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I B H3 <Vcrceopodcarcuil ua4iouanunuil yuieepcumem D, Vrczopod

cvrIACHIrfr crAH rHoopMArlrfrHr.rx clrcrEM rrporHo3yBAHtrf,
TIACOBID( PSAIB

CQopuynooeauo ocuoeui nocmaHonKu sadaui npozHrcynaHHfl vacoetuc pndie. Posenaaymo nepeeaeu i
uedonircu, o msKoztc oKpecreHo nepcneKmuru po3sum,g) KracuvHlDc cmamucmuvHttx me
iamenexmyanbHux npoaHo3uux tvodeneil ma uemodie, nrci cxnadaromb ocHoE/ cyqac+nx iuQop.uaqiilaux
cuc meJvt npoeH Bys aHun v ac oewt pnd ie.

Rnnqoei cnoea: modsrb npozHosynawun, uacoeuil pnd, intpopmaqiilna cucmena

CQopnynupoeavu ocHonHbte nocmaHoercu sadarau npozHo3uposaHun npeMe*nwx pndoe. Paccuompeuw
npewwecmga u uedocmamrcu, a maKorce ovepueHbt nepcneKmuebt pcgqumun KraccuvecKtu.
cmamucmuvecKux u uHmenneKmyanbvbtx npozHo3Hbtx uodeneil u uemodoa, Komopue cocmqarfltom
ocvoey cospeMeHHutx unQopuaquoHHbtx cucmev npoeHnupo*qHw speMevuatx pndoe.

Knn,reeorc cnoaa: uodent npozaoluposauun, speMeHaofr pnd, uaQopna4uoHwafl cucme.ila

Basic problem statements of time series forecasting are formulated. Advantages and disadvantages are
considered and, in,addition, the prospects ofthe development of classic statistic and intellectualforecast
models and methods which form the basis of current information systems of time series forecasting are
delineated.

Keywords: the model offorecasting, time series, information slstem

flogranosra upo6nenrr.l
peadsaqir npommy si.qroniAHo Ao qireft oco6r.t, na
npuftuae piruemra.

flporuo:ynaHnx - oArra s Haft6irb[r crrraAmx i s Ourosnmdn cKraAoBIlMH cr{creMu npofHo3yBaH}ur
rofi xe qac mfi6inrur aKry{urburfD( i aarpe6yeanmr sa4av rIacoBIlD( PsAiB e 6asa s perpocneKTHBHHMIrr AaH[Mr{, rKa
anani:y garilD( (Data Mining). Cxna.qnicrb npoqecy 6esnepepnuo nonoBHloerbct, KoMrrJreKc rlpofno3Hra(
rrporHosyBaHr{Jr [oB'r3aHa s Heo6xi.qnicrro aHaliry i tuoAenefi, a raxox tr4ero.qiB oqimosaHHf, ix rrocri, rlo
odruonailrs BeJruKtD( o6crrin AaHLx, ycKJIaAHeHlutM :rpynonani 3iulexHo sia [ocraHoBKH :aAa.{i
uero4in, notBoro KomlenryirJrbHo HoBrD( uip<onin Ao nporHo3yBaHIUI. OytxUionynarnrx raxoi cr4creMr{
Irpoi HoiyRaHH, rrpo{eciLr pi:ruui [pr.rpu4x roruo. Toivry Ha sAiI"rcHo€TEc,g e 4ia:roloecl,ry pexwi z oco6crc, lxa
ctoroAni cmn po3Bl,Iilcy rr{eroAiB rporno:ynaruu ricuo npuftraae piureHna.

nos'.rsaHlrft 3 po3BHrKoM inrfopnaar1iimror rexnonorift. Tax -flricrr 6y.m-rxoi in$opuauifinoi cucreur.r
snaui, itttloprraaUifini c]rcTeMr{ nporHo3yB€rgHr, rqo [porHo3yBaHHt BI,BHarIa€rbct eQermenrna ynpannirurrrr,r
ai.qo6paxarorb qeft sn'r:ox B paMKax eKoHoMsrpr{Krt npoqecoM rlporllo3yBilHlrt. fIiA npoqecoM nporHo3yBaHrur

Qinanconoi MareMarr{Krl, crarr{crrrKr{, na6ynarorr cnoro 6yAer.ao posyuirn ananir i oqiruonangr, ua ocnori
npomy B IlxrpoKoMy cnerrpi npnKnaAHrD( rary:efi HayKH, Br8HarreHt4( rriUfKoBID( ni.uroAia rcnlerqiri po3Bl,Irxry
a raKox y cSepax nr.rpo6runpna, r[inanconoro IIeBHoro npoqecy a6o mmq4 BlrKopl{croByroq}r HarBrry
rnaHyBaHgt n exosouird i roprinli. Croro,qHi BoHu e ixtfupuaufuo npo nepe6ir AaHofo rpoue€y a6o .smqa n
senifl'err.lrunara cx;raAoBlrMr.r npoqecin lmparniruu MI{HyJIoMy, ro6ro perpocnerrurui AaHi. flepe6ir
oKJIaAHI,IMI{ c?IcreMaMr.r i nprinrxrrr ynpauiucrrux po3Bl{rry npoqecin, 3olgeMa coqiarnHo-exoHolrisrilDq
piurenr, 3acrocoByrorbcs aHaliuraun Ars oqiriloBaril{r uoxe Qixcynarvsfl. y nlrsHaqeni MoMer{TH uacy. -flx
plrsurin SinaHcororo irnecrysarilrf, rorqo. npaBlllJlo, $ixcylorrcr rinrxu nafi6irnlr suaryuri

