MOI{I/I(])HIII/IPOB&HH&H IKCIIOHCHIHAJIbHAA CKOJIb3dAlllasaA CpeaAHss.
Cmanucnas Bynawes

WcTrHHBI MEXaHU3M, KOTOPBII ONpeAeNseT JUHAMUKY LIEH aKTUBOB, BPAJl I KOMY-
HUOYIb JOTOAIMHHO HM3BECTeH. ENMHCTBEHHOE, YTO MOXKHO CKa3aTh C YBEPEHHOCTHIO - B
U3MEHEHUX II€H MPHUCYTCTBYET CIydalHbIH (hakTop. A BOT HpHUpoJa 3TOH CIy4alHOCTH
MO3KET OBITh Pa3TUIHOM.

CornacHo OJIHOH K3 BO3MOXKHBIX THIOTE3 JIOrapu(Mbl U3MEHEHUS 1IEH MOAUYUHSIIOTCS
HOPMAJIbBHOMY pacCIpPEACNICHUI0, OJHAKO 3TO paclpeleseHue HECTAllMOHApHO. To ecTh M
MaTEeMaTUYeCKOe OXKUAAHUE, U CTAHIAPTHOE OTKIOHEHUE PacIpeieICHUsI MOTYT MEHSTHCS BO
BpeMeHH. BcrnenctBue 3Toro, mpu o0paboTKe SMIUPUUYECKON BBIOOPKH CTaHIAPTHBIMHU
CTAaTUCTUYECKUMHU METOJAMHU, MPEANOaralliMy, YTO BCS BBIOOpKA MOJy4YeHa W3 OJHOM
reHepaabHOW COBOKYITHOCTH, MOJIy4aeM HETrayCCOBOCTh BBIOOPKU. ITO MOXKET BBIPAKATHCS B
TSDKEJIBIX XBOCTaX SMIIMPUYECKOTO pacrpeneieHus (BBIUMCICHHBINM MO BBIOOpKE 3KCIECcC
MPEBBIIIAET YUCIIO 3, TO €CTh IKCIIECC HOPMATIBHOTO paclpeaeieHus).

CornacHo Apyroil rumote3e Jorapu(mMbl U3MEHEHHS 1IEH M3HAYaIbHO MOAYUHSIOTCS
pacmpeieNieHuIo ¢ dKcIieccoM Oosbine 3. B 3Toii cuTyanuu Aaxke B Ciiy4ae CTAallMOHAPHOCTHU
caMoro pachpefieNieHus, MOJIy4YeHHass MX 3TOTO pachpeleleHHus SMIUpHYecKas BHIOOpKa
MOXET TPAKTOBAaThCs KaK HECTAI[MOHAPHBINA BO BpeMEHHU Ipolecc. Jleno B TOM, 4TO OLIEHKOM
MaTEeMaTHYECKOTO OKUJAHUS CIIy9aliHON MepEeMEHHONU X SIBISIETCS CPEeIHEe apu(pMETHIECKOe
10 BBIOOPKE:

N
P o
N n=l1

Cpennee apudMeTHUeCKOE CIyYalHBIX BEJIWYUH CaMO SBJISCTCS  CIIy4alHOM
BenuunHOM. CTaHAapTHOEe OTKJIOHEHHWE CpPEAHEro  apu(PMeTHYecKoro 3aBHCUT  OT
CTaHIapPTHOTI'O OTKJIOHEHUS CITy4aliHOM BEIMYMHBI U 00beMa BHIOOPKHU:

o&zax/\/ﬁ

Takum o0O0pa3oM, CTaHIApPTHOE OTKJIOHEHHWE CpPEJHEro 3HAYEHHsS MEHbIIE, 4YeM

CTaHJIAPTHOE OTKJIOHEHUE CaMOM CIIy4yallHOW BEJIMYUHBI B JN pas, TO €CTb TOYHOCTh OLIEHKU
MaTEeMaTHYECKOTO OKUJaHHSI MOYKHO MOBBICUTH ITyTeM yBeInueHus: o0bemMa Beibopku. Ho 310
CIIPaBEUIMBO TOJBKO ISl CIIy4ailHOW BEJIMYMHBI C KOHEYHBIM MATEMAaTHUYECKUM OXKHIAHHEM
M KOHEYHOM jucnepcued. Jlenmo B TOM, 4YTO KOHEYHOE MATEMATHYECKOE OKHUIAHUE

CYILIECTBYET TOJIKO y T€X paclpeaeseHui, y KOTOPBIX IPU X —> 00 MIOTHOCTb BEPOSITHOCTH

2+6

najfaeT Kak 1/|x |7 umm Kpyde, a KOHEYHasi JUCHEPCHs TOJIBKO y TeX pacHpeleseHU, y

