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Bemonaen anamus CYHICCTBYIOIIUX HAYYHBIX MOAXOHAOB MU CPEACTB IS MOAACPIKKU TIPUHATHUA
peLHeHPII;‘I Ha (I)OHZ[OBOM U BaJIIOTHOM PbIHKaX. O6ocHOBaHO IPpUMEHCHHUE DJIEMEHTOB
HNCKYCCTBCHHOT'O MHTCJJICKTA — HCﬁpOHHBIX ceTeil.

Knrouesvle cnosa: BATIOTHBIN PBIHOK, HCﬁpOHHBIe CE€TH, CUCTEMBI NOAACPIKKA TIPUHATHA pemeHHﬁ.

BBeaenue

CraOunbpHOCTh pocTa JOXOAHOCTH IEHHBIX | Oymar (oOHIOBOrO pBIHKA 3a MEpUOJ
2000-2007 rr. mo3BOMSIAa  WHBECTOpaM  TMONYyYarTh  MPHOBUTb, HCIONB3YS  TPaJUIMOHHBIN
WHCTPYMEHTApUH TEXHWYECKOT0 aHajh3a CTATUCTHYCCKUX HAHHBIX, aJeKBaTHBII 3aKOHOMEPHOCTSIM
W3MEHEeHUH (PUHAHCOBBIX TOKa3aTeled B YCJOBUAX pacTymield skoHoMuku. [Ipu HecrabuibHOCTH
(MHAHCOBBIX DPBHIHKOB B IEPHOA KpHU3HCa MJaHHBIA HHCTPYMEHTapuil OKa3ajcs HEIOCTaTOYHO
3¢ (heKTUBHBIM, YTO BHI3BAIO HEOOXOAUMOCTh MOAN(HUKAIINN TOPTOBBIX CTPATETHH, 00eCIIeTNBaOIINX
MpUEMIIEMBIH  ypOBEHb TpPUOBUIM Uil YYAaCTHUKOB (OHJOBOTO pBIHKA TMPH  YBEIUYCHUH
BOJIATHJILHOCTH M PHUCKOB BJIOKCHWUH B akTHBBL. HeoOXoOMMOCTh ydera STHX CLEHApHEB B XOJe
pabotel Ha (GOHIOBOM pBIHKE TpeOyeT MAajbHEHIIEro COBEPLICHCTBOBAHHMS METOJOB U
WHCTPYMEHTANBHBIX CPEJICTB MOJEPKKU NPUHATHS WHBECTUIIMOHHBIX PEUICHWH, YTO U OIpeelseT
AKTYaIbHOCTH TEMBI IUCCEPTAIIMOHHOTO HccienoBanus [1].

BonbmuHCTBO aBTOPOB. paccMaTpuBaid (PUHAHCOBBIC PBHIHKM B IMEPHOI HMX CTaOMIBHOTO
pa3BuTHsA. Bompockl NpHHATHS pemeHud Ha (OHIOBBIX pPBHIHKAX B YCJIOBHSX 3HAUYHUTEIBHON
BOJIATHJILHOCTH JIOXOJHOCTEH W PUCKOB IIEHHBIX Oymar, CBOMCTBEHHBIX NEepHOAaM HeCTaOMIBHOCTH,
HE TOJYYMIIH TOJDKHOTO OCBEUICHHUS B HAYYHBIX TpyAax. Bmecte ¢ TeM, B yCIOBUSX HECTAOMILHOCTH
(bMHAHCOBOTO PBHIHKA MHCTPYMEHTAIbHBIE CPEACTBA MOIACP)KKH HPUHSTHS PEIleHHH MOTYT JaBaTh
JIOXKHBIE CHTHAJBI O TIOKYNKE WJIM MPOJaKe aKTHBA, a paHee MPUOBUIbHBIC alTOPHUTMBI TOPTOBIU
MPUBOIUTh K 3HAYMTENBbHBIM yObITKaM. HemocraTtouynas pa3paboTaHHOCTH —MPOOJIEMATHKH
MIOCTPOCHUSI YHHBEPCAJIbHBIX ()OPMAaIM30BAHHBIX TOPTOBBIX CTPAaTETMHl U COOTBETCTBYIOLIMX WM
TOPIOBBIX CHUCTEM, IPUMEHUMBIX B YCIOBHAX CTAOMIBHOTO M HECTAOMJIBHOIO MOBEACHUS (POHIOBOTO
pBIHKa, OTpeeNiiia TeMaTUKy JaHHbIX uccienoBanuii [1].

Teoperuueckuii aHaIU3

B pamkax mpoBefeHHBIX HccieoBanuii [1] aBTropoM onucana o01as O10K-cxema aaropuTMa
paspabotku Toproeix cuctem (TC). B cooTBeTcTBUU ¢ Hel mocie cOopa HaHHBIX M TOCTPOCHHUS
TOPTOBOI CHCTEMBI IIPOUCXOIUT €€ BHEAPEHUE B IPOTPaMMy TEXHUIECKOTO aHAIN3a U TECTUPOBAHUE
TC. Hanee mpowmsBoautcs aHanu3 3(G(OEKTUBHOCTH, W B CIy4ae MOJOXKHTEIbHOro pesynbrata TC
BBOJIUTCS B DKCILTyaTaIHIo.