IIiA iH$opuaqifixoro cr{creMoro nporHo3yB6Hrur xapalffepl{crllKr4 .sKi sIBHaqaIoTb nepexin npoUecy 3
6yaeuo po:yuiru B3a€uonon'.e3any cyxymricrr nporpaM, olffIoro craxy B iruurd. Taxrna qrIHoM, 6inrmicrr
KoxHa 3 

'KID( 
B[rKorrye nenni Qynxuiil orpr.rMaHrur sxiAHoi npoqeciB Moxe I]pe.4crilBlutrrrcfr 3a AonoMororo qacoBrD(

iH$opuauii ra ri o6po6ra, rfuprvrynaHnr nruri,qHrax aaHro( prAir, rc6ro nocniAosldcro sHarrenL AerKr.D( Bernqru!
Ha ocnosi BlnHaqeHrr( anropmrrin, Merorc f,Kffi e mi nrnriprororbcf y Bft'Harleni uouerrrn uacy. Fyp-rrrrfi

qacosrfr p.g'{ Br.rHarraerbcr FoMa o6os'r3rosnrr

78 O O. rc. Eepuen



Iu Q opa aqiitu i m exu on o zii ynp aeniuun

cKrraAoBHMr4: 3uaqeHHff px,ry a6o smnripronaHHfrt{ Ta
voMerroM qacy, B xrurfi qe 3HaqeHHt rma a6o imuna
cnoco6ou 6yno raSixconane.

Poopo6xa e$erumHrar inQopuauiftrmr cl{creM
rrporHo3yBaHrur gacoBID( pxgiB e ar$yairbHoro 3aAaqerc rK

anr reopir, rax i.qrr npar(Tr4KH n pisrn< rafly3ffi 3oxpeua
s raJrpi exonouixn i Sinancin Heo6xiffdcrr x
3acTocyBaHrur MoxHa florcHlrTlr Br,rcoKuM cTyIIeHeM
l,riluruocri po3Bl,rrrry exonoMi.IH[x cucreM, xtotll
ria6ysaerbcs B WoBax HeBIBHaqeHocri, Hecriitrocri ra
pmtrtgl, [epe.ryMoBoro qoro e 6araro Qarropir, cepe4
rKrD(: reruerilii uo6zudsaqii, ycKJraAHeHIiq
rocnoAapcbKrD( sgaeMogs'rgKin, picr renanis po3Bl{rqy
naqiona:rrHlor pumir rorqo. Hecra6imnicrr
exouoruiqnru< npoqecin ycKJra,uHrce 3acrocyBanrul
KJIacHqHTD( crarncrlrrrnlD( rlpor-Ho3Hrt( MgroAiB, rri qacro

cKJIaAEUOTb OCHOBy Cr,rCTeM npOrHO3yBaHr{r, qepe3 iX Uarry
e$ermnHicr B rIrD( yMoB:x. L{e o6yuonnroe
seo6xiAuicrr pospo6xtr Norru< i Moanrpiraqii siAol\arx
ueroAin ra Moaenefi npofHo3yBaHlur ren.qeHuif i
roragnnrin po3Br{rKy exoHouiqHta< npouecin, no6yAonu
laeroAis Nrs, ni.mnuleHnq eQerrmHocri auarisy,
oqimonasux i uoAernonarms preuKy, BnpoBaAXeHrIl
in$oprvraqifurn< rexnororii1 qKr 6 cBoeqacHo pearyBarl{
Ha gruiHl,r s auHaMiqi po3BurKy exoHouiqmo< clrcreM,
eKoHoMnJrn qac, xapaKTeprrpanncfl 6 uacoxoro roqHicrro
Ta rnylxlsrro.

Arrya;lruicrb r[,D( AocniAxens Mae He rilrxu
rrpaKTIfIHe 3Har{eHuf, Ar{ nporHo3ncrin, irmecropir ra
anarirurin, ue il reoperr{r{He: pospo6ra ronuenldfi i
MareMarrzrrHoro iucrpl'uenmpiro, ulo Mox(e cKIIacrH
ocHoBy AJrr noAirnb[IrD( HayKoBrD( aocniaNenr n qifi

rary:i.