3+6

KOTOPBIX MPU X —> 100 IJIOTHOCTh BEPOSTHOCTH MajaeT Kak 1/ |x|° wumm xkpyue (& - CKOJIb

YrOJIHO MaJioe TOJIOKHUTEIbHOe uucio). Ecnmm ke cMmomenupoBaTh IICHOBOW Tpaduk,
UCTIONIB3Ysl B KauyecTBE JIOTApU(PMOB HM3MEHEHHs IICHBI CIY4YaiHyI0 BBIOOPKY, B3STYIO W3
CTAIlMOHAPHOTO pacrpeielieHuss ¢ OECKOHEYHOM Jaucrnepcueid W/wWin OeCKOHEYHBIM
MaTeMaTHYECKUM OXHIAHHEM, W TPEUIOKUTh 3Ty BBIOOPKY UIsl aHAJIM3a HE3aBUCHMOMY
HaOJIFO/IaTeNI0, TO y HEr0 MOXKET BO3HHKHYTh HIUTFO3USI TOTO, YTO OH HMMEET JIeN0 C
HECTaIMOHAPHBIM BO BPEMEHH MTPOIIECCOM.



Hy HakoHenm Henmp3s HCKIIOUMTH Ciyd4ail, Korga HE TOJbKO MapaMeTphl
pacmpesienieHus, HO U caM 3aKOH pachpeleieHHus MpHUpalleHuid JorapudmMoB LeH
HECTAIlMOHAPEH BO BPEMEHH, MPHUYEM BO BPEMEHHBIX psAgaxX ILIEH MOTYT MPUCYTCTBOBATh
y4acTKH, OMHUCBhIBaEMbIE pacIipe/ieJieHHeM ¢ OECKOHEYHON aucrepcueil u/uinu 0eCKOHEYHBIM
MaTEeMaTHUYECKUM O0XKHJIAHUEM.

Takum o00Opa3oMm, MpU OTCYTCTBUM JOCTOBEPHON HHPOpPMAIMK O MEXaHU3ME
[IEHOOOpa30BaHUs, M CBS3aHHBIX C OTHUM TPYJHOCTSAX MPOTHO3HPOBAHUS pBIHKA C
MPUEMIIEMO TOYHOCThIO M CTAOMIBHOCTBIO, ISl HM3BJICUEHHUS CIHEKYJIATUBHON MpPUOBLIN
HEOOXOMMO MPOCTO MCIOIB30BaTh MEPUOAUYECKH BO3IHUKAIOIIUE YYACTKH HAIMPAaBICHHOTO
U3MEHEHUs IIEHBI, TO €CTh TpeHIbl. [Ipu STOM mpHupona BOSHUKHOBEHHS ITHX TPEHAOB B
npuHLune He BakHa. OHM MOTYT OBITh BBI3BAHBI KaK JIEHCTBUSMHU KPYIHBIX ONEPaTOPOB
pPBIHKA, TaK M OOpa3OBBIBAaTHCS CIIOHTAHHO W3 KOJEOAHUM IIEHBI, KOTJa K 3apOAMBILIEHCS
TEHACHIIUU TPUCOCTUHSETCS BCe OOJbIee KOTUYECTBO yYAaCTHUKOB, TO €CTh Ha KAaKO€ TO
BpeMsI BOSHUKAET CaMOMOICPKUBAIOLIASCS TUHAMUKA U3MEHEHUS LEHBI MTPEUMYIIIECTBEHHO
B OJIHOM HAIpaBJICHUH.

Xody cKazaThb HECKOJBKO CJIOB O TOM, YTO B MOEM MOHHUMAaHMM BKJIIOYAeT B ceOs
nousTue "tpena". B atom Bompoce MoxeT ObITh 1Ba noaxoaa. C (opManbHOM TOUKH 3peHUs
TPEHII - O5TO MOJENb IMpolecca, KOTOPYI0 MOXXHO BBIPA3UTh HEKOTOPOM (PyHKIIMEH.
HeusBecTHble mapameTpsl 3TOH MOJENU OINPEAETSIOTCS C TMOMOIIbIO PErpecCHOHHOTO
aHanuza. Ilpu 3TOM mosBIAIONIMECS HOBBIC NAaHHBIE HE JOJDKHBI MPUBOIUTH K OTKa3zy OT
BbIOpaHHOU Mozenu. Bun gyHkumu moxer ObITh JH0OBIM. B 3TOM cMBICIE U mpsMyro, U
9KCIIOHEHTY, ¥ CHHYCOHJIy TOIYCTUMO Ha3BaTh TPeHAO0M. OJHAKO TaKOW MOAXOJ TOJUTCS A
MPOIECCOB (PU3UUECKUX, a HE OUPIKEBBIX.