B xauecTBe OCHOBHBIX HHCTPYMEHTAIBHBIX CpPEICTB TEXHHMYECKOTO aHalnu3a B pabdoTe
MPUMEHSIOTCS] TEXHUYECKUE MHIIMKATOPBl U SIMOHCKUE CBeud. B HacTosdlee BpeMs U3BECTHBI COTHU
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TexHnueckux wuHaukatopoB (TH), xoropsie OOMIENPUHATO AETUTH HA JABE OCHOBHBIE TPYIIIHI:
«TpeHnoBbie» U ocuwuiaropbl. K mepBoit rpynmne oTHocsaT TU, KOTOpble CUTHAIU3UPYIOT O
3apOXKICHUH, IPOJOIKEHUN WM YTaCAHUHU TPEHIOBOW HANIPAaBICHHOCTHU JIBUKEHUS PHIHKA.

Bropas Tpynma HMHAMKAaTOPOB BBISIBISICT HEOONBLIME KPATKOCPOUYHBIE KOJEOaHHS LIEHBI.
Kpome TexHMUECKMX HHIMKATOPOB I/ aHajdu3a TEHACHUMH (OHIOBOIO pHIHKA MPUMEHSIOTCS
KOMOMHAIMK  SIMOHCKUX CBEYEH, Ha3blBa€Mbleé CBEYHBIMM MOJCISAMH. bDOJBIIMHCTBO U3
npuMeHsiBIIuxcs panee TU u MoJienell SIMOHCKUX CBEYEH MCTIONB30BAIUCH TSI pa3pabOTKH TOPrOBBIX
CTpaTervii, OpHeHTHPOBAHHBIX HA CTaOWJIbHBIE YCIOBHs (DOHIOBOTO (BaIIOTHOIO) PHIHKA, O6€3 yuera
CIIEITU(DUKU CKAIKOOOPa3HbIX KOJICOaHMIA IIEHBI BO BpeMsI KpH3HcCa.

B nomonHeHMe K MMEMOLMMCS HMHCTPYMEHTAJIBHBIM CPEACTBAM TEXHUYECKOIO aHaIn3a B
pabote [1] mpemnoxensl HoBbie TU, mo3BosIOIIME HA MX OCHOBE pa3padaThiBaTh YHHUBEPCAJbHBIC
TOPIOBBIE CHCTEMBI, KOTOpbIE 3(P(eKTUBHO pabOTAIOT B YCIOBHAX HEONPENEIECHHOIO  HNOBEACHUS
PBIHKA, XapaKTEePHOTO IS MOCIEKPU3UCHOTO repruoaa. OHNM U3 HHUX sBisieTcss nHaukatop POnew,
pa3paboTaHHBIi Ha OCHOBe Mojudukanuu kKiaccudeckoro uuaukaropa Price Oscillators (PO),
MPeCTaBISIomEero co0oi BBIpaXKEHHYIO B MPOLEHTAX Pa3HUILy MEXIy KOPOTKOW M 0oJjee JIMHHON
ckob3ammME cpeqauMH. C nomorsio PO MOKHO OTCEATh XaOTHYHBIE KPATKOCPOUHBIE (IyKTyalnu
LIEH, KOTOPBIE MOTYT CIYXHUTb OIIMOOYHBIMH CHUTHAJIAMH TIPH MPUHATHH PEIICHUH. TeXHUUECKUMA
uHAuKaTop PO MOXeT MpOosBIATH dP(EKT MPOCKAIB3BIBAHUS IEHBI (3AKIIIOYCHUE CICIKU IO IEeHE
XyJuiel, yeM 1eHa, pekomernoBaHHas TC m3-3a 3aepKKu 00paOOTKH 3asBKH Ioib3oBaTeneM). C
LEJIBI0 YCTPaHEHUsI 3TOr0 HeAocTarka mHAuKaTtop PONEW cTpouTcs HE MO IIEHE 3aKPBITHs, a IO
ycpeaHEeHHOM 1ieHe. TexHndeckuit uuaukaTop PONew onpenesieTcs: CISAYIONTUM BRIPAKCHUECM:
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COOTBETCTBEHHO, |.

i — MUHMMaJbHas LeHa nepuoaa i, U 1, A7 nepBoil U BTOPOH CKOMB3SIINX

CPEIIHHX COOTBETCTBCHHO, C; , C; .~ IEHA 3aKpbITHs nepuoja i, u 1, IS NEpBOH W BTOPOii
CKOJIB3SIIMX CPEJHUX COOTBETCIBEHHO, N,, N, — IOJHOE YMCIIO IEPUOAOB, MCIOIB3yEMOE IS

