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d.

V po6omi nponortyembcs ilemoA npozvosqnarrwn sflaKit
npupocmi| qacoat$ psAis, n cuil 6asyembcn Ha Jacmocyqav-
,ti s Kowmexci tcoxdiuoaawux noileaeil ceJretcmuaHozo mung,
crcJtaAo\u.Mu Itcux e htauramopu nilunvux cepeilHir, ma none-
pednaoi tcilacmeputa4ii racoaux psAis Ja rtemoAoJn K-nafr-
6nutrc4ux cgciAir

IOrnqoai cilooa: qacosuil paA, npoaHmynaHfln, snatc npu-
pocmn, Kracmepu7a4it, xemod Hail6iluttcqwx cgciAis, Korr6i-
Hoa atra rtoa enb nlrozflosa satrils, Murflra cepeavn

B pa6ome npeAnazaemca ilemoA nlrozvosuposawua sHa-
Kos npupocmos ape,ilert rbts lrsaos, Komopbtil dasupyemca
fla nlruilevetruu I tcorrnJterce KoJa6uHuposaHflbtN iloAenefr
ceJteKmuSHozo mana, cocmaaraKn4urlu Komopblx fl8JlgK)m-
ca uvAunamolrbt crconbsar4ur cpeaHux, u npeAsapumenbHoil
,cJracmepusa4uu speiletorux pnaoE no ilemoau K-6nutcafi-
utux coceaeil

Knrctteeote cnoaa: speileruofi pal, npozaosupoaavue, sHar
npupocmar rcilacmepusaqua, ilemoa 6nugcafruux coceaefr,
xoMduHuposattHaa iloAeilb npozttosuposavus, crconb3flu1afl
cpeAnan

METOI
NPOTHO3YBAHHf

3HAKIB
NPTPOCTIB

qAcoBl4X PrflrB
O. lO. Sep3neB

Acnipanr
Ka$egpa xi6epnernrn i nprraa4noi

MATCMATHKH
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Yrpaina, 88000
E-mail: berzlev@gmail.com

l. Bcryn

BiAorrao, u{o 6inrIricrr vacooux pa4iB,,{Jrr rKr,rx Br4Hr,r-
Ka€ 3aAaqa nporHo3yBaHHt, 3oKpeMa p.a4in eroxonrivnoi
nprrpoAr,r, rK npaBnrro, xapaKTeplr3yroTbct HecTauloHap-
iricrlo i necrifixicrrc niAxocno ix cepe4nr'oro piaua. Ilepe-
s axtra 6irlurictl rrtacu.tttl4x crarl,Icr I,trInux ruoae;ret ra
niArt-rsiaHr.rx uero,{ in (excnouert qianrn i , ,r iui f t  ni  perpe -
cif tui,  anroperpeciftui rrany ARIMA [1-4]) ne npusna.reui
AJrs rrporHo3yBaHHr Hecrarl ionapnnx qacoBI4x p.n4in, a r i ,
l^xi r,ns, rlboro rplr3Haueni (ARIMAX, ne;riuifiHi perpe-
cifi ni rorqo) xapaKTepr,r3ytorbct cKJIaAHicrro oqinlonanna
rr r,rcrreHHr.rx napanrerpin ra igeHru Siraqii Qynrcrlioua,rr-
Hlrx 3aJrer(Hocrerl. 3 orJrsry na qe, orpiu ea4avi nporuo-
3yBaHHr naafi  6yrnix saavenr pagin, 3acrocoByrorlc.s isui
cneqrlQiuxi saAa.ri, cepeA tKI4x: i4errruQixa4ig tuovenris
r'roK?Jrbril,rX e Kcrpevyrrais [5], uporiroayBaHHs 3HaKiB npI,I-
pocrin paAin. Ocrann.s po3r,ntAa€rbcs s AaIr i f t  po60ri.