B cBsi3u ¢ Tem, uTo rpaduK 1eHbl HEBO3MOXKHO OMUCATH MOJA0OHOT0 pojia MOJAEIBIO, B
OMpXKEBOM TOProBi€ TPEHA MOXHO paccMaTpuBaTh KaK y4YacTOK LIEHOBOTO psga C
M3MEHEHHEM IIeHbl TPEUMYIIIECTBEHHO B OJJTHOM HarpaBieHud. Ho Tak kak Ha 3Ty TeHIEHITUIO
HAKJIaJbIBAETCS IIyMOBas COCTAaBJIAIONIas, TO B JaHHOM CiIy4ae camMo MoHsTHe "TpeHna"
HEBO3MOKHO OTJENIUTH OT pe3yibTaTa ero BhiABIeHUsA. Ha omHOM U TOM ke yudacTke rpaduka
LEHbl, B 3aBUCUMOCTH OT HCHOJb3yEMOr0 alrOpUTMa, OJHA TOProBasi CUCTEMa MOXKET
MOKa3bIBaTh HAIMYUE TPEHJIA, a Apyrasi ero oTcyTcTBHE. Eciu cormacutbes ¢ TeM, YTO KOorja
peyb UACT O AMHAMUKE IIEH aKTUBOB, MOHATHE "TpeH" He aOCOIIOTHO, & OTHOCUTEIBHO (TI0
KpaiiHeil Mepe B peXUMe peaibHOTO BpPEMEHH, a He MOCT(aKTyM), TO MOKHO CKa3aTb, YTO
TPEH - O5TO YYacTOK ILIEHOBOTO psAda TaKOM aMIUIUTYIbl, MPOJOJKUTEIBHOCTH U
BOJIATWJILHOCTH, KOTOPbIE TO3BOJISAT JAHHOMY KOHKPETHOMY TOPTrOBOMY QJITOPUTMY H3BJIEYb
MPUOBLITE.

[Tomydaercsi, 4TOo TpeHA (B pPEXKUME pEAITbHOIO BpPEMEHH) - 3TO MPOCTO TakKas
TEHJCHILIUS, KOTOPYI0 MBI CMOINIM HIeHTHUUIMpoBaTh. Takum o00pa3omM HaAO pa3inyaTh
TpeHABl "peasibHbIE" (KOTOpBIE yIaeTcs MCIOJb30BaTh B TOPTOBJE), U TPEHBI "uicaibHbIC"
(KOTOpBIE BCE MBI XOPOIIIO BUJIUM Ha rpaduke 1eHbl TocThakTyM). OTIUYHS Y 3TUX TPEHIOB
CIIeTyIoIINe:

- aMIUIMTyJa peajbHOro TPEHJa BCErJa MEHbIIE AaMIUIUTYJIbl COOTBETCTBYIOILIETO
UJCaNBHOTO TPEH A,



- MOMCHTHI Ha4daJla U OKOHYaHHA PCAJIBHOI'O TpCHAA BCCrJa CABUHYTBI BIIPABO IIO OCH
BPEMCHH OTHOCHUTCJIIbHO Havdalla U OKOHYaHHA COOTBETCTBYIOIICTO HACAILHOTO TPCHAA.

Ecnu ucxoauTe W3 TOro, 4ro HeENb3sl JAaTh JOCTOBEPHBIM IMPOrHO3 KacaTelbHO
BO3MOXHOM aMIUTUTY/Ibl U MIPOAOJKUTEILHOCTH TPEH/IA, TO B CIy4yae OTKPBITHS MO3ULUN Mbl
HE B COCTOSIHUM HPEIBUIETh CBOIO NPUObUIb, OJHAKO BIIOJHE MOXXEM OIPAaHUYUTH CBOU
yOBITOK 3apaHee 3afaHHONW BennuuHOM. To ecTh Hpu TpeHACHEIAIleM METOZAE TOPTOBIH
NpEeCTaBIsIeTCs Pa3yMHOM ClleAyIOIIas TaKTHKa:

- 10 MOMEHTa OTKPBITUS MO3MLMHU 33JaeTCs IpelesibHas CyMMa, KOTOpas MOKET ObITh
HOTEpsiHA B X0J1€ TUNIAHUPYEMOI CIeNKH,

- 10 MOMEHTa OTKpBbITHS MO3MLMHU OIpEJeNseTcs] HadyajdbHOE 3HAUY€HHE U aAJITOPUTM
U3MEHEHHUs LICHBI BBIXOJA, IPUYEM B CIIydae OTKPBITHS JUIMHHOW MO3MIMHU II€Ha BbIXOJA
JIOJKHA OBITh HeyObIBarolel GpyHKLIMel BpeMeHu (WK 1o KpaiiHell Mepe He OIycKaTbCs
HIDKE HAYaJIbHOTO 3HAYEHUS ILIEHbl BBIXOJA), @ B CIIy4ae OTKPBITHS KOPOTKOW MO3ULUU
IIEHa BbIX0J1a JOJKHA OBITh HEBO3pacTaroLel GpyHKIMeH BpeMeHt (WK 1o KpaiiHel mepe
HE MOIHUMAThCS BbIIIE HAYAJIbHOTO 3HAUYEHUS 1IEHBI BBIX0/1A),

- 00BeM OTKpbIBa€MOIl MO3UIMU JOJDKEH COOTBETCTBOBATH NPEIEIbHONH CyMMe MOTEph U
HayalbHOM LIeHe BbIX0/1a (C yUeTOM KOMUCCHI U MPOCKaIb3bIBAHUN B /IBa KOHIIA).

