPHbIE B aKaJIEMUYECKOM U
MHBECTUIIMOHHOM COOOIIECTBaX, CHIOCOOHBI 1aTh MOJIOKUTEIbHBIN pe3yibTar.

B Tteopernueckoil uyacTh wHccienoBaHUS OBLUTM  PAacCMOTPEHBI JBa MOAXOJa K
IPOTHO3UPOBAHUIO (DUHAHCOBBIX PBHIHKOB. JMHEHHBIA (IKOHOMETPHYECKHE MOJIEIH, MOJENb
«['ycenuna»-SSA)u HenuHeiHbIN (MCKYyCCTBEHHBIC HEHPOHHBIE CeTH). B mpakTuveckol 4acTu Ha
npumepe BamtoTHOW mapel USDCHF Opina caemana mombiTka Ha OCHOBE PAacCMOTPEHHBIX B
TEOPETUYECKON YacTH MOJIXO0/I0B MOCTPOUTH KAUECTBEHHYIO IPOTHOZHYIO MOJIEb.

HccnenoBanue BamoTHOM mapsl USDCHF nuHeiiHbIMEH MeTOaMU BBISIBUIIO HAJINYHE
HECTAIMOHAPHOCTU B XapaKTepe MOBEACHUS BPEMEHHOTO psifa, B pe3ysibTaTe yero Obul chesiaH
BBIBOJI O HEBO3MOXXHOCTH CO3/IaHHS KAuyeCTBEHHOH NIPOrHO3HOM MOJIeNM Ha OCHOBE
napaMeTpuueckux MeTofoB. [lombITka TOCTPOUTH MPOTHO3HYIO MOJENb Ha OCHOBE
Hemapamerpuueckoro noaxona («I'ycenuna»-SSA) nana 6osee 00HaIE)KUBAIOIINE PE3YIIbTATHI.
ITonyyeHHBII Ha OCHOBE IIOCTPOCHHOM MOJECIHA BPEMEHHOM psifi BEPHO YKa3blBAJl OCHOBHOE
HarpaBJIeHUE JIBUKEHUS psAfa. B To ke Bpems mocTpoeHHast MOJIeb He MOTIJa MPOrHO3UPOBAThH
Kosie0aHus psfa B Mpeaesax OCHOBHOM TeHJeHIH. [l ynydiieHus kauecTBa MporHo3a Oblia
IOPEIIPUHITA TOMBITKA OTOMTH OT TEOPETHMUYECKHUX PEKOMEHAALUN MO CO3JaHUI0 MOJEIH U
NOMPOOOBaTh YCTAHOBUTH MApaMETPhl UCXO/ U3 MHTYUTUBHBIX cooOpaxeHnil. OJHAKO JaHHBINA
pe3yabTaT He MPUBET K KEeIaeMOMY pe3ynbTaTy. B utore Obu1 cienad BbIBOA 00 ONTHMAIbLHOCTH
MOCTPOCHHONH B COOTBETCTBUHM C  TEOPETUYECKUMHU  PEKOMEHJALUsSMU  MOAENU U
COOTBETCTBYIOILIEM €l TIpe/iesie TOYHOCTH MPOrHo3a.

3HaynTeNbHO OoJiee OOHANEKMBAIOIIME pE3yNbTaThl OBUIM TOJIy4e€HBl B XOJ€
uccienoanust psga USDCHF nenuueilinbiMu wmeromamu. Tak, Mojenb, TOCTpPOEHHAs C
UCIIOJIb30BaHUEeM TporpamMHoro makera NeuroSolution, mocTtpowsia T0CTaTOYHO TOUYHYIO
amnmpOKCUMAIIMIO 9acOBBIX Kojebanuii BamtoTHON mapel CHFUSD. Onnako maHHbIC pe3yinbTaThl
OBUIM MTOJTyYEHBI C UCITIOJIb30BAaHUEM HECIICIIHATN3UPOBAHHOTO HEUPOCETEBOIO MaKeTa, BHIKIA KU
KOTOPOTO TPYAHO UCHONb30BaTh Ha IMpaKTHKe. OTO 3acTaBWIO HAc OOpaTUThCSI K
MOJIETUPOBAHUIO HEHPOHHBIX CETEH C MOMOIIBIO CHENUATIM3UPOBAHHBIX MporpamMMm. B manHOM
YacTH HCCJEOBaHUs YKJIOH ObUT CAeNaH Ha MPAaKTHYECKYI0 MPUMEHHUMOCTh CTPOSIINXCS