Ha $iuanconoMy i BarrcTIIoMy pI,IHKax tlacro BLTHHKa€
3aAarra nepe46a.reunr KoporKorlacnoi Aunaltircu tlaco-

Boro prAy 6ea pospaxyury 6esnocepeAnbo nporHosl lnx
3naqeHb. To6ro ynpauiuu.a npoqecoM nporno3yBaHH.*

B AaHoMy Br4[aAKy rrepe/I6arrae nu6ip a6o no6yAoBy raKoi
uoAeni, nra 6 poapaxoByBaJra rrporHo3 3HaKy rrpfipocry
3HaqeHHr qacoBoro prAy Ha oAHy roqKy BlrepeA s Heo6-
xiAnorc MaKc?rMatrbnop ro.rHicrro. MoAeli TaKoto rl-{[y
sassu\aft 3acrocoByror bc fl E Jrll BI,I3HaqeH Ht Hanpt MKy
pyxy uinu Barrornlrx nap i uoxyrr BHKopl,IcroByBaruct
ArIt BI,raIIarIeHH.rI eKcrpeMarbHI,rx rorloK a6o ro.ror po3Bo-
pory plrHKy, ro6ro tarux ro.rrlr. uxi BKa3yruTb Ha rroaaJrb-
ruraft uarpxuoK pyxy uiHI4. Ha rtpaxruqi 4.nx nigrraqeHnx
ro.rnocri  f lporHo3yBann.s aHaxis npupocrin 3acrocoBy-
lorr cnequQiuni ruoAe.ni ra MeroAtt.

fft.rrann.r pospo6rr,l uoAe.qefi ra lreroAis rrporrro3y-
aauHn sHaris npupocrin srcnirreHi o po6ori [6],  aor<pe-
va n xif i  nporoHy€rbcr MoAeJrb nporHo3yBauns auaxin
npr,rpocri n prain a necra6i.nruurr.r xapa(TepoM KorII4BaHb.
A.rre na croro4niurrrifi AeHb He poepo6.neHo yHinepca,nluoi
MeroAr.rrr4 aupirrenHa uiei aaAa.{i, gra 6 nogHicrro 3aAo-
Bo"TbH.qra qi.ni npornosficra, aHa,'IrrI4Ka a6o innecropa n
qacruni ea6eane.renng ueo6xtAnoi ro.rrocri  npornoain
rre3arcxHo BIA crpyKTypla .raconux pa4ir.

{na nupitreuurr Aaxoi sa4aui aaropoM trporroHy€rbcrr
veroA, gxnfi  6asyersca Ha BI.rKopIrcraHHi a KoMnJ'IeKcr

O l:i. !|:l Sr:!:'::,.!{:r:i. 5ll-.ll-:lil:
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xov6inosanIax voAe.rrefi [porHo3yBaHua ra nonepeauloi
K..racrepr,r3arlii .racornx p.a4in. Tarox aBropoM aanpo[o-
nosaHi 4err i  xprrepi i  oI l ixr<lr qrcocri  nporHo3yBaHHs nns
:anoi aaAa'{ i .

Arryaarnicrr uux roc.rriaxeHb Ma€ .aK npaKTI,IqHe,
rax i reoperlrlqne BHarIeHHl. rILfl pospo6rra MareMarI,ItI-
noro iucrpynreHTapiru, ruo Moxe 6yrr.r nr.rropucrauufi s
IIOJIA JIbIIIUX,IIOCJII,II)KEHH.'X.

2. Ili.ur i gaAaqi aoc.riArreun

Il inm; Aocri4xeuH.q e posp<l6ra Meroay [porHo-
3yBaHHr sHaxin npr.rpocrin qacoBlrx pr4rn, arcufi  6a-
3y€Tbcs Ha Br,rKopr,rcraxni n rorunrexci nonepe4nroi
Krracrepn3arl i i  pa.qin 3a MeroAoM K-Hafi6Jrraxqtrx cy-
ciais ra rov6inosan[x l.ro.uelefi, cKJraAoBr.rMr,r sKlrx €
MareMarrirrHi incrpylaenrr rexni.rnoro auaniay Atla
uporno3yBaHu.s Aunanairu, a caMe ix4uxaropu nrun-
uux cepe4nix.