Ananir ocraHnix no cd'riA?I(eHb

i nybniraqifi

Ananis cyracHrd( po6ir BI{TIBLIB, Iqo nonpu
Haxsnicrr serllxoi xinrxocri ny6nixaqifi r Aanoi
TeMarr,rKrr, rinrxra HeBeJrr{Ka qacrl{Ha i: sanponononaHlx
[porHo3nrn( uoAenefi i eiAnosiaulD( MeroAis Moxq/rb
6yrn eQerumHo 3acrocoBaHi Ha npaxrnui rx cxraAosi
cr{creM nporHo3yBaHr{n. Orpiru KnacI{tIHI,D( crarI,IcrI{tIHlD(
uoAenef il-10], ocrannilt tracoM Nrf, uiAnnuenru
ro.rHocri rrporHo3yBagrur qacoBrD( pnAiB,[ocri"qxyror6ct

xor'{6inosani 6araropinneri rvro,qeri [6;l l;12] ra MeroArI
inrelerryauuroro aHarisy p3-15], 3oKpeMa
xracrepu:a[ii iHgercauii, rnacraQiraqir, iaenrnrbixauii
snfl.IAiB rouo.

Mera crar"ri

Meroro crarri e ousA i xapal$eptrcrllKa si.qoN,Inx
nporno3Hln( uoAelefi, xri uoxgrrr cxJraAarr{ ocHoBy
inQopuauifimn cr.rcreM nponlo3yBanl{rl, a raKox
r[oprtryrnonannr npono:uuifi uo,qo nirumqenna
etpexrnnocri ynpannilurx npoqecoM rrpofno3yBaurul

(Doplranrni nocrauonru 3aAarri
rrporHo3yBaHHfl rracoBux PsAin

C$oprrryruoeMo o3HaqeHHrI r{acoBofo paly. Hexaft
(D - 4r,rcxperHa MHo)Kr4Ha. ,{ucrperurur qacoBr,rM

prAoM

{r, \ i  =,  = lz, ,  2 r , .  . . ,  z, \  = 
{z ( t , ) ,  z ( t  r ) , .  .  . , ,  ( t , ) }

6yleuo Htr3r.rBarr{ cxiruenny uocriAouricrr
nmaipronanr, mi nporo.4xrbcr B ,uucrperui MoMerrrr{

qacy /r eE i:tn, n eN i rpircyrorr nesHi

xapaKTepucraru ruixu cranis [pouecy a6o Rnuula, rxe

gocnigxyerrcr; tr noqarxonnfi MoMeHT qacy.

Ey,4euo BBalKarI{, uro anvipnnaHrur lpoBoArrbcr qepe3

nesHi .racosi inrepnalu: xBHnr4Ha, roArrHa, AeHb,
Tux.qeHb, ruicrqr, KBapraJr roulo. Perynrrarn

nnuipronanr aifturi Z, eR, i:1,4, n eN i rr,roxyrs

flBIrflTrr co6oro o,qHopiAHi exoHoMi.rHi rroKa3Hr{Klr (piaern
iH$uuii, o6'eu rnnyrqenoi upo4yruii), $iHaHconi
noKa3Hr,rKrl rorqo. B eroHonupnui qacro po3rnrAarorb
qaconrni prrA rK qacrKoBy peali:auirc croxacrr{rrHoro
qpoqecy, sxufi npeAcraBJrrerbcr necrjnreHHolo
Br{naAKoBoro nocriAosnicrro. Ane Ha ninniuy BiA
eneuerrrin nmaAroeoi nn6ipxn, 3Har{eHHr rracoBoro psay
He e He3aJrexHI4Mu ra oAHaKoBo posno4inenuuu.

MoxHa nuAinnrn rari ocnoeui saAa.{i
rrporHo3yBaHnn uaconux pr.qin

- nporHo3yBannr lrafi6yruixsuauenr;

- nporuo3yBaHru snaris upr.rpocrin qacoBr.rx

p.rrAlB;
- i4enru$ixaqia MOMEIITIB JIOKAJIbHI{X

eKcTpeMyMlB.

llepnra 3agaqa $oprvryruoerrcr raK: na ocHoni

perpocl leKTlrBHrrx 3HaqeHb 
z"z'-1'" 'zn- '+l 

,  m4 n

[  
" . \npflIly \-"t=l 

, uafi6iluJJ roqHo oqinurn iloro uone4inry

n uaft6yruroMy B MoMeHTI4 
tn+r'tn+2'"'tn+0, 

to6to

no6y,{ynaru nocriAosuicrr nporHo3Hr{x 3Haqegb

1^1n+0 (2 2 2 I
\2, j ,=r* t  

= 
\Zn*tsZn-2t" ' ,Zn*oi  

,
A

Aeo-ropu:oHrnporHo3yBaHHr;mo6'eu
perpocneKrr,rBHoi nu6ipxn.

flognaqnuo qepe3 2'(n) 
qporHo3, xxu."