MoJeNell 1 UX CHOCOOHOCTh CBOMMH IPOTHO3aMHU MPUHOCHUTH NMpHOBUIL Tpeiaepy. Hambonee
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yIayHBIMHU B MPOILIECCE UCCIIEAOBAHMSI OKA3JIMCh HEHPOHHBIE CETH C PAa3IMUHBIMU UHIUKATOPaMU
KaK BXOJHBIMH MapameTpamu. bbuio mokazaHo, 4TO MPOTHO3 ONTHUMAaJbHBIX U3MEHEHUI LIeH WIn
MPOTHO3 ONTHUMAILHBIX CUTHAJIOB rOpa3/l0 KaueCTBEHHEE MPOCTOro Mpecka3aHus abCOMOTHOTO
WIA OTHOCUTENIFHOTO U3MEeHeHHUs IieH. Haumy4munii mporHo3 ObUT MONydeH MpHU HAaCTPOHKE CeTh
Ha BbIIa4y ONTHMAJILHOTO U3MEHEHHS [ICHBI B OJIFDKaiIie maTh pabounx aHeH (HelpoHHAs CeTh
OblTa TIOCTPOEHA HA THEBHBIX CBeukax). KauecTBEHHBIX Pe3y/IbTaTOB yIAIOCh JIOOUTHCS TMPH
IPOTHO3¢  ONTHMAIBHBIX  CHTHAJIOB  HAa  MOKYNKy/mponaxy/yIepKaHHe  KOMHUTETOM
HEHPOIKCIIEPTOB, COCTOSIIIUM U3 3 pa3IUIHBIX CETEH.

Ha nocnennem »stame wuccnenoBaHusi Oblla MpEANPUHATA TOMBITKA BPYYHYIO
KJIaCCU(UIIUPOBATh PHIHOYHYIO CUTYALMIO, CIOXKHUBIIYIOCS Ha KakKIOM BPEMEHHOM HHTEpBalle,
IIOCJIE Y€ro HeﬁpOHHaH CETh GBIJIa 06yqua Paclio3HaBaTb 3THU CUTHAJIBI U CAMOCTOSTCIIBHO
IPUHUMATH pelIeHUe O MPUOIIKEHUH K HOBOMY NMHKY WM K HOBOW nojuHe. B nanHOW yactu
yIajJoch JOCTHYb CYLIECTBEHHBIX pPE3yJIbTAaTOB, HATPEHUPOBAB CETh TaK, YTO OHAa CMOIJIa
npumepHo B 70%cnydaeB 1aTh MpaBWIIbHBIC OTBETHI. J[aHHAs yacTh ObliIa BBHITIOTHEHA, HCXOMS U3
Cy6’b€KTI/IBHBIX Cy)KI[eHI/Iﬁ 0 HAJIWYUKU WM OTCYTCTBHUMU TPCHHAA, YTO MOIJIO 3aMCTHO CHU3HUTH
Ka4yeCTBO IOIy4aeMBIX PE3YJILTATOB.

B 3akmtodyenue cieayeT OTMETUTh, YTO Ka4eCTBO MPOTHO30B, MOIYYEHHBIX TPU TOMOIIH
HEHPOHHBIX CETEH, BBIIIE, YeM B JIIOOOM M3 PACCMOTPEHHBIX JTUHEHHBIX CITy4aeB. DTO MO3BOJISET
cAcJaTh BBIBOA O HAJIMYNUU HEJIMHENHOU 3aBUCUMOCTU MCKAY KOTHPOBKAMH BAJIFOTHOI'O PLIHKA.
HNmenno MMO3TOMY JINHEHHBIC MCTOAbl PCrpeCCUOHHOTO aHaJIM3a HC JaJIM OXUIAACMbBIX
pe3ynbTaToB. be3ycnoBHO, TEOpHs IMHEWHBIX MapaMeTPUUYECKUX U HEeTapaMeTPUYECKIX METO/I0B
MPOTHO3WPOBAHUS M3ydeHa 0oJice MOAPOOHO, YeM OTHOCHTEIBHO Mosionas (B €¢ COBPEMEHHOM
(dopme) Teopust HEHPOHHBIX ceTeil. OJHAKO 110 UTOTaM TOIYYSHHBIX PE3yJIbTaTOB MPEIIOYTCHHE

110 IpaBy OTAACTCA HEJIMHEHHBIM MCTOOaM.
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