3. Ilocraxonra gaAa.ri uporuosysaHnn s[arin npupocrin

Crciu.reuy nocaiAonnicrl nuruiprunaur,, tKi Sircyrurr-
c. f l  B Ar.rcKpe?ni  uoruenrn.{acy t ieS, i= l ,n,  S -  4ea-
Ka Ar,rcKperHa MHoxlrra, 6y4err,ro Ha3r{Barr4 Ar,rcKperHI4M
qacoBr,rM pa4ou {2, } i=, = {z'2r,. . . ,2,\  = lz(t  r),2(t r), . . . ,2(t ")\ ,t1 - no.{arKonufi rraoruenr.racy.

Posrr.ff Her\ro $opuanrny [ocranoBKy 3aAatli nporHo-
3yBaHH.s 3HaKiB upupocrin rracoBoro paay. Ha ocHosi
pr4y {zi}i:1 no6y4yerrao pr.g, tr<uir crrraAa€rbct 3 reprrl4x
plsHI,r I Ib {Az'} i l , ,  [e Mi=2i-z i - t ,  i=2,n.  f loenaqul fo
vepea {1,} i2 snaronrft  ptA, Ae 1'=sgn(Azt)" f lpornoe
3HaKy rrprpocty, lrcuit po3paxoByerbc.s n ro.rui n Ha t
TorroK Brrepe4 rroanarrlrMo rrepe3,(, (n) .  @ynrqionanrny
sa,rer*nicrl ,  na ocnoni arcoi nporno3yerbcr KoporKo-
crpoKoBa Aunauixa qacoBoro psAy, B 4anifi po6orr snax
npupocry qacoBoro prAy Ha o{Hy rorrKy BrepeA ( t= I  ) ,
Ha3BeMo MoaeJ'rJrro [porHo3yBaHn.s snaxin nprapocrtn i
no3Harrr,rMo vepes F " Oopuanr,no ii uoxna 3anl.Icaru TaK:

1"*, = 1,(n) = F(zo_,,*1,2,,_,,*2,.. . ,2o) .
9nuo icnye Aocrarnbo icropu.rnux AaHr4x crrocre-

pexeHb r{acoBoro prAy, ro nepe4 peaniaaqieru npornosy
Aorli;rruo oqiHuru aricrr uo4erefi nporHoayBaHH.f, Ha Aa-
rroMy qacoBoMy prAi. Ouiuxr.r Mox(yrb 6yru nuropucrani

Arr yroirHeHn.g uoAe.neft a6o LJrs no6yAoB[ gonipvl.rx
inrepnanir npornoain. [.na no6y.4onu rprarepiin ouinxu
,rrocri npoFlro3yBaHlr.rr, poapaxyeMo fiporno3r,r 3naxin
npupocrin l,ilfl, pfr,Ly Z' = lzr\i=o_,n*, AoBXLT Hr4 m rra ocHosi
paay {2,}i]l^-q+1 AOBXI,IHT4 Q i

1, (n -  m) = F(zn-nr1.r  rzn-ur-qr2, . . . ,2n-u,  ) '

1,  (n -  m + 1) = F(zn-n 
-*2,  

zn-,-o+3,, , . ,2n-n+1 ) '

^
I r (n-1) = F(z r-qtzn-4a1t. . .  tz11-1) '  m+q < n '

a" i,1i; - nporHo3 3HaKy rpupocry, nxuir pearisyerncx n
MoMeHr t ,  (u ro.rui  i  )  ua 1 rorrKy BlepeA, i=1-m,11-1.
floc.niAosuicrb rarrrx rpornosir perpocneKrlrBHoro prAy
ro3narrr4Mo irepe3 X = {X, (i)}i'=,I_", .