[Ipu TakoMm moaxone 3amaya ONpeneieHUs] MOMEHTA OTKPBITHS M 3aKPBITUS MO3UIIUU
UCOJOTHYECKH MPOCTa - C MUHUMAaJIbHO BO3MOYKHOM 3aI€PKKON MACHTU(UIIMPOBATH HAYAII0
U OKOH4yaHue TpeHaa. OgHako 3Ta 3a/7aya CI0KHA MPAKTUYECKU, TaK KAK BO3HHUKAIOIIHME Ha
pPBIHKE TEHICHIIMM 3alllyMJICHBI, BCJIEACTBHUE YEro HA4yalo M OKOHYAHHE WJICATbHOTO U
pEabHOTO TPEHIOB CABUHYTHI BO BpeMeHHU. OJTHUM U3 BapUAHTOB PEIICHUS ATOU MPOOIeMbI
MOKET OBITH TOProBasi CUCTEMa, OCHOBAaHHAsl Ha CTJIAKMBAHUU PAIOB IIeH aKTUBOB. Llenbio
CTIIQXXUBaHU SBISETCS (QUIBTPAIUS ITYMOBBIX KOJIEOAHUMN C 1IE€TBIO BBISBICHUS YCTONYUBBIX
TEHACHIUN JBWKeHUs. [IpenmonoxuM, YTO BBIABISAEMbIE C MOMOUIBIO CIUIAKUBAHUS
TEHACHIIUU JBUKCHUS LIEHBI SBISIOTCS "AOCTATOYHO TNIaJKUMU'" TMHUSMHU BO BpeMeHu. Torna
B UJCAIBbHON CKONB3SIICH cpeaHeil (moving average wian MA) MakCUMalbHO BO3MOXKHOE
Crila)kKMBaHUE ILIYMOBBIX KOJI€OAaHUM [OJDKHO COYETAaThCs C MHHMMAIBHBIM HCKa)KEHUEM
caMMX TEHJICHIMH. Ecin ke nepeiTu OT UACAIbHBIX K peaabHbIM MA, TO MpH CriIa)KUBAHUHU
HEOOXOAMMO JTOOWTHCS Pa3yMHOTO KOMIIPOMHCA MEXAy Mepoil riaakoctd MA u Mepoit
Ooym3ocTH 3Toi MA K HCXOIHOMY IIEHOBOMY psiny. Pasymeercs "mocraTounas 0JM30CTh" U
pHy 3TOM " TOCTaTOYHAS TJIAJKOCTh'" MOTYT OBITh Pa3HBIMH B 3aBUCUMOCTH OT aMIUTATYAbI 1
MPOAOKUTEIHHOCTHU BBISIBISIEMBIX TPEHIOB.

Mo Toro, Kak meperuTH K COOCTBEHHO UCIIOIb3YEMOMY MHOM aJITOPUTMY CIITaKUBAHUS
BPEMEHHBIX PSJOB U BapuaHTaM IIOCTPOCHHS Ha €ro OCHOBE TOPTOBBIX CHUCTEM, JUIS
COXPAHEHUS JIOTUYECKOW CTPOMHOCTH H3JIOKEHHUS HEOOXOIHMMO TMpEeIBApUTEIBHO KpPaTKO
paccMOTpeTb OJHY M3 BCEM XOPOUIO H3BECTHBIX CKOJB3SILUX CpeaHux. BepHemcs kK
YHOOMSIHYTBIM BBIII€ MEpe TIIaJIKOCTH CKOJB3SIEH cpeaHed M Mepe OIM30CTH CKOJb3sIen
CpPEeIHEH K MCXOHOMY IIEHOBOMY psiny. BBenem o0o3HaueHUS:



- {x,} - pan uens! (uau gorapudma LEeHbl) aKTUBA,
- {y,}- cxonb3smas cpeaHss paaa {x,} .

B kauectBe Mepbl Oimm3ocTu psnoB {x,} U {y,} B MOMEHT BPEMEHHU ! BbIOEpEM
dynximio (y, —x,)°, a B KauecTBe Mepbl TIIAAKOCTH paja {y,} pyukuuto (v, —y,,)” . Ecin
B3STh B3BEUICHHYIO CyMMY 3TUX (DYHKIIUH, TO €CTh
AS, =w-(y,—x) +(1=w) (¥, ~ .’