BBIYKCIICHUS TIEPBOM M BTOPOU CKOJB3SIIEN CpelIHEH, k1 — HOMEp MO3ULHH NIEPUOJIA, TSI KOTOPOTO
BBIYMCIIAETCS NIEpBast CKOb3AMIAst CPEAHASA JJIMHON N, , B IIOJHOM 0a3e TaHHBIX BceX NEepPUOJIOB, K, —
HOMED IO3UIIMHU TIEPHOJA, JJIA KOTOPOTO BBIUMCIISAETCS BTOPAs CKOIb3ALIAs CPEAHASA JJIMHOM N, , B

MOJTHOM 6a3e JaHHBIX BCeX NMEPHOAOB. Tarxke aBTOpPOM MpeaokeHa HOBas pacueTHble (opmyra ams
BBIYUCIICHHS CTOXAaCTHYECKOTO ocmyuisiTopa RSI,.

Ananu3 noxoaHoctu paspaboraHHblx TC Kak BO BHEKPH3HCHOM, TaK M B KPU3UCHOM
nepuojax <MOKa3blBaeT, 4YTO HAWIyYIIHE pEe3yJbTaTbl JOCTHIAalOTCS TOPTOBBIMH CHUCTEMaMH:
«Stochastic ot RSI», «RSI & Bollinger», «2LRI&POnew», «Moving & Stochastic» [1]. Heodoxoanmo
OTMETHTB, YTO XOTSI aBTOP B LEJIOM pEHIMI MOCTAaBICHHbIC B YKa3aHHOM HCCIIEIOBaHWHU 3ajauM,
npemioxkenabie TC 0a3supyloTcsi Ha NPOCTHIX, 3a4acTyl0 JIMHEHHBIX, MHIUKATOpax, MPUMEHEHUE
KOTOPBIX, Ha Hall B3[JISAJ, HE MOXET O0ECIeYnTh AOCTATOYHYIO CTaOWIILHOCTh M JOXOJHOCTh Ha
BBICOKO BOJIATHJIBHBIX PBIHKAX.

Cxoxylo nenp craBut nepen coboit u FO.H. XKypasnesa, xoropas mpennaraet MoJenud U
QITOPUTMBI TOAJCPKKH IMPHUHATHA PEUICHUH MO YNPaBICHUIO KPAaTKOCPOUYHBIM HHBECTHIIMOHHBIM
noptdenem [2].

CaMbIMHU pacnpOCTpaHEHHBIMU U U3BECTHBIMU Ha CETOAHALIHUN AEHb MOJEISIMH YIIPaBJICHHS
noptdeneM LEHHBIX Oymar, o0 MHEHHUIO aBTOpa, SBJIIOTCS: Moaeidb Mapkosuia, moaens lllapna
(Capital asset pricing model, CAMP), mozess Pocca (Arbitrage Pricing Theory, APT). YcranosieHo,
YTO MOCTPOCHUE CTPYKTYPHI ONTHMAIBHOTO MOPTQENs ¢ MOMOIIBI0 pacCMaTpUBAEMBIX MOJIEIe He
MO3BOJISIET IOCTPOUTH KPATKOCPOUHBIH HHBECTULUOHHBIN MOPTQEb.
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Haunbonee >hdexTuBHON MOAENbI0O OLEHKH PBIHOYHOTO pHUCKa B (PMHAHCOBBIX 3aJadax
spisiercs Mogens VAR (Value — at-Risk crommocts mox prckom).

IIpoBenmeHHBIE aBTOPOM WCCIENOBAaHHUS IIO3BOJIMJIM BBIICIUTh W PAHXKHPOBATH  PSI
HE3aBUCHMBIX TEPEMEHHBIX, KOTOPBIE OKAa3bIBAlOT HETMOCPEACTBEHHOE BIMSHHE Ha JOXOTHOCTD
(hMHAHCOBOTO MHCTPYMEHTA ¥ MTOATOMY JTOJIKHBI YYUTHIBATHCS MPH OIEHKE PHCKAa WHBECTHPOBAHWSL.
VYka3aHHbIe TIepeMeHHbIE CIPYMIIMPOBAaHbI B YETHIpE OJOKA: BATIOTHBIN, ()OHAOBBIA, MPOIIEHTHBIA H
TOBapHBIN, BIUSHUE KOTOPHIX COCTaBIsieT cooTBeTcTBeHHO 30,29, 26,18, 25,68 1 25,12 %.

Bropas mMozmenb MpOrHO3MPOBAaHUS TOXOJHOCTH (PMHAHCOBOTO HMHCTPYMEHTA CTPOMTCS Ha
OCHOBE MHOTOCJIOWHOW HEHpOHHOH ceTH. B 3amagax mTpoOrHO3MpPOBaHHMS (UHAHCOBBIX PSIOB C
MIOMOIIbI0 HEWPOHHBIX CETEH BBIAENIAIOT CIEAYIOIME TOA33Jadu: TIOTPY’KEHHE, BEIICICHHE
MPU3HAKOB, 00y4eHNE HEHPOHHBIX CETEH, MOCTPOCHUE MOJIENIEH, Pealn3yIOINX PEeLICHUE 3a1auH.