flna no6yaonr.r rplrrepiir ouiuxu sxocri nporHo3y-
aanx.s neo6xi4Ho Bt43Haqurv, .qxi 3 orpuMatlrx [porHo3-
Hr,rx 3naqenb noc;riAonnocri X , caia BpaxyBarll r qi;lro-

nift $yuxuii rpr.rrepilo. fliauocniAosnicrr nocai4onHocri

X , .gra Br,rKoplicroByerbcfl. AIr9. ouiuxlr roqHocrt npo-

rHo3yBaHEt na3BeMo ouinnna.nrnoro i nogna.rfir.ro tlepe3

* ={ i , ( t , l } ; ,={ in,} i , ,  k,e{n-m,n-1f .v<m,.m<n'  v
- KrJrbr(rcrb ereMeHrlB nocniAosuocri X . flocaiAosH ictr

X uoxe 6yrra no6y4oBana 3 Hafi6irbur 3HaqI,IMItx npo-

rHosig ea nonoMororu eKcleprHoro ouiurunanug.
Moxna Br,r3Harrlrrlr rari rplrrepii oqinrcr.r arocri npo-

rHooy AJJI oa4aui nponrr- l3yBaHHt 3HaKiB npupocrin:

-  t t  =t 'Q"* \= 1i  r '  i ,  s isn(^z" ) ,
v i  ^  ' ) '

Ae M*,. =zr,-zk,_, - nporrosHi npfipocrr,r.
v

Tyr i4ani  k,e[n-rn,n-1] ,  v<m, D(n,  ) ,con =1;
F1

-t,  =t,(2,,* )=1)ru,r,u, ,'  va

ae h e [0,1) - nopif, rKl4fi Ao3Bort€ BpaxyBarll rporHo3 Hy-
JrboBoro flpupocry. Ha upaxruqi peroMeHAyerbcn o6upa"ru
h e [0.2,0.5] ;

^ 
- ocrirnxu ua nparrraqi BunaAoK, KoJrr{ oAxosacEo

In, =0 i  Mu,=0 Brf i I tKa€ piAKo, ro 12 voxna 3aMinl lr l t
oqinxoro, xrl ruropucronye Qynxuilo Xenicafi ,ua:

ts =t3(2,,9 )=l ioru Hnl iu a"u I  ,  (1)

Hexart norpi6no oqinuru rKicrb L ruoAe;refi nporHo-
3yBaHHs runy F , flKi 6yrv nporecroparli rra perpocner-
rr4BHoMy pa4i. floena.rfiMo rrepeo Xp - oqinxrna.nruulTt
pag, srufi, 6yn orpulranufi sa p -ro MoAeJrJrro npu npo-

rnosynauxi perpocneKrlrBuoro prAy {zi}i:,,_n*1 na 1 rpor
BrrepeA. ToAi ourr.ruaJrbHoro 6yAe naaxarncs. Ta MoAe,rb,

rrifi niguoni4a€ MaKcr,rMaJrbHe BHarreHHr HaBeAeHItx KpH-
. /  ^ ' \  . /  ^ ' \repi i r  l r [Z ' .Xu ]-r  max a6o l- l t lZ ' .Xo f  -+ min ,  j= 1,3 .

P=1,L.