po3paxoByerbcr B MoMeHT t, (u to,r[i u ) ua t ro.rox

,  =13
BnepeA, ' - 

"v . Tara QyuxuionamHa 3a,rexHicrr, rxa
Ao3BoJrre onacaru nose.dHKy qacoBoro p{ry,
Ha3r{Baerbct MoAeJrJrKr [pomo3yBanlut. llosHaqrnno

Mo.qeJrb .qrx Aanoi sa.{a,{i 
""p", 

4. flporHor qacoBofo
(  \n

prgy \zi);=1 Ha oIrrry TorrKy Bnepeg Ha ocHori Aauoi
naoAeni MoxHa Qopualruo 3anlrcaru y nrarnrAi

2, , t=2r(r)=4(2,- ,* t ,zn*^, . . . ,2n).  y BHna,r IKy
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[porHo3yBaHIUI 3 rop,r3o'ToM d>1, :acrocoBylorb
irepaqifinnft niAxia:

2nrr = 2t(n) = 4 (zn-.* t ,  z,- . r2, . . . ,  zn) 
.

2 o,z = 2 z @) 
= P, (2,-r*2,  z,-r , r . , , . . ,  Z n,  2 n*r) ,

i
2nre = 2efu)= f r (2,-^*r , . . . ,2n+g-2t in+l-r)  

,  ^<n .

3anexno siA Trmy uoAeni, BoHa Moxe MarI'I ptr

napauerpia, xri notpe6yroru oxpeuoi oqilrKn. [o raxm

rrloAenefi Harlexarb, HarIprIXJIaA, aAarrumgi noliuottlianrHi

uoAeli [4; 6]. llo6y.qyaaru rnfi6irmu m'try ouiuKy

o3Hasae no6ynyraru ral(y Mo.{eJIb, flKa 3aAoBoJIb[uIe

sknosiAnffi Itprrepifi ouirmz .sxocri nporHo3yBaHrul.

Atrs aaHoi raAa.Ii TaKLMn rpr.rrepinrau uoxyrr 6yru

cepeAHe a6conrorne ni.qculenru, cepeAllt KBaAparIrtIHa

uoxr.r6x4 craHAaprne ni.4<Iarennx, siAHocHa noxra6ra

TOIqO.

Ha $inaHcoaouy i BafforrroMy pHHIcx, qacro

Aocrrrb nepe46auau KoporKoqacuy nrutauiry qacoBoro

p{ry 6es po3paxylrKy 6ernocepeArno npon{o3nl4x
3HaqeHb. flpo6neuoro e uo6yAona raroi rnfi'roqniuoi
uogeni, sxa 6 BIrBHaqaJIa nporno3 3HaKy nprpocry

3HalreHrur rracoBoro prAy Ha oAIry Toql(y nnepeA. ,{aua
3a4aq4- 3a3BIauafi, 3acrocoByerbct Nrfl BLBHaqeHruI
HanpruKy pyxy qinra BamorHlll( nap i uoNe

Br.rKopr,rcToByBaTLICf, NI' BI,BHaqeHlUI eKCTpeMa"JIbHI'D(
roqox a6o rorroK po3Bopory pHHKy, 'ro6ro raxlx ro'rox,

.rxi rrasyom uo4anruuafi HarIpf,MoK pyxy uiHn. MoAenl

Taxoro rLIrIy Moxe po3rnfiAarucs qx qactxonn:i BI{naAoK
nonepegnroi raAa.ri, [pore Ha nparrraui Arl [iAnnqeHHs
roqsocri uporHo3)tsaHlul :narin npuposrir racrocosylorr
cuergaQiqui Irlo4eri, HanpnKJIa& MoAeJIb Jlyxamuna [6].

flo:Ha.r[Mo NaoAeni uboro rr{ny u"p", 4 .
Porrruneuo Qoprtramny flocranoBKy raAa'ri

nporHo3yBaHIUI :narcin nprapocri.B qaconoro pray. Ha
( - \n

ocHori pr.ry \zi li=\, no6yAyeuo pr.g, rrxu{ttcxJlaAaerbcfl

. inz,\  ̂
3 nepull,D( pl3Hllllb \ t 

't=t ,

Ae 
M,.= z i  -  z i - t  

,  
i  =2,n 

.

florHaqr.ruo qepe3 {z'\i=, 3Harosr.ril

eJreMeHr rKoro 3aaaerucr Sopuynoro:
a6o

p{A, KOXeH

7, = sgn(M,\

Mae uicqe raxox ft irepauiimrfi ni.txu y BIrnaAKy

rrporHo3yBaHHr 3H.Ky npnpocry mn 0 t l , ,rpore ,ra

nparrnri fioro ue 3acrocoBylorb. B gaHifi:agavi, ua

si.ut{iHy nig nonepeArnoi auxopucmBylorbct cne4lSi'rui

rqpurepii orIrHM xrocri, xxi yacro 6yryromcx Ha ourosi

Qyuruii Xesicaiua a6o unorona niapaxyncy rinrxocri

npaBlilrbHo nepeA6avexruc sHaKiB npupocrir 3
BpaxyBanH.el sua'ryuocti po3paxoBilHln( nporHorir :a