OueBHIHO, YTO METBIO 33729 MPOTHOSHPOBAHMS SIBISETCS MOWCK HEMPOHHOM CeTH, KOTopas
Obl HamTydmuM obOpazoM cTpomna ortoOpaxkeHue F: X—Y, obolOmatomee chopMHUpPOBaHHBIA Ha
OCHOBE IICHOBOW JMHAMUKK Habop npumepoB {X, Yk}. B KauecTBe BXOqHOW HHpOpMaUU
WCTIONB30BAIM TMapaMeTphl Xi, ... Xk, IOJyYEHHbIE METOAOM MOLIArOBOrO /0TOOpa 3aBUCHMBIX
MIEPEMEHHBIX JIJIS1 PErpPEeCCHOHHON MOJIENH 1 TOXOJAHOCTH (PHHAHCOBBIX IEpEMEHHBIX Y.

s mocTpoeHUsT TPOTHO30B  JTOXOJHOCTH  ()MHAHCOBBIX HMHCTPYMEHTOB BbhIOpaHa
MHOTOCJIOMHAsI ceTb 00paTHOTO pacHpocTpaHeHHs, OOy4YCHHas C IOMOIMIBI0 aNTOPUTMAa OOpPaTHOTO
pacmpocTpaHeHHs, A1l KOTOPOTO TPeOyeTCs BRIIOIHUTD CIIEIYIOIIEe:

— BBIOpaTh OuYepeNHYI0 OOydaroulyr Iapy u3 oOydaromero MHokectBa {Xk, Yk}; MOmaTh
BXOJITHOM BEKTOP Ha BXO/I CETH;

— BBEIUUCIUTE BeIxox cetu OUT;

— BBIYUCIIATH PA3HOCTh MEXKIYy BBIXOJOM CETH U TPeOYEeMBIM BBIXOIOM (I[EJIEBEIM BEKTOPOM
obyuarorneit maper Target);

— MOAKOPPEKTHPOBATH Beca CETH TaK, YTOObI MUHIMHU3HUPOBAThH OLIHOKY;

— TIOBTOPUTH TIard ¢ 1 1o 4 1ys KaXXI0T0 BEKTOpa 00yHaromero MHOKECTBA JI0 TeX Top, MOoKa
omnOKa Ha BCEM MHOXECTBE HE JIOCTUTHET MMPHEMIIEMOTO YPOBHSI.

B pesynbprare oO0yueHuss MHOTOCIOWHOM CETH AJISl JecATH (PUHAHCOBBIX MHCTPYMEHTOB OBLIH
MOJTy4eHBl TPOTHO3HBIC 3HAYEHHWS MOXOMHOCTH: lIpM 3TOM KadecTBO KPaTKOCPOYHOTO IPOTHO3A
JIOXOJTHOCTH, 3aBUCSIIET0 OT MHOXECTBA, MOKa3aTelell (MHAHCOBOW CHCTEMBI HA OCHOBE HEHPOHHOI
CeTH, OKA3aJI0Ch BHIIIE TPOTHO3a JOXOAHOCTH HA OCHOBE JIMHEWHOW MHOTO(AKTOPHON perpeccu.

3acmykuBaromeir 0co0O0ro  BHAMAaHHWS TPEACTABISETCS HW3JIOKEHHAs aBTOPOM  HIes
nneHTH(GpUKaUy XapakTepa ABIKEHUS Ha (PMHAHCOBOM PBIHKE MPU MOMOIIH (PPaKTaTHHOTO aHAJM3a.
Ha ocHoBanmu mHaekca (hpakTaJbHOCTH IBMKEHUE MOXKET OBITh YETKO OTHECEHO K: TpeHIy, (IIITYy,
WIM K Cly4aiHoMy OnyxJaaHuio. - Vcrnonb3oBanue KO3 QUIMEHTa HAKJIOHA JIMHUW JIMHCHHOM
perpeccun, pacCUYUTHIBAEMBIN MO 16-TH TIPEIBITYIIAM TOYKaM, TIO3BOJIMIIO aBTOPY BBIJICIHUTH YCIOBUS
«YCTOWYHMBOTO PACTYIIETO U [AAF0IIET0 TPEHIAY.

B 11e10M, Ha Haur B3rJIsiL, MPeACTaBICHHbIC B [2] MOJIEIH U alrOpUTMbI HOAICPIKKU IPUHSITHS
pEelIeHni 10 YIPaBJICHUI0 KPAaTKOCPOYHBIM WHBECTHIIMOHHBIM MOPT(EneM MOTyT OBITH yIydIIeHBI
MIPUMEHEHUEM 3JIEMEHTOB MCKYCCTBEHHOTO MHTEIUIEKTA JJIsI BCEH IETIOYKH MpoIlecca, a He TOJIBKO B
KadyecTBE MHCTPYMEHTA JJIsl IPOTHO3UPOBAHUS IOXOTHOCTH.