4. Oqronua qacrrrHa Aoc;ri,qxenns

If o cmauo erca sadar.ti. Hexair 3aAaHa MHox una uoI.eteit
nporHo3yBaHna f , , f r , . . . , f , - ,  Ha ocHosi .gKrzx sro. l r l i  n pr71y

{2,} j l ,  uoxyrr 6gu poepaxosaui ouirrxu 3HaKiB npupo-
crin 1l ' (n), P = 1,L . Ha ocnoni MHo)cI{HI ' t  ganux uo4e.nei
raperpocnexrr,rBnoro prAy {ziii:,,_n,+, n rouui n po3paxy-

I 
t, ,i-, 

-,, 
> o)'(i,, = o a Azr, = o)

Fr,, = j 0, 1u Azu, < 0

[n,<ir ,  
=o I  Azn +o)v( i1,  *o n &r,  =o),

fo,x<o
Hn(x)= jh,x=0, xelR

l1,x>0

(2)
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Barr,r Haft6irbrr rorrHy ilporHo3Hy orliHKy 3HaKy npupocry
Ha oAny roqKy BnepeA.

Pose'aaauua saaaqi. 3anponononaHr.rfi MeroA npo-
rHo3yBaHHr 6aayerlcr Ha nocJriAoBHoMy BnKoHaHHi B3a-
€MorroB'r3aHr.rx aJrroplrrMiB: ar ropuTM KlIacrepusa qi i , ta-

coBoro pr.4y [7-9] ra anropr,rrM pearisaui i  KoM6iHoBaHoi
MoAerri  npornt. l3yBanxr [6,10].

Knacrnepusa4ia 4acosozo paDy na ocuoei uemoly

K - nafi6,rrr.rxqux cyciAiB. Kracrepou Aorxurr,r m qa-

coBoro psAy {zi}; : l  ,  nrui,r  rpeAcraBJlt€t lcn criH.Ie-

Horu rrocJriaoBuicrlo Aiftcnlrx qrIceJI, 6yAenro Ha3I,IBa-

ru niAnoc, ' r iaosr i icr l  {zn,} i ,  s m ereuenr in,  n<n,

kr*, = k.,  +1 AILfl  j  = 1Jn - 1 (nopt4or c'ni4yaannx ele-

ueurin y ni4nocniaoBnocr.sx raKI4ti  xe, sx i  y vaconouy
pa,qi). Kracrepr.r Moxyrb npeAcraBJI.fl ruc.r 6eanocepeg-
Hr,o .f i  K niAnoc.niAosnocri e.nerr,renrir rxignoro t lacoBoto

psAy a6o [rJrrrxoM BBeAeHHt siAcrauefi  uix elerr,renrauu
n cepe4raHi r.nacrepin. B ganouy ueroAi 6yAento poe-
Nr s, Aar ri rr p e A cra B Jr e rlr.a raac r e p i n H a o c H os i 3 Ha KoB I,I x
rroc;r iAonuocrefi .  . f l rruo {X,} i i ,  -  BHaKoBa nocJriAosnicrr
qacoBoro prAy {zi} i :1, roAi euaroni x.nacrepu 6yayu

Marr4 Br.rurqA: Xi. ;  ={?(n,,Ir .1 , . . . , Iq}={?Cn;}i ,  ,  kj- ,  =k; +1,
;-

X,.1 =X,,  s=2,n-m, Ae l i . l  -  Kr lacrep, rUo cKJlaAaerb-

cr 3 n) eJreMeHTlB, s - l r IAeKc rIorIaTKoBOro eJIeMeHTa
ptAy. K.lracrep Xi;T 6yAeruo naonnan'r onopnult, oci

iuuri  r ;racreptr ?(i .r ,  s=2,n-m-1 6yaeruo Ha3nBar[ He-

onopn I{M I,r. O.tenIaAno, ulo rr Irc Jro 3HaKoBI,Ix Heottopnldx
x.nacrepir g m eJleMenris, rqo no6yAonaHi na octogi
prAy 3 n eJreuenr is pirne n-m-1 .

CriA saeHaqzrrl, xlo r:epuin KJlacrep (pattern), arurr,r
[ocJryroBy€Mocg n Aanii po6ori, Bl,rropllcroByerbct B

[7]. Y po6ori [8] nr.rrcopucroByerbc.r repMin vector, rarox
y pisnrax anropin sycrpivarcrlca repuinz set, pieces toqo.