TO Il pacueTa TEKylled BeJMYMHBI Y,, KOTOpas MHUHUMH3MpYeT (yHKmuio AS,, Hamo

PELINTD CEeNYIOLIEEe YPABHEHHE:

ITocne HeCTIOXKHBIX MPeoOpa3oBaHU MOIYYHUM, 4TO y, =, , +w-(x, —y, ). D10 hopmyna
JUI BBIYMCIICHHS BCEM XOPOLIO HM3BECTHOM SKCIOHEHIMAIBHOM CKOJB3SIIEH CpeiHel ¢
(bakTOpoM criaxkuBanus w (KOTopyto Oyaem o6o3Hauath kak EMAM™).

OnHMM W3 Ba)XHEHIIMX TOKa3aTeJIed CKOJIBb3AIIECH CpelHE SBISETCS BpeMs €€
3ama3/bIBaHMs] OTHOCUTEIBHO UCXOJHOI0 cUrHana. /1y BeluucieHus 3anasiplBanus Gopmyity
CKOJIB3AIIEH CpeHel HyXHO 3alucaTbh B SIBHOM BHJIE, TO €CTh BBIPa3UTh €€ TOJIbKO 4epes
3HaueHus psja {x,} . st aToro nojacraBum B hopmyIry
Vi =Via +W'(xt _yt—l)

Ha 1-M mrare Yia :yt—2+w'(xt—l_yt—2)=
Ha2-mmare y,, =y, ,+w-(x,_, -y, ;), AT.0L

B utore nomy4um, 4to
n
Vi = WZ(I_W) "X
n

TpalMLIMOHHO CKOJB3SINYI0 CPEAHIOI CTAaBAT B COOTBETCTBUE C IIOCIEIHEH TOYKOMU
MHTEpBaja pacyera, TO €CTb ¢ MOMEHTOM BPEMEHHM !, XOTs 3TO HEKOPpPeKTHO. Ee 3HaueHue
HYKHO CTaBUTbh B COOTBETCTBHE C MOMEHTOM BPEMEHH, OIIPEEIIieMOM 1O (opMyJIe

t=w-> (1=-w)"-(t—n)

PaCKprB CyMMy HOquI/IM HpI/I JOO0CTATOYHO 6OHI)IHHX t
_ 1 _ 1 _ t+1 1 _
- ew 0-w (1w

w w w

Takum 06pa3om BpeMs 3anasabiBanus EMA™' oTHOCHTENbHO HCXOHOTO CHTHAJA PABHO

1-w
Tema =

Co0TBeTCTBEHHO (haKTOp CTIIaKUBAHMS BBIPAXKAETCS Yepe3 BpeMsl 3ara3/IbIBaHus KakK
1

W=——
Ty +1



U3 dopmynbl mis pacueTa EMA,[W] clenyer, 4yTo ee l-1 mpou3BOAHAs MEHSET CBOU

3HAK MpU NEPECEYCHUN JIMHUEH LIEHbl JUHUU CKOJb3SILEH cpelHell (mepBasi MpOu3BOAHAs
oOpamjaercss B Hyldb IpU X, =), ,). KoHedHO ecnu rpaduku LEH NpPEICTaBICHBI B
JUCKpeTHOM BHzE (0Oapbl), TO KOpPpEKTHEE BMECTO TE€PMHMHA '"MPOM3BOJAHAS" YyNOTPEOIATH
TEpMUH "pa3zHOCTB", HO 371€Ch U jaajee OyneT TOBOPUTHCS O MPOU3BOAHBIX, TOMHS 00 3TOM
YCIIOBHOCTH.

VYkazanHoe cBoiictBo EMA sBnsercs JOrM4ecKuM OOOCHOBaHMEM TOPIOBBIX
QITOPUTMOB, B KOTOPBIX CHTHAJAMH K MOKYIIKaM/IIPOAaXKaM SIBJISIOTCS MOMEHTHI
nepeceyeHnil 1eHsl U cpenHed. OmHaKko, U3 3TOro K€ CBOMCTBA CIEAYET, UYTO AMILIUTYJa
EMA Bcerjga MeHbllle, 4eM aMIUIUTyAa LeHbl. TO ecTh JIOKaJbHbI MaKCUMYyM LI€HBI BCEraa
paHbIlIe 10 BPEMEHU U BBIIIE COOTBETCTBYIOLIEr0 MakcumMyMa EMA, a noKaJIbHbIII MUHUMYM
LEHbl Bcerga paHblle WM Hwke MuUHMMymMa EMA. B cBs3u ¢ 3TUM BO3HUKIA HIES
MOIU(PHUIMPOBATE anroput™M pacuera EMA takum o0pa3om, 4TOOBI MPU OAHOM U TOM Ke

BPCMCHMU 3alla3ibIBaHUs, YBCIIMUYUTh aMIUIUTYAYy U I'NTAAKOCTb CKOHLBHH_Ieﬁ CpCZ[HGfI.