OueBUHO, YTO HAJIMYHME WCCIEJAOBAHUN B O0JACTH MOIJNEPKKH MPUHUMACMBIX PEHICHUH 110
YIPaBIEHUIO  MHBECTUIMSIMA OTpaKaeT peallbHBII HWHTEpPeC K JaHHOW TpobiemMe, a Takke ee
Hepa3paboTaHHOCTh. [Ipojoimkas TeMy yIpaBlieHUs HOpTdeseM I[EHHbIX Oymar HE00XO0IUMO
paccmoTpers paboty A.B. Spemuyka. [lo MHeHHWIO aBTOpa, Ha MPOTSDKEHHH JABYX MOCIETHHX
JNECATHIICTHI IMUPOKOE PACIPOCTPAHEHHE TOYYMIH ITOAXOIbI, MOJAETH U METOMBI, TIO3BOJISIONINE B
TOW WM MHOM CTENEHM YUYHMTHIBATH BIMSHHE CONMYTCTBYIOIIMX PHCKOB Y€pe3 UX KOJIWYECTBEHHYIO
OIIEHKY W MPOTHO3UPOBATh U3MEHEHHE 1IeH aKTUBOB. Takue BO3MOXKHOCTH IMPEJIOCTABIISIOT: METOIbI
CTOXaCTHYECKOH (DMHAHCOBOI MaTeMaTHKH, HEHPOHHBIE CETH, PErPECCUOHHBIN aHaN3, TEXHUYECKHUH
aHaJI3, METOAbI CLIEHAPHOTO MTPOTHO3UPOBAHUS U APYTHE.

MeToabl cToXacTU4ecKol (PMHAHCOBOI MaTeMaTHKH MTO3BOJISIFOT PeIiaTh 3a7a4u, CBSI3aHHbIC C
OLICHKOW H BBIYMCICEHUEM PHCKOB HMHBECTUIMOHHOTO TopTdens. CroxacTH4ecKud MoJXon
MpearonaraeT MOCTPOSHUE MOJEIH, ONKCHIBAIOMICH TUHAMUKY M3MEHEHHS PHIHOYHBIX LIEH aKTHBOB,
naet Habop MHCTPYMEHTOB JIJISl OIEHKH [apaMeTPOB U TI03BOJISIET OMKCHIBATH IICHBI U PUCKH CPOYHBIX
KOHTpakTOB. OCHOBHBIE HEJJOCTATKH METOJIOB, pa3pabaThIBAEMbBIX B paMKax JaHHOTO IOJIX0/a — B UX
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MaTeMaTHYECKOH CJIOHOCTH M HEIOCTATOYHOM  aJeKBATHOCTH ONHMCAaHWA HHCTPYMEHTOB
WHBECTUPOBAHUS, OTHOCAIIMXCA K PAa3HbIM CETMEHTaM pbIHKA, COBMECTHOIO IIOBEAEHHs II€H
HHCTPYMEHTOB.

K OCHOBHBIM JIOCTOMHCTBaM MOJX0J1a, OCHOBAHHOT'O Ha HEWPOHHBIX CETSX, CIEAYeT OTHECTH
BO3MOXHOCTb CaMOOOYYEHHsI, IIO3BOJIIOLIYI0 YYWUTHIBAaTh HEJIMHEHHbBIE 3aBUCHMOCTH MEXIY
NIEPEMEHHBIMY, JaBaTh Ha BBIXOAE KOHKPETHBIH IPOTHO3 IIPU HEHM3BECTHBIX 0a30BBIX
3aKOHOMEPHOCTSIX MEXAY BXOJHBIMU M BBIXOAHBIMU NaHHBIMH. OCHOBHBIM HEIOCTATKOM METOJOB,
OCHOBAaHHBIX HAa HEHPOHHBIX CETAX, SBISETCS HEBO3MOXKHOCTh YUYHUTHIBATH CHUTYyallMHd, HE
IIPENYCMOTPEHHBIE Pa3pabOTUMKOM.

MeToapl, OCHOBaHHBIE Ha PEIPECCHOHHOM aHAJIN3€E, AT BO3MOKHOCTH ITOJIyYUTh IIPOrHO3 U
OLIEHUTH €ro KauecTBO. Kpome 3TOro MOXKHO YCTaHOBHTH (JOpMy M XapaKTep 3aBUCHUMOCTH MEXIY
BXOIHBIMU JAHHBIMU U pe3ynbTaToM. OCHOBHBIMU HEAOCTaTKaMH JaHHBIX METOAOB IIPOTHO3a LIEH Ha
aKTHBBI CIIEIyeT CUYNTATh HEJIOCTAaTOYHYI0 YCTOWYHMBOCTH K M3MEHEHMSAM BXOAHOW HH(pOPMaIuy,
CIIO)KHOCTH, CBSI3aHHBIE C TOCTPOSGHHEM PErpecCHOHHOW MOJENH, a TakXKe = BBICOKYIO
YyBCTBHUTEJIILHOCTH K MOJICIIN PacIpeieIeHus ITyMa.