/{lr nusnaveHHr onoptoro KJracrepy BuKopl,rcroBylorbct
rarox repuiur.r ocraunifr npra4arHufi BeKrop (last availa-
Lrle vector), icropix prrAy roxlo.

Ocxi;rrxu KorKeH K,nacrep Moxe 6yrlr npe4cran.nenutr
roqKoro a m - nulripnoMy npocropl, MoxeMo po3paxyBaru
nripr.r 6llrarrcocri a6o uerpuuni niAcrani uix onopnranr ra
aciua neopHuMH Kracrepaun. B grocri  uip 6"nusrrcocri
Moxyrb 6yru nuroprcrani: siacraui Enrcaiaa, Miuroscr-
rcoro, Maxanano6ica, a6o y nuna4ry rrpeAcraBJ'IeHH.n KJIa-
crepin na ocnoni 3HaKOBr{x nocaiAosHocrefi: rr,ripz no4i6-
Hocri Xelruinra, Po4xepca-Tanilrroro rouo. B pesylurari
3acrocyBanHr a Jrropr.rrMy (Jlacrepl,I3a uii aa uetoAoru K
- nair6rux'tux cyci4in, orptMa€Mo K neonopnux KJIa-
crepin, noAi6nux ao orloplloro (ni4cranr rrux ao orropno-
ro Krracrepy rr.riuiuanma). llosrra.u.rl4o ix .repee Xl;T.' € N,
ye[m+1,n-11 ,  R -nHoxuna K xractepin,no4i6uuxao
onopHoro x,racrepy lil"j' .

Peatisa4ia xou6inoeauol nodeni npozHolAsaHHa Ha
ocuoai nauuuux cepeduix. Bpaxonyro.ru cnequ$iry no-
crasreuoi sa4a.ri, 6y4err,ro Qopuynarlr MHoxr4Hy uo.qe.nefi
nporHo3yBaHHr Ha ocHoBi uoAe.nefi, ari 6aayxrrlc.n na
MareMaruqHrrx incrpylrenrax rexniqHoro ana.niay, a carue
TpeHAoBr.rx in4raxaropax n JI fi H H I,Ix cepe4n ix, t Ki npl4gHa-
.reui Ar.s nporEo3yBauxx Aranauiru qacoBoro pngy. I$s
no6y,{onra Mno)rc{Hr,r luoAelefi Moxyrb 6yrr.r o6paHi raxi
iH4Hraropu: ( t  p \

-  r , (n)=5ig, t l  i I r " - , , ,  |  -  npt- , rnos 3HaKy I lpupocry
\P i=t  )

l ra ocnosi npocroi ultusoi cepe4uroi s nepio4oru p > 0 ;

Ha f lJInHHa CepeAHt;

/ f ,  )- x,(n)=si8nl i/f. l t**' | 
- reoverPra'lrHa nJr14HHa cc-

\ I  i=t  )
peAHt;  

I
(p \ ;  p

-  ?( , (n)=signl  f l ( r , ,_,- , )* ' . '  l ' ,  u, ,=) i  -  sBa)rceHa
\ i ' r  )  a

reoM. nJrr4HHa cepeAHr.

Ili.ruru ynpanainnx rrpoqecoM nporHo3yBaHHrr B KoM-
6inoeanr,rx MoAerrrx e BpaxyBanHr n ouinrri fiporno3y
oco6.nlrnux <Kopr,rctl,Ix> xapaKTepl4crur roxnoi npo-
nroslroi ruoae.ni.

Bra4ireuna rItax xapaKrepucrux sAificHrrerbcr B nep-
ffy qepry 3aB,{rKt't MexaHi3MaM cejreK{ii ra ri6prrAr.r3auii
Mo,qeref.

B 4anouy MeroAi o6uexnuoc:r ceJleKTIBHl{M npI4H-
rIr4 troM no6y4onra nporHogy.