Wtak, mnepexoguM K HCHOJb3yeMOMY MHOH B TOpProBOW CHCTEME alrOPUTMY

CTJIa)KMBaHMsI BpEMEHHBIX ps10B. CoxpaHseM B KadecTBE Mepbl OIM30CTH psIoB {X,} U {y,}
B MOMEHT BpeMeHM ¢ (yHKIMIO (y, —X,)°. A BOT B KauecTBe Mepbl [JIAJKOCTH psjga {y,}
BeIOEpEeM KoMOuHatmioo Gyrkimii (v, —y, ) u (y,=2-y,, +¥,,), TO ecTh KOMOMHAIHUIO
1-i1 u 2-i nmpou3BoaHON psina {y,}. Torna B3BelIeHHas CyMMa BCEX ATUX (PYHKLUHU NMPUMET
BUJ

AS, =w-(y, _x;)z +w - (y, _yt—l)z +w, (v, =2y, +yz—2)2

wt+w, +w, =1

Pemennem ypaBHeHus

oymer y, =y, +w-(x, =y )+ W, (Y = ¥.2).
HazoBem 31y (pyHKIMIO MOIM(UIIMPOBAHHOW SKCIOHEHIMATBHON CKOJB3AIIEH CpeaHed H
Oynem ob6osHauath ee kak MEMA™"'. 3amerum, uto EMA™ snsercs 4acTHBIM clyuaem

dynxiun MEMA™™', 1o ectb EMA™ pasna MEMA™" ¢ xospdummentom w, =0. B

[w,wy]

) crana

otnuunu ot EMA™, nns toro, utoGbl mepsas npousBopHas GyHkuuu MEMA

paBHOH HYIIIO0, HEOOXOIUMO, YTOOBI
w
_ 2
X =Via— '(yt—l_yz—z)
w

To ectb MEMA™" o6nanaer Gonbiueii unepimeii no cpasnenuio ¢ EMA™ | u "manbie"

[EPECEYCHHU JMHMEW LEeHbl X, JUHUM ),, HE MEHSIOT 3HAK IIE€PBOM IPOM3BOIHOMN

t

CKOJIB3SILIEN CPEIHEM.



Jlis BBIUMCIIEHHS BpeMeHH 3amasapiBanus MEMA™™! oTHOCHTENBbHO HEeHbl Heo6XO0auMO
3aIMCcaTh €€ B ABHOM BHjE. [ 3TOro noacraBum B GopMyIty

Vo=V +w-(x, =y ) +w, (Vo —ys)

Ha l_M Inare yt—l = yt—2 +w- (xt—l _yt—2)+w2 ’ (yt—Z _yt—3) b

Ha 2-M 1are Via =Vt W'(xz—z _yl—3)+ W, '(yt—S _yt—4) > A T.I.

B urore nomyuum, 4To

Vi :W'zqn “Xin

rac
k

,=0=w+w,)"

f n-k)! - W,

n=2k)k! { 1-=w+w,)’
[Mocnenusisi cymma siBisieTcst TaOMMYHOW M €€ 3HAYCHHE MOXKHO B3STh M3 CIIPABOYHHKA IO
psAgaM W YacTUYHBIM cymMMmaM. [IpoBenst HeCIOXKHBIE MpeoOpa3oBaHUs, MPHUXOIUM K
cienytromei popmye:

+1_bn+1
P
rae
:(1—w+w2)+\/(1—w+w2)2—4w2
2
b (1—w+w2)—\/(1—w+w2)2 —4w,
2
Hrax

n+l bn+l

w n n
t:W'an"xt—n:W.Z—.xt—n: ' a'za .xt—n_b'zb .xt—n
~ a—-b a—b ~

n

Ortcrona cnemyer, 4To

b

W [— EMA™ -2

a-b

Y=

-EMA““)

W 2

ITomyuyunocs, 4to MEMA SABJISICTCSI KOMOMHAITMEH JBYX AKCIIOHEHIIUATBHBIX
CKOJIB3AILUX CPEHUX, B3ATHIX C COOTBETCTBYIOIUMH Becamu. [1oaTomy BpeMs 3ama3abIBaHUs

MEMA,[W’WZ] OTHOCUTENILHO IEHbI MOKHO HAaWTH M3 BpeMeH 3ama3iblBaHus ABYX EMA,

B3STBIX C TEMH ke caMbIMHU Becamu. Ilocne IIPOBCACHUA H606XO,[[I/IMBIX BBIUMCIICHUN B UTOTE

MoJTyYaeTcs, 4To BpeMs 3anasapiBanus MEMA™ ") oTHOCHTEIBHO HCXOIHOTO CUTHAJIA PABHO