OCHOBHBIM ~ JOCTOMHCTBOM METOJOB TEXHHYECKOTO0 aHaju3a SBISEICS IPOCTOTa
WHTEPIPETAUKN TOJNyYeHHBIX pe3yabTaToB. K OCHOBHBIM HEJOCTATKaM MOXKHO OTHECTH HX
IBPUCTHYECKHI XapakTep H OTCYTCTBHE BO3MOXKHOCTH KOJIHYECTBEHHOM OIIGHKH PHCKOB.
[Ipennonaraercs, 4To 3TH METOABl PAaOOTAIOT XOPOIIO IOTOMY, YTO WX HCHOJB3yeT OOJbIIoe
KOJINYECTBO YYaCTHHUKOB TOPIOB.

Haubonee mnpeamouTHTENbHBIM, IO MHEHHUIO aBTOpa, SBISETCS METON CLEHApHOTO
MIPOTHO3UPOBaHUs (CLEHAPHBIM aHAJIN3) — METOA MOHUTOPHHIA U YIPaBIECHUS PUCKAMU, OCHOBAaHHBIH
Ha MOJEIUPOBAHUU BO3MOXKHBIX CHUTYyalMH W MOCTPOCHUH BEPOSTHOCTHOIO NMPOTHO3a HPU MOMOIIH
OIpe/IeTIeHHOT0 MaTEeMaTHYECKOTr0 anmnapaTa ¢ IocIeayoIeil KOJINIeCTBEHHOH OlleHKOI puckos [3].

JaHHble WccnenoBaHUs €lle pa3 MOATBEPAMIM aKTyadbHOCTb BBHIODAHHOW HAMH TEMBI U
3¢ GEKTUBHOCTh NPUMEHEHHST HEHPOHHBIX CETeH A CO3MaHMsSI CHCTEMbl IMOIICP)KKH MPUHITHUS
peueHuid Ha GOHIOBOM (BAIOTHOM) PHIHKE.

Hcxons W3 MPOBEIECHHOTO aHAlM3a,  aBTOPbl CGHOPMYIMPOBAIN  CIEAYIOUIYIO Lellb
HCCIIeI0BaHUA: pa3paboTaTh M pealu30BaTh METOABI M CPEACTBA HHTEIJICKTYaJbHOH MOANCPKKH
MPUHATHA PELICHUI Ha BAIIOTHOM PBIHKE!

Jlnst nocTHKeHHs OCTaBICHHOMN 1eIN He0OXO0AUMO PEeIIUTh CIEeAYIOINe OCHOBHbIE 3a1a4H:

1. OcymiecTBuTh aHaIM3 CYMIECTBYIOLIMX MapaMeTPOB W HMHAMKATOPOB BAIIOTHOI'O PHIHKA,
BBIJICJINTH HauOOJIee Perpe3eHTaTUBHbIE.

2. Pazpabotate mpornenypy (GopMupoBaHUS 0OYyYaromedl BBIOOPKH C Y4eTOM BBIOPaHHBIX
napaMeTpoB U HHAUKATOPOB.

3. BeiOpaTh OnTUManbHYI0 MOJIENIb HEHPOHHOM CETH AJISi OCYILECTBICHHSA €€ OOy4eHHUs U
WCTIONB30BaHMs B KaUE€CTBE HHCTPYMEHTA MMOJICPIKKH IIPUHATHUS PEILICHUH Ha BaTIOTHOM DPBIHKE.

4. CpaBHuTh 3 (HEKTUBHOCTH pa3pabOTaHHOIN CUCTEMBI C CYIECTBYIOINMH aHAJIOTaMHU.

Pe3yabTathl u uX 00cy:KIeHUe

Hanee ommceiBaeTCs mporpaMma HCCIENOBaHUNA A GopMUpOBaHMs 00ydarolied BBIOOPKU
IUIE HEWPOHHOM ceTH, KoTopas OylleT HWCIOJNB30BaTbCs B KadecTBE HMHCTPYMEHTA IOJAJCPIKKH
MPHUHSATHS PENICHU Ha BAIIOTHOM PBIHKE.

DopmupoBanue oOydaromieil BHIOOPKH MOXET OBITh BBIIOJIHEHO, B OOLIEM ciydae, IBYMs
myTaMAd — JIMOO d3KcmepToM, MO0 aBromMaTwuecku. IlepBBIif MyTh, OYEBHAHO, HE CMOTpS Ha
BO3MOXXHYIO TPEANOYTUTENIFHOCTh € TOYKH 3pEHHUSl TPOCTOTHI, O00JaJaeT BBICOKUM YpPOBHEM
cyobextuBu3Ma. [losTomy OblT BEIOpaH BTOPOI BapHaHT.