Hexai Ha ocnosi,qe.rroi nripr,r 6;rxsrrocri  n rouqt z,

6ynonraonaveno K rc.nacrepi"  Xl" ,T. teN, ye[m+1,n-1]  ,
card(N) = 6 , noAi6nrx onopnoMy Knacrepy d;} " Ocran-

sina e,neuenroM Koxnoro 3 KnacrepiB 1f, |-1 6yayrr
eJreMeHrpr z" .  B arocri  rpurepi lo ce,rrerui i  (sia6opy
fiafi6irbrx rotrHr,rx lro4e.nefi) B Torrxax zy cKopr4cra€Mo-
c.s ouinroro (1), a $ynxuiero Xenicafiaa 3 napaMerpoM
h=0 i  ot l innsa.[rHuruu noc.niAosHocreM]r,  r r i  npel-
craBrirurbc.s KJlacrepaM[ Xf; ' i . 'cN.,{ .nx crpoqenua
B Torr(ax zu 6y!.euo ain6uparu 3 Mrroxl,IHlr rr,roAe,retl
eAr.ruy MoAeJrb, AJrx lrcoi rpurepift  I '  r ,rarclruarrnufi .
f loenaqaruo nporHo3r.r auaris nprapocrin ni4i6pannx
uo4e,'reft  Ha oAHy rorrKy Bnepea, ari  poapaxoBylorbct

B rorrKax zv qepe3 ?(l(y), d = 15 . niapaxy€Mo B Kox-

HoMy 3 r.nacrepir f f i ] . teX rct l l rcicrr,  AoAarHI.Ix npr4-

pocrin, no3HaqilMo i i  vepes y* i  r inrr icrr siA'eraHux
npr.rpocrir -  y- .

To4i nporuoa 3HaKy npupocry Ha oAHy ror{Ky BnepeA,
arcnfi pospaxoBy€rbcr s roq{i zn Moxra B}I3Ha.{LITLI 3a

Qopuynoro:

- x,(n) =,ien[f 
;,0-,.,,,"-,-,),

.  ( .  K+1)
,( ' (n)=stgn19^_ 2 ) ,

qn = f,H,(rl(y)) + Hn(y. - y-),

:1,.'4 r: fii 1 lfl_:]

P

vo=I i  -3Baxe-
i=l

(3)

(4)

Ae Hr, - Qynxuir Xesicaiaa s naparuerpou h (2).
Orxe, aanponononanraft MeroA cKJraAa€Tbc.rI 3 TaKI4x

xpoxin;
1. flepeanpornosHufi aua.ris rracoBoro pa4y, no6ygona

onopnoro K,rracrepy i unoxunra Heonopulrx r.nacrepin.
3naxoaxeunr K neonopur,rx rractepin, noAi6nux At:
ofiopHoro Ha ocHosi nennoi vipr 6.nualrocri aa ueroAov K
- waft6rux'tux cyci4ir.

2. Peanisauis rov6iHonanoi uoAeni nporno3yBaHut
ua ocnosi nrLrHrILIx cepe4Hix, MexaHist\.{ ce.nercrlii n .sxifi
BxKoHy€rbcr Ha ocHosi AerKoro xpurepiru cclexui i ,  ua-
rrpr4rnaA, aa npanu.iront (2).

3. Peaniaaqi.s rporuo3y aa Qopnrynauu (3),( ).
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5. Bncnorxn i.r[cenbni pegynbraru

Onrcana MeroAl,r(a 6yla uporecroBafia i  peaniso-
BaHa B rrporpaMxoMy cepe.4oBl,rqi.  Atts recryBatHq
6yno o6pano prAlr Barrlorurlx rap: EUR-USD, EUR-JPY,
EUR-GBP ea ocraHni 5 porin (uoaenui aani).  Koxeu
prA no 6inlur xix 3000 nur'aipxlnaur. 6y.nu pealiaoaaui
oKpeMo nnranni cepe4xi (npocri,  gsaxeui, reoMerpltq-
ui,  anaxeni reouetpuvni) ra rcorrr6inoBana Mo,ue,r lb Ha
ocnoni Aarax nJII, IHHITx cepeanix e nepio.uov P=5. Kla-
creprasaqir qacoBlrx ps,4iB Bia6yBaJlacb 3a Ir.rero.{ou K