AorroMoron BaroBID( xoeQiuieudr.
lIIe oanieto 3a.qaqelo, {Ka Bl,IKopl{cmByerbcs Ha

rfiHaHconn pullKax e iaernurfixauia Monerrris

JroKarrbHrD( excrpeuy'rin tlzl. IJIA qiei saAaqi 6yfyorr

cneqialrni MeroALI, xri qacro racHoBani Ha

MareMarnrrHrD( ixcrpprerrrax texHiqnoro aHalisy, cepe4
rrlur rpeHaoni irqr.rxaropn rurI{HHID( cepemdx,

ir{AuKaropu curu [6] roqo.
Cri.q sa3HaqrlTrl, qo oKpiM HaBeAeHtD( 3a,4arl,

po3urrAarorb rIocraHoBKI{ 3 BpaxyBaHruIM eogHiluHix

Saxropin, sKi rlo)Kyrr :Aificmoraru BruII{B Ha xnruIe a6o

npouec, ulo Aocni,Dryerrcx.

OrnsA MoAeJrefi [porlro3yBalrns, ix nepenaru
TA IICTOJIiKIT

AocriAxeHHs crarefi, ony6lironanra< y 15
nporiAHIa< HayxoBIiD( BllraHrurx y 70-80-rlx pp.,

rpoBeneHe Ta$rou [7] nora:ano, uro notlial 75Yo
rpaSiuuoi iIr$opuauii qpeAcraBJu{erbcrl qacoBrIMLI

prgiaMu. 3asrtxn nomi noryxHl{x flpoqecopir cralo
MoxJrrrBr{M ue ri-nlxu npeAcraBJltrl4 nepe6ir npoqecir :a

.4ouoMororc qacoBl4x ptAiB, aJIe ft unr44ro ra 3

neo6xiAuoro roqnicrro qporHo3yBarn x poreurox e

uaft6yrnuorvry. Bnpoaoax ocrasuix rpHrutrlt poxie

reopix [porno3yBaHruI isteucloHo po3Braaerbcf,.

Pospo6neuo uouainweruue co'nrx pi:tuo< tuoqenefi, u1e
6irnrue MeroAiB, i s xoxnr4vl porou ii rinxicrr 3pocrae.
llpore ua nparrnqi sa3srl.Iaft 3acrocoBylort ue 6imrue 30
ocHoBHrD( uogenefi, iruri gactoconHi y

ry:rxocneqianisonanzx 3aAarlax a6o e nenorry nflpuvivrlr
qepe3 Hrr3bxy roqnicrr. Ocnonxtnara KIIaCI{.IHI,IMII

F.
MOAeJIrMr,r nporHo3yBaHHt rlnry 

" 
{Ki

3acrocoByrorbct B[poAoB)K 6ararrox porir B
[rlrpoxoMy cnerrpi 3aAaq f,K MeHeAxepaMv AnA
npultunrtx ynpanniHcrxro< piurenr, rax i AocdAuI{KaMU
n pisnra ralry3f,x €:

- uoAe.ui excnonenrdanbHoro 3nlaAx(yBaluu, lxi
qepe3 nao.rHicrb i rpocrory qacro 3acrocoBylorb
anarirnrcr Arur KoporKocrpoKoBoro npornosyrar*rl.,{o
Hr.D( HaJrexarb [14]: aAamtmHa noriHoraiarbHa MoAerIb
Fpayua, MoAeJG Xonrr4 ffia 3acrocoByerbct Ntt
MoAeJrroBaHrrrl qacoBrx pxain r BnpaxeHorc TperlroBoto
cKrra.uoBolo, MoAeJrr BiHrepca, flKa 3acrocoByerbc{ AJII
prliB 3 aA[TItBHoIo 'rpeHAoBolo cKIIaAoBoIo ra
u_vlrrunnixau,IBHolo ce:ot*tictto, aAarITlIBHa MoAeJIb
rrporuo3yBaHlul Tpirra-Jliva, s "{Kifi :Haqeruu mpaMerpa
3r'naA)r(yBaHlil lunauiquo xopmyerbct Ha KoxHoM).
rpoqi ranexuo siA nox[6Kl{ nporHcyBaHrul Ha ocHoBi
rnrr{HHoro Korrrponluoro c}rrnaJry (tracking signal)

i+L az, > 0
x'=lo '&'=o

L*1, Ar, .0

a rrporHo3 3HaKy npupocry,
npi l ' - ' " '  ,
xrcufi pospaxoByerbcf, B

roqui n sa t roqor BnepeA no3HarIHMo ,"p", t'(n) .
tr

ToAi ruoaeru 'z y rnnaAry [porHo3yBaHIUI Ha oAHy

TOqKy B[epeA BIrt3HarIaeTbCt TaK:

2,* ,  = 2,  ( r )  = Fr(z n_,*t ,  z n_-*2, . . . ,  z,)
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iitui mexuonozit ynpaeniuun

TeopernrHi i errnnipuvHi acrleKrl{ nu6opy onruMtulbHlrx

naparvrerpir 3DIatrxyBaHIUI UOAelefi naseAeHi B

po6orax [5; 6];
- perpecifuri uoAeli, sxi npuruaveui rlrfl

nporHo3yBaHHJI a6o ordruonanns 3HaqeHHt oaniei

sarexHoi snrisuoi Ha ocHori 3HaqeHb inrunx

HE3AJIEXHIIIX SI{iHHID( IIUIflXOM BCTAHOBJIEHIUI UiX

Huwu 3n'rlxy. Porpirrruorb napHy perpeciro, B srifi

3uurexHa :ruiuna ouiruoertcs Ha ocnosi eAunoi

ne:arextroi Ta MHoxI{HHa, s srifi po3nltAzuorb

KoMnJIeKc He3aJlexHrrx suignn<. Tarox

Br.rorpeMJrrorcm ninifi ny ra HeniHifi uy perpecii;

- aBToperpeciffui t*loAeni, iller. .rKllx rrortrae y

i,qeHrra0irauii sarexxocri uix 3HaqeHHtMI{ a6o

crrocTepe)KeHI{rIMI,I qacoBofo pfrAy IIIII.flXOM

AocniAxenut aBroKopeJltqii uix cnocrepexeHHtMll'
xxi nu6upanrr 3 neBHI,IM QircoraHrna qacoBI{M

iurepaanou [4]. KnacrvnHMI,I MoAentun, rxi HaJlexarb

Ao AaHoro Knacy e anroperpeciftHa MoAerIb nopf,AKy p

AR (p), anroperpecifir{a Mo,AeJIb ruILIHHoro cepeAHboro

noprArin p ra q ARMA (p, q) [4]. Baaxaerrcx, rqo

grtfl 3aCTOCyBaHrur HaBeAeHUX MOAeJlefi, nxiAttufi paA

Mae 6y'ru crauiouapnurnr, to6to Marv cralle

MareMarI,FIHe cnoAisanHt i Al'Icnepciro. Po:nrErxou

uoAeri ARMA (p,q) cranu anroperpecifini uoAeli

iHrerponauoro nnnHHoro cepeAHboro (ARIMA (p,d,q))

i ARIMAX, xxi 6yln 3arlponoHoBani n po6ori [3] i

Br{KopncroBylorbct y BLInaAKy, KoJIU qacoBllft prl,

serre co6on necraqionapHufi upoqec. floAanrurna
po3Br{rKoM anroperpecifinnx uoAeleft cralrrr

cnerliarisonaHi rraoaeni yuonnoT rerepocKeAacnavuocri,
rxi 3acrocoBylorbcn nepe4ycirrl Ha $iuanconouy
pr/rHKy, B ToMy \ucni Nrs aHalisy sonarrfirHocti
qacoBlrx prnin: ARCH, ocHoBolo moi e rBepAXeHHt

npo 3aJlexHicrr yltoaHoi aucnepcii ni4 rnagparia

nonepeAuix 3HaceHb qacoBofo pflgy ra GARCH
(yraramueua ARCH), sriAuo 3 tKolo plonni.uucnepcii

3anexarb se rilrxlt siA nonepeAuix gnaqeur ptAy, tue

ft siA nonepeanix 3HaqeHb ytrlonnol gucnepcii [7].
V OA-T'N YY 6r,-a nnznn6qepo 6eraro
i  7v- Li ih Plr .

rraolr.rrlixaqift uoAeni GARCH: GARCH-M, EGARCH,

AGARCH, QGARCH it.a.
CriA rasHa.ru:rfi, trlo KoxHa 3 HaBeAeHID( Ir,roAenefi

i nianouinui iru ueroAn Malorb {K nepeBaru, tax i

ueAonirn. Hanprrlag, BlrKopllcraHrrfl uoAenefi

eKcnoHeHuiEIIIbHoro 3ruIa.DKyBaHHt o6yuonneue ik

npocrorolo i uposopicrro, B Tofi xe qac naxnaAeni na

KoxHy 3 MoAenefi BI{Mon{ o6uexyorr ix ullpoxe
3acrocyBanHs. PerpeciftHi uoAeli rex

xapaKreprcyrcrbct npocrororo i rnytxicrro [8], npore i

nerinifina, i linifina perpeciftni uoAeni uaIoru csoi

seAonixu. Jlinifiua perpecifiua MoAeJIb He

BrrropncroByerbct EJrfl MoAeJrrcBaHIr{ selisiftsux
npouecin, a rx si,{ot'{o 6inruicu qacoBliD( ptyin, ilnx
ffKrrx BI{HHKac 3aAaqa [porHo3yBaHru{ i aualiry,

xaparoepr{3ylorbcf, neriHifinicrro i necrifixicrro

siAnocHo cepeAHboro pianr. V toft xe uac, cxlaguicrr

iaeurnQirauii tpyHruionanrrux 3anexnocreE ra

po3paxyHKy napanaerpin Heninifinux perpecifiuux

uoAerefi s 6ararrox
sacmcyraHax [9].