i momydeHus! pealibHBIX XPOHOJIOTHYECKUX JaHHBIX 00 YpOBHE LIEH Ha BAIIOTHOM PBIHKE
ObLTa WCIIONIb30BaHA Hawmbojiee pacrpocTpaHeHHas Toprosas miaardopma MetaTrader sepcun 4. B
KadyecTBE BAJIOTHOM Mapbl HA OCHOBAHMM HauMOOJIBIIETO0 O0bEeMa OCYIIECTBIISIEMBIX CAEIOK OblIa
BbIOpana mapa gosap CLUA / EBpo. Bpemennoit naTepBai rpadkoB TOProBiId MOXKET OBITh BEIOpaH
Pa3IMYHBIM, HO C YYETOM BOJATWIHHOCTH MPEANOYTHTEIbHEE BBITJISIUT CPEIHECPOUHAsl CTPATETHs
Ha YETHIPEXYacoBBIX IpauKax.
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Ucnonp3ys BcTpoeHHble (yHKIMH mporpamMmbl  MetaTrader chopmupyem HCTOpHIO
KOTHPOBOK 3a TIPOIISANIHNA TO B BHAEC OTAeabHOrO (aitma (MmeHo «CepBruc — ApXHB KOTHPOBOK —
Okcmopty», puc. 1). 3anucsMu B HeM OyAyT CTPOKH, COCTOSIIHE W3 JaThl U BPEMEHH KOTHPOBKH,
3HAYCHUH OTKPBITHS, MAKCUMYMa, MUHUMYyMa M 3aKpPBITHUS UHTEPBaJIa, a TAKXKE 00beMa TOPToB.

ApxruB KoTHpoeoK: EURUSD,H4

CHAEDREL:
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Puc. 1. OxHo apxuBa KOTHPOBOK nporpammbr MetaTrader 4

s 00paboTku momyueHHOH uHGOpManuu HEOOXOOMMO pa3padoTaTh aNrOPUTM, KOTOPBIN
MO3BOJIUT BBIACTUTH TOYKH BXO/Ia B PHIHOK — CUTHAJIBI HA MOKYIIKY 00 MPOAaxy.

K oOCHOBHBIM mapaMeTpaM alIropuTMa OTHOCSTCS: BpPEeMEHHOW mar obOpabotku t,
MaKCUMaJIbHas MPOAODKUTENBHOCTh CHENKU |max, BETHYMHA HPUEMIIEMOro YObITKa Z, BEIWYHMHA
xenmaemoit mpuObuH P. TIpr 5TOM A7Is1 KXKI0T0 1Iara alropuT™ Hocie 00paboTKH apXuBa KOTUPOBOK
JIOJDKEH MPEIOKUTD OJTHO M3 TPEX JIeHCTBUI: MOKYMNaTh, MPOJaBaTh MO0 HAXOAUTHCS BHE PHIHKA.

bnok-cxema pazpaboTaHHOro ajroputMma mpenctaBieHa Ha puc. 2. Ilocne o0OpaboTku
KOTHPOBOK ITOJTy4aeTCcsl MacCHB B, 211eMeHTBI KOTOPOTO SIBJISIFOTCS TOPTOBBIMU CHT'HAJIAMHU.

OueBUAHO, YTO CUTHANBI MTOTYYCHBI B CUTYalluH, KOTJa U3BECTHBI KOTUPOBKH BATIOTHOMN Maphl
Ha nepcrekTuBy. OQHAKO B peasibHON XKHU3HU HEO0XOANMO NMPHUHUMATh PEIIEHHs], He UMes TOJO0OHOM
nHpopmanun. IlosTomy mpencrasisieT Hay4yHbI MHTEpEC BBLACIUTH PSAA MHIUKATOPOB, M3MEHEHUS
3HA4YEeHUI KOTOPHIX OBUTH OBl TECHO CBSI3aHBI C CUTHAJIAMH.

B Hacrosmee Bpemsi umeercs Oojiee COTHH Pa3IMYHBIX HHIUKATOPOB, KOTOPHIE MOTYT
MPUMEHSTHCS Ha BAJIIOTHOM DBIHKE, W MPOLECC MX Pa3pabOTKH IMOJIb30BATEISIMH IIPOAOIDKAETCS.
Hcnonb3oBaHue BCTPOSHHBIX B mporpammy MetaTrader uHAMKATOpPOB  MMOKa3aio, YTO
KOPpEISIIMOHHAsL CBSI3b MEXJIYy HHMH M YHCIOBBIM PSJIOM TOPTOBBIX CHTHAJIOB MPAKTHUECKH
oTcyTCcTBYeT. Tak Ui 4acTo MCIOIb3yeMOro IJIsl aHalnM3a CUTYyalud Ha PhIHKE MHIUKATOpa JABYX
cpenuux (APO) ¢ nepuomamu 90 u 13 ko3 punmenT xoppemsuu coctaui 0,04.