- Hafi6rI, IrK.Inx cyciAiB, s.tKocri rr.r ipu 6auarrocri  6yno
<l6pano sigcraur Esrr iAa (m=2, K=5).Eynr.r  poa-
paxorani cepeAni noxu6ru nporHo3yBaHna (Ha ocuoni
rpzrepiro I t  (1), (2) y r iacorxax) suaxir rprpocrlB
Ha oAHy rorrry B[epeA na Ai.nsnxax ptAy r 500 roqor
sriAno 3 sanpononoBaHliM MeroAoM h=0 (3), (4\.  Ann
BKa3arrux rracoBrrx pa4is ouncana MeroAI,IKa,qo3BoJIrJIa
B cepeAuboMy ui4rurquru roquicr l  nporHO3yBaHHt
sHaxis npupocrin niAnocHo Haicuoro aJlropl,rrMy Ha
7%", nilnocno aJIropI,IrMy Jlyrauu.rna ua 3%, riAnocno
cepeAHboro nora3Hura no nJIHHHI,IM cepe4nirr 'r  na l7o.
Hanprax"na4, AJIa paAy EUR-USD roqnicrr 3arlponoHo-

Bauoro MeroAy cKJraAa€ 53,07%, n rof i  ' rac sK ro'IHicrb
naisHoro aJrropr,rrMy, B .uKoMy sacrocoBy€Tbcs r inoresa
rrpo re, Ir Io 3HaK rplrpocry r nonepe4nift  rovqi s6epe-
xerbc.s i r uacrynnift, crcrra/Ia€ 45,65%.

Hagroea Ho6usHa. A.nvr niAnIauIeHH.tI rorlHocri rtpo-
rnogyBauu.f l  gnaKin r lpl lpocriB tIacoBLIx px4in eaupo-
rrouoBaHo Mero,{,r tKufi  6a3yerbcfl  Ha xorra6inonanir?
MoAeJrr, s ocHosi .sxoi rexarr n.nr,rnHi cePeAHr. 3 no-
nepeAHbolo Knacreprroal l ieuracosoro p.aAy 3a MeroaoM
K - nafi6;lraxurax cyci,qin.

I lpaxmuuua ,4iHHicmb po6oru B roMy, ulo 3anpono-
HOBaHa MeTOAI4Ka MOnCe BI, IKOpIICTOByBaTIICI s sxocr i

cx.naaonoi inQopuaqif iuux nPoruogHlrx ctrcreM, 3tr-
KpeMa raKr,rx, sKi BLIKopI-{CTOByIOTbC.fi Ha BaJIIOTHOMy
pr.rHKy A.ns niAnuIueHHt rot{Hocri npornoaynaHH.t 3Ha-
ria npnpocris qaconl,rx pa.4in na o,[Hy rot lKy Brlepe,(.
f lponeAenuft nopinu.nlrnr.t f t  auaris pesynlrarin npo-
rH03yBaHfl. ' I  3anponoHoBaHoro Mero4y 3 HaiBHI.IM niAXO-

AOM, aJrropLtruou "IIyraruuna, esta.{aft Hox-l xotu6inosaHoi
MoAeJrJro na ocnosi TIJII,IHHIX cepeAHix (6ea nonepea-
nroi r.nacrepraeauii)  Ao3BoJIt€ spo6urra BI, lcHoBoK, uro
3ailporronoBanufi  ni4xig Aa€ MoxJIr,IBicrl  ni4nral luru
roqHicrr  nporno3yBaHns snaxin npupocr in.
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