I-w-w,

TmEMA =
w

Koneuno pabortaTh cO CKONB3fIIEH CpeaHEW, MMeEMlell 2 mapamerpa, HE Bcerja

y100HO, B YACTHOCTH - BpeMsl 3ama3ibIBaHMsI HE ONpeIeisieT 0HO3HAYHO 00a KoduireHTa

w u w,. OmIHaKO 3TO KOMIIEHCUPYETCsS HOTEHIHAIbHO 0O0Jee TOYHOW ammnpoKCHUMaIuen

HCXOOHOTO psiga LICH. B MMPUHOUIIC OT OAHOro M3 IapaMETpOB MOKHO I/1363_BI/ITI)C$I, 3aJ1aB



Harmpumep w, Kak QyHKuuio w. B 3ToM cilydae Hajo yyuThIBaTh, YTO w+w, +w, =1, To

ecTb W, <1—w.

[Iponmmtoctpupyem paznuuue Mexay EMA u MEMA nHa npumepe. B kaudectBe

CIJIAXHMBAEMOTO psifa {X,} BO3bMEM HATypaJlbHbIM JorapupM pyOIEeBBIX LEH 3aKPHITUSL

akuuit PAO EDC na unrepBane ¢ uroHs 1997r. mo mapt 2007r. (HegensHbie Gapbl). [1o ocu
abcuucc Oymer yka3zaH MOPSAKOBBIM HoMmep Oapa. Bpems 3amazapiBaHust CIriIa)KEHHOTO
CHUTHaJIa OTHOCHUTEJIBHO UCXOJHOTO BbiOepeM paBHbIM 4 Gapam. Huxe npuBeneHsl 4 pucyHka,
WILTIOCTpUpytoue pasinnuus mexay EMA u MEMA.

Ha pucynke 1 u3obpakeH UCXOAHBINA psn M criaxeHHble tuHUd EMA u MEMA.
OueBuHO, YTO MPH BBIOPAHHBIX 3HaUeHUAX W U w,, MEMA umeer G0nblIyI0 aMILIUTY Ty,

1o cpaBHeHHI0 ¢ EMA, nipy 0JTHOM UM TOM K€ BPEMEHH 3ara3/ibIBaHusl.

Ha pucyHke 2 criaxeHHbIE€ JUHUM CIABUHYTHI B IPOILJIOE HA BPEMs 3ama3/bIBaHuUs, TO
ectb (paktmuecku EMA u MEMA mnoxkaspiBatoT "WeasibHBIN" TPOTHO3 ICHBI (ITPOTHO3 C
y4eTOM OYAyIIHX LIEH).

Pucynku 3 u 4, Ha KOTOPBIX U300pakeHbI 1-51 U 2-51 MPOU3BOAHAS CIVIAXKEHHBIX JINHUM,
MOKa3bIBAIOT CYIIECTBEHHO MEHBIIYI0 BOJATUIBHOCTH Mpou3BogHbIX MEMA, TO ecTh ee
OOJIBIITYIO TJIAIKOCTh, TIO cpaBHeHUIO ¢ EMA.
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Puc.1. Hcxoonwuii pao u cenasicennvle nunuu EMA u MEMA.
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Puc.3. Ilepsas npouzsoonas EMA u MEMA.




0.15

EMA: Y (8)-27Y (t-1)+Y (t-2)

0.10 - — MEMA: Y(1)-2*Y (t-1)+Y (-2)

0.05 -

-0.05 -

-0.10 -

-0.15

Puc.4. Bmopas npouzeoonas EMA u MEMA.

PaccMoTpuM BapraHThl MOCTPOEHUS! TOPTOBBIX aJITOPUTMOB Ha ocHoBe MEMA.

1 eapuanm

OTKpbITHE/3aKPBITHE TTO3UIMN TPH U3MEHEHUH 3HaKa |-i MPOM3BOAHON Crila)kKeHHOW JIMHHH.
HamomanM, 4TO 1IeHa, MEHSIOIIAs Ha TeKyIieM Oape 3Hak 1-ii mpousBoaHoit MEMA, Moxer
OBITH HalifieHa 1o popMyIie

w.
X, =V _72'(.)/1—1 _yz—z)

JlaHHBII BapUaHT O4YEBUJICH U HE TpeOyeT OoJiee NeTaTbHOr0 paCCMOTPEHUS.