JJisl TOBBILIEHUS] 3aBUCMMOCTH MEXILy MCCIEIyeMBIMH YHCIOBBIMU PsiIaMU ObUIO MPUHSITO
pemieHre MOAUGHUUMPOBATh [IEPBOHAYAIBHBIN aJTOpPUTM, B pe3yibTaTe paboThl KOTOPOTO TOPTOBBIE
CUTHAJIbl NIPEACTABIAIOT CO00 HanboJIbIIee TOJTOKUTEIFHOE YUCIO B MYHKTaX, HA KOTOPOE MOXKHO
OTKPBITh IMOKYIKY BAIIOTHI, JTHOO OTpHIATEHbHOE YHCIIO, HA KOTOPOE MOXHO OTKDBITH MPOJAKy
BaJTFOTHI, TMOO HOJIb — €CIIN 32 PACUETHBII MPOMEXKYTOK BPEMEHH | max BEIMYMHA PUCKa MpeBbicuiia Z.
B pesynbrare x03hGUIMEHT KOPpEIsIUMU MEXIy YKa3aHHBIMHU BbIIIE BEIMYMHAMH YBEIHUYHICS IO
0,3. BaxHO OTMETHUTh, YTO TIPM OTKa3e OT OTPaHUUYEHHS pHCKa KOIPPHUIMEHT KOPPEISIHH
yBenuauBaercs 10 0,4.

Jns BolaeneHust HamOoliee PENPE3CHTATUBHBIX WHIMKATOPOB aBTOpaMHM ObUT TNPOBEAEH
pEerpecCHOHHBIN aHau3, B pe3yiIbTaTe KOTOPOro U3 MPEACTABICHHBIX B TaOJIMIIEe HHANKATOPOB OBLTH
BBIOpAHBI IATH C HAMOOIBIIMMH KO3 (UITHEHTAMU KOPPEISAIIIH.
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Puc. 2. brok-cxema anroputma (OpMHUPOBAHUS TOPTOBBIX CUTHAJIOB

l'[epellem, HCCJICA0BAHHBIX HHAUKATOPOB

Wms unankaTopa Onucanue Kospuument
KOPpeISLUH
APO (absolute price oscillator) Pa3sHOCTH MEX/y 3HAYCHUSIMH CPEIHEH LIeHBI, HalpuMep, 3a 0.4
90 1 13 mpeapIAYIINX HHTEPBAJIOB
Stochastic Oscillator CTOXaCTHYECKHH OCIUILISATOP 0,014
Relative Strength Index (RSI) WHmexc OTHOCUTEIBHOM CHITBI
Standard Deviation CpeaHeKBaapaTHIeCKOE OTKIOHEHHE -0,07
Moving Average Convergence- CXO0K/IeHHne-PacX0KICHUE CKOJIB3SIINX CPETHHUX 0,38
Divergence (MACD) '
MADiff (OsMA) Pa3sHOCTh MKy CTIIQXKEHHBIM M HE CIITa)KCHHBIM 0,27
OCIIMJLISITOPAMH
Accumulation / Distribution VHauKaTop u3MeHeHUsI 00bEMOB 0,14
Parabolic TpeHI0BbIi HHAUKATOP 0,21
Ichimoku (nnaukarop MmuMoky ITo3BOISI€T OPEETUTH PHIHOYHBINA TPEH], a TAKKE YPOBHU 031
Kunko Xaiio) TTOJIICPKKH/ COTIPOTHBIICHUS '

Takum 00pazoMm, o0O0ydaloUIyl0 BBIOOPKY OYIyT COCTaBIATh 3HA4YECHUS BBIOPAHHBIX
WHIWKATOPOB (B POJIM BXOJHBIX IApaMEeTPOB) W 3HAYEHHS] TOPrOBHIX CHTHAJIOB, IMOJYYEHHBIE B
pe3yibprate 0OpabOTKH MOJU(PUIMPOBAHHBIM AITOPUTMOM pEallbHBIX KOTHPOBOK  (BBIXOJHON

napamerp).
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3akiIouyenue

B pesymbraTe mNpOBENEHHOTO aHaNW3a MOATBEPAMIACH AaKTyalbHOCTh IPUMEHEHUS
HEUPOHHBIX CETeH ISl MOIICPKKH TPUHATHS PEIICHHH Ha BaJIIOTHOM pBIHKE. PaspaboTaHHBIN
QITOPUTM CO3J]aHMSl TOPTOBBIX CHUTHAJIIOB WM BBIACICHHBIE WHIUKATOPHI IO3BOJMIN OIpPEICIUTh
METOJIMKY (OpMHUpOBaHMs OOydaromiell BBIOOPKH. DTam BbIOOpa CTPYKTYPHl HEHPOHHOH CETH U ee
oOydeHue Oy/IeT OMMCaHO B OCIEIYIOIINX ITyOINKAIUX.

NEURAL NETWORK TRAINING TO SUPPORT
DECISION MAKING ON FOREX MARKET

V.A. RYBAK, H.M. SULAIMAN

Abstract

The analysis confirmed the relevance of the application of neural networks for decision
support in the Forex. Designed algorithm for creating trading signals and selected indicators will
determine how the formation of the training sample. The step of selecting the neural network structure
and its training will be described in subsequent publications.
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