BI'IIAAKAX OOMEXYC lX

Ocrar*rirra qacoM, nopinuaHo alacro 3acrocoBylorb
anmperpeciftHi rr,roAeni Ta MeroAtI [porHo3yBaHlrrl AJII
6aratox rprIruIaAHrD( raAaq. MoAenr ARIMA a6o

MoAenb Eorca-,{5enxiHc4 rxa e oAniero r 6asosll(
uoAelefi AaHoro KJIacy, AaBHo cTtrna KIIacFInoro. ,I[rr xei
pospaxonani oquxu uapartrerpin 3€IJIexHo niA oco6mmlx
nnacfllsou€ft qacoBID( Pqis, noHa rHyrKa Ta JIerKo

Mo..{eiloerbcf; [3]. Ilpore cyrreBuM neAorirou uieiuoaed
e cruaAHicrr po3paxyHxy qucreHlilD( napauerpin, ii

o6uexenicrr Br4Moron craqiouapuocri uaconm< prgin,

uoprrranruocri ra uegalexnocri garrurxis [3; 10] i, rx

sacniAor; ne:Aarnicrr MoAemoBarlt neniuiftsi npoqecu.
HaneAeui BHMofIi He 6yx5rrr Bl{KonyBarrrcfl Mt
6inrruocri npFrKIIaAHrD( vacowx pagir, :orperraa parir, mi

BltHr{K:rrorb na r[inanconoMy pr4urry. Mexani:u reHepauii
vacoarx prAin He 3aBxAn e dniftrnau i cra4ionapmru'

Cm,u 3urHarrlrrm, ulo 3atlexHo nig raAa'{i

nporHo3yBaHHt, rovHict uoAed uoxe uaur xilma
acueKtin, 3oKpeMa uoxu6ra [porHo3yBtl]IHrl

6ernocepegnro 3HaqeHb r{acoBln( pratn na sltsHaqelilrfi

ropr.r3orrr, noxu6xa nporHosyBaHlu{ ruaxie npupocrin.
Kpiu rom, y BunaAKy npommyBaHrrt Qiuanconn
norarnurir, toqnicm Moxe po3rnt4arvcr i vepe: rtpllrlry
rroAarrrrrroro npnftnrtrr piurer*. B rFoMy Bl{naarry

MoAeJrb a6o MeroA, uro in eiAnoniAae, 6yae

xapaKreprrcyBaruct 3 roiIKI{ 3opy Aocrruyroi
eronouiqsoi e$errruuocri. Czue roMy, e$exrrcui

uoAed a6o ueroAla [porHo3yBanHt nonunni nolo4irlt

sAarHicrro i4erru@irynaru rnro'Ioei xapalcrept,Icrlml4
qacoBr,D( pa.4in i Bl4xoprrcroByBarn x Ant AocrrueHH.r
uocrauemor uileft. Bra:aHi xilacn'IHi rtaoaeni uiei
sAarnocri He Malorb.

Moxna elariJrrrx Na ocHoeld HanpflMKI4

AocniAxenr, qKi ocraHniM.racou cSoprrryoaru4cr n ranygi

cTBopeHrnr cr,rcTeM nporHo3yBaHrul:

- crBopeHHrl xou6isoaaHro< 6araropinuenlx
uoAereft rlporuo3yBaHHg;

- porpo6xa Ta BI,IKOpI,ICTt[rIrJI rr{eroAis
irnelerryarunoro aHariry vacowx px,uir.

lli.ry<oan Ao KoHcrpyIoBaHIUI rou6inonarua<

uoAerefi i ix excnepmlerranrui AocniAxess.s HaBoAflrbct

n po6orax [6; ll; 12]. E$emmni ueroAu aAamIIBHorc)

ouimonannx uo4elefi [pofHo3yBaHHx, lri cx;IaA€uorb

6ary rorr,r6iHoBaHlo( MoAenefi, Ao3Bortroru n uinorvry
ni.Enqr.nn roqnicrr nporHo3yBaHlur, trPoE ix uo6yAona

noB'r3aHa ri sna.rHr.ftrg TpyAHolIaMr,r. llo6ygonaxnfi ra

KoMIrJreKcoM nporno3 na ocHosi celerrruHoro a6o

ri6pnnHoro ni.ryoAin, rIoBI{HeH 6yna rovHitunu, uiN

ilporuo3 orgeMo sssroi voAeri. ToqHicrr B l6oMy

Bnrra,Ery Aoctraerbct 3aBArKH 6eluepepnuouy

oqimonauruo 6ararrox aAanrIrBHLD( uapauerpin.
Iruuna HaIIpflMKoM, sxuit Kopl{cryerbcfl

nonyrupnicrro, e irnenerryalrnnfi anaril qacoslx pxain

a6o Time-Series Data Mining, niA sruru polyr'liroru ua6ip

innonaqifiroc MeroAis, sxtdt BKIIKtqae ninoAta

irrrenerryanrHoro aHalisy .uaHID! Iqo [pn3Harleui Ans

8l
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ilenmrDixaqii rplo(oBilulD( a6o acoqiarl{BHril( npaBun