2 eapuanm
PaccmoTpuM ommOKM annpoKkcUMaluy LHEHOBOIO psja e, =X, —y,, [Ie y, = MEMA[W’WZ](xt )

CFJ'IaI[I/IM MOAYJIb 3THUX OIINOOK TEM IKe aJIropuTMOM M € TEMHU IKC IIapaMETpaMu

CIIIa)KUBAHUs, TO €CTh HaiineM E, =MEMA[W’W2](]et|). Jlanee mocTpouM KaHaj, BEPXHsA U

HIDKHSS TPAaHULIA KOTOPOT'O BBIUUCIIAIOTCS KaK

YMax, =y, + E,

YMin, =y, - E,

IMocTpoenHsIi TakuM 00pa3oM KaHall 00J1aJaeT CIAESTYIOIM CBOHCTBOM:

- mocne mpo0os LEHOW CHHM3Y BBEpPX BEpXHEW T'paHUIbBI KaHalla, €ro HIDKHAS TIpaHHIa
SBIISICTCS KaK MMPaBUIIO HeYyObIBatouel (GyHKIMenH BpeMeHu (up-trend),

- mocie mpoOos LIEHOW CBEpXy BHHU3 HIDKHEH TIpaHMIBl KaHala, €ro BEpXHss IpaHHLA

SIBJISIETCSL KaK MPABUJIO HEBO3pacTawmei GyHkiueit Bpemenu (down-trend).
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Puc.5. Kanan na ocnose MEMA u nunus mexywe2o mpenoa.

Ha pucynke 5 uzoOpaxkeH kaHan Ha ocHoBe MEMA u JIMHHM TOBBIIATENBHBIX U
NOHMKATENbHBIX TpeHIoB. Kak mpaBuiio curHanbl 00 OTKPBITHM/3aKPHITUM TMO3ULUH MO
BapMaHTy 2 TOCTYNAIOT pPaHEEe COOTBETCTBYIOIIMX CHUTHAJIOB IO BapuaHry 1, wumm
OJTHOBPEMEHHO ¢ HUMU. OOBbEM OTKpBIBAEMON MO3UIMH 3aBUCUT OT MPEAEIbHOIO PUCKa Ha
CHCIKY, TO €CTb B JAaHHOM cCllydyae OT TEKylled IIMpHHBI KaHana. Hampumep, nnuHHas
no3uuus Ha 74 Oape OTKpbIBaeTcs BOOOIIE TIOBOPsS MEHBUIMM OOBEMOM, Ye€M JJIMHHAs
no3uiys Ha 281 Gape.

OnucanHblil BbIIE TOProBblf anroputM Ha ocHoBe MEMA oOnagaer Bcemu
JOCTOMHCTBAMU M HEAOCTATKAMU JIIOOON TPEHJICIE e CUCTEMBI - OH BIIOJIHE IPUEMIIEMO
paboTaeT Ha TPEHJOBBIX yYacTKax LI€H, HO TepsieT JeHbI'W Ha QuidTax. JlanmpHeiinune ero
MOJIU(pHUKALMKA MOTYT OBbITh CBSI3aHbI C BBEJCHUEM NEPEMEHHBIX (PAKTOPOB criaxkuBaHus. [Ipu
9TOM Ha TPEHJaxX CIVIXKEHHas JIMHUS JOJDKHA CleloBaTh 3a IIEHOM, a IIMpUHA KaHaja,
BbIp@)KEHHAsl B OIIMOKaxX amnmpoKcUManuu, ObITh MMHHManbHOW. Ha ¢uaTax crmaxennas
KpHBasl JOJKHA BBIPOXK/IAThCSl B TOPU3OHTANIBHYIO JIMHHUIO, @ IIUPUHA KaHaJla yBEIUYMBATHCS
JUIS YMEHBIIIEHUS KOJMUYECTBA JIOKHBIX CUTHAJIOB.

O6patumcst BHOBB Kk aHanmorun ¢ EMA. PekyppenTtHas ¢hopmyia aJis €e BBIYMCICHHS

IIpU NEPEMEHHOM (aKTOpe CIVIaXUBAHUSA NMPUHUMAET BUI y, =V, +W, - (X, =y, ), TOe W,
npuHUMaeT 3HaueHus oT 0 Ha ¢uIdTe O HEKOTOPOro w, . Ha TPEHHAE, HPUYEM W, TeM

OoJtblrie, 4eM 0oJiee SIBHO TEKYIIYIO0 THHAMUKY MOYKHO TPAKTOBaTh Kak "TpeHa".
B cnyyae )xe MEMA ¢ mepemeHHbIMH (aKTOpaMHu CIJIQKUBAaHHs PEKyppeHTHas

dopmyna 3anmumercs Kak y, =y, +w, -(x, =y, )+ Wy, (¥, —Y,,),rae

10



wt % wmax
Wy ™ W2)max

Ha TpeHze

w, =0
Wy, =0

Ha pucynke 6 npuBeeH npumep moJ00HOTO poja CrITaKESHHOW JTMHHH.

Ha (ruere

and]
350

3.0 + - | ——MEMA: Y(t) - c nepeMeHHbIMM (hakTOpamm CriaxusaHns

35 f——X(t)

4.0

11

Puc.6. MEMA ¢ nepemenHnvimu (haxmopamu Ceradcusanusi.