AaHrD( qacoBID( prAis, i\aero,Ufi neniuiftnoi nunarrliru'r [18],
orm,n*lisaUii Ha ocnosi reHerHrlHlx anropmtrir ra

rporparvryBar{Hf, r€HerrqHI,D( nupa:ir [l9l i r.n. 3

MoMerrry B[HI{KHeHrIfl inrelexryanrnoro auani:y vacornx

pxaia po:po6neHo 6inrrue corni cnerda.mrufiMsroAis, mi

crocyrorrcr 3a[aq inqexcars'I, xnacrepusauii,

rnacu$ixauii [3; 14], igemuQixaqii sleugiB rolqo.

BncuosKn i nepcnercurBrr rloAaJrbmlrx

IOCJTiA?KeHb

flpo6neun crBopeHHfl cncreM nporHo3yBaHHt B

nep[y qepry crocyarbcfi no6y,uonu raKoro

KoMnrrexcy ruogeleft, xxu{t 6u xaparTepl'ByBaBcfl

seo6xiAttoro rounicrro, npocrorolo, rnyuricrrc n

3acrocyBaHHi i npo:opicrlo B oqiHqi uaparuerpin.

3acrocynaHns 6ilrruocri KJIacHqHI,tx crarilcrl{qHl'Ix

Meroris i rrroAereft [os'ssaHe 3 BLIKoHaHHflM ptAy

xopcrKr4x BI,IMor: crauionapuocri, nopualrnocri ra

neganexnocri :aruruxis qacoBl{x pr4in.

Koucrpyrcnannx nelifiHiftnux a6o xoM6iHosaHux

uoAenefi noB't3ane gi sHaqHoro cx;raAuicrro i se

3aBx.[lr npI,IBoAI{rb Ao niAsu[IenHq to'rHocri.

Bnropucrarurq IueroAip inrenextyanrnoro anali:y

Tex xapaKTeplSyeTbc{ IeBHIIMLI ne4olixauIE,

3oKpeMa B 3aAatlax xnacrepusauii BlltBJlterbct

HeoAno3HaqHicrr perynrrarir npu nu6opi pi:ulrx uip

6nr,rsrrocri. Tr,rru He MeHme, sxasaHi uoAeni Ta

MeroAr.r 3a yMoBI{ etferrunuoro ynpanniHnr

lpoqecoM npofHo3yBaHHt, 3OKpeMa noeAHaHHt B

KoMnJIeKcax crarlrcrltqHux uoAeleE ra

iurenexryanbHrlx MeroAin, uoxyrr 6yur ycninuo
gacrocosani Ta aAa[ToBaHi no qineft nporuo3Hl4x

inSopruaqiftunx cucreM.
Ha nofntA aBTopa, nepcneKcneKTI'{BHTIM

Hanpf,MoM o pospo6ui in$opr'aauifiuux crlcreM
rrporHo3yBaHHfl Ha croroAni e no6yrona

xouSisoeassx aAaIITI{BIII{X }.{oAeJIeIl, rxi }roxyrL
BKJrroirarr4 a.qanrunni noriuouianrsi rtaoAeli pi:nux

nopxAxis, uoAeli aaroperpecii TotrIo, nepeBarK tKI{x

ru4o6yraroruca s pe:ymtarin rracrepzsauii
qacoBoro ptAy, 3oKpeMa MeroAaMu Hafi6lltxqoro
cyciga a6o K-naft6lnxqllrx cycigit.

Cria 3a3Har{I,ITH, tIIo ocrannilran poKaMn

3'fl8flserLcr po:yuiHru roro, ulo Ans 6ararrox 3aAarl
inrenexryamoro aHani:y AaHI,Ix neo6xiAno
3aorocoByBaTllt He runnAruft Ta uaflluxeuuft, a
noninrHufi, are ro.IHuft i lpynronnuft noruyr [15],
lpoiloxyerbc{ Br.rKopr{croByBaTlt MeToAI,r, qxi

Moxyrb 6yru Maxcr4MturbHo JIerKo rlpaxTuquo
racrocosaHi. 3 ofJlt[y Ha Ire, porpo6leua
inSopr'rauiftna cncreMa noBrrHHa 6yrn gocrarnro

npocroro y 3acrocyBaHHi ta AonarI,I o6uexenss i
ueAorixn KJracHqHr,Ix niAxoAin aHanisy, 3oKpeMa rHX,
xri crocyrorrcr craqiosapuocri vaconrx paAin.
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