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CYYACHHUU CTAH IHOOPMAIIMHUX CUCTEM IIPOTHO3YBAHHS
YACOBHX Ps1IB

Cepopmynvosano ocHosHi nOCMano6Ku 3adadi NPOZHO3YBAHHA Yacosux padie. PosersHymo nepesazu i
HEOOMIKU, a MAKOJXC OKPecleHO NepcheKmugU  PO3GUMKY — KIACUYHUX — CIAMUCIMUNHUX — ma
IHMeNeKmyanvHux nPO2HO3HUX MoOenel ma mMemodis, AKi CKNadaioms OCHO8Y CYHacHux iHgopmayitinux
cucmem nPO2HO3YBAHHA YACOBUX PAOI8.

Knouosi cnosa: modens npozno3yeanus, wacoeuii psao, inpopmayiiina cucmema

Cpopmynuposanvr ocrogHvie nocmanosku 3a0a4u RPOZHOIUPOBAHUS EPEMEHHBIX PAOOS. Paccmompervi
npeumywiecmeda u HeOOCMAamKu, a maKdice O4YepueHbl NepCheKmuebl pazeumus  KIACCUHECKUX
CMamucmu4eckux U UHMeNNeKMYyaibHblX NPOZHO3HBIX Mooenel u memoodos, KOmopbie COCMABNAIom
OCHOBY COBDEMEHHbBIX UHGOPMAYUOHHBIX CUCTEM NPOSHO3UPOBAHUS BDEMEHHBIX PAOOE.

Kmoueevte cnosa: modens npoznosuposanus, 6pemennoii pao, UH(opmMayuonnaa cucmema

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

delineated.

Keywords: the model of forecasting, time series, information system

IlocranoBka npodaemu

I[IpornosyBaHHA — OJHA 3 HAMOLILLI CKIANHUX i B
TOM e 4Yac HaHOLIbII aKTyanbHUX 1 3aTpe0yBaHUX 3a4aq
ananisy mamux (Data Mining). CkiamicTs mHpomecy
NPOrHO3YBAaHHA IIOB’f3aHa 3 HEOOXimHICTIO aHamisy i
OLIHIOBaHHA BEJMKMX OOCATIB JaHMX, YCKIaIHEHHAM
METOB, TOSBOK KOHIENTYAJILHO HOBHX IIAXOMIB [0
OPOTHO3yBaHHA IPOLIECIB PISHOL PUPOLK TOIIO. 10MY Ha
CBOTOJIHI CTaH PO3BUTKY METOAIB IPOrHO3YBaHHS TiCHO
TOB'A3aHKH 3 PO3BUTKOM iH(pOpManiiHux TexHosoriit. Tak
3BaHi, iH(poOpMalLiliHi CHCTEMM DNpPOrHO3YBaHHA, ILO
BioOpaxaroTh Ieil 3B'I30K B paMKaX €KOHOMETPHKY,
(iHaHCOBOI MaTeMaTHKH, CTATUCTHKH, HaOYyBalOTh CBOIO
NpOsBY B LIMPOKOMY CIEKTPi NPHKIIAIHKX Iaxy3eill HayKHy,
a Takox y cdepax BupoOHHITBA, (hiHAHCOBOIrO
TJIaHyBaHHS B €KOHOMIli i Topriii. CrOromHi BOHH €
HEBI'€MHUMH  CKJAJOBHMH  TPOLECIB  YIPaBJIiHHA
CKIAJHUMH CHCTEMaMHM 1 TNPUUHATTS YNpPaBIiHCHKUX
pillleHb, 3aCTOCOBYIOThCS aHANITMKAMH JUIA OL[HOBAHHA
pu3HUKiB hiHAHCOBOTO 1IHBECTYBAHHS TOILIO.

IMin  inpopMaifiHOIO CHCTEMOKO TPOrHO3YBAHHS
OyeMO pO3yMiTH B3a€MOTIOB’S3aHy CYKYTIHICTB MpOTpaMm,
KOXHa 3 IKNX BUKOHY€ NEeBHi QYHKIIi: OTpUMAHHS BXiZHOT
iHpopmanii Ta ii 06poOka, GOpMyBaHHs BHXiZHHX HAHHX
Ha OCHOBI BM3HAYEHHX AQITOPUTMIB, METOI0 SKHX €

peaizallifi MporHo3y BIiAIOBIAHO N0 LiNel ocobu, sKa
npuiMae pileHHs.

OCHOBHMMH CKJIAJIOBUMH CHCTEMH TPOTHO3YBaHHs
4acoBHX PAMdiB € 6a3a 3 PETPOCIIEKTMBHMMY JaHUMH, SKa
0e3nepepBHO  IONMOBHIOETHCS, KOMIUIEKC —IPOTHO3HMX
MOJIEJIEH, @ TaKOXK METOMIB OUIHFOBAaHHA iX SKOCTI, IO
3[PYNOBaHi  3aleXHO  Bi  [OCTAHOBKM  3ajadi
nporHosyBaHdsa.  (DyHKIIOHYBaHHA Takoi  CHCTEMH

1 n ocnhon
i3

AMIMCUIOOTLOT B T2 TOTADAMY  NAF TR ava
] VWVUUUIV, and

SpurAV U i GV AIGVIVI VDU y st

npuiiMae pileHHs.

Sxicte  Oyme-sikoi  inHopMamuiiHOi  cucTeMH
TPOTHO3YBAHHS BU3HAYAEThCS €(OEKTHBHUM YHPaBIiHHAM
NPOLIECOM NPOrHO3yBaHHs. 1 MpOLecoM MpOrHO3yBaHHs
OyneMo pO3yMiTH aHani3 i OUiHIOBaHHA, Ha OCHOBI
BU3HAYCHMX HAYKOBHX IIIXOMAIB TEHACHLN pPO3BHTKY
TIIEBHOIO TPOLECY a00 ABHINA, BUKOPHUCTOBYIOUM HAsBHY
indopmaLio mpo mepebir xaHoro mpouecy abo sSBMINA B
MUHYJIOMY, TOOTO peTpocmekTrBHi Jami. [lepe6ir
PO3BHUTKY IIPOLECIB, 30KpeMa COLIATbHO-eKOHOMIYHUX,
Moxe (ikCcyBaTHCA Yy BH3Ha4YeHI MOMEHTH wyacy. Sk
npaBuno, QIKCYIOTbCA TUTBKM — HAWOUbII  3HadyImi
XapaKTEPUCTHKH, SKi BM3HAYalOTh IEpexil Mpolecy 3
ONHOTO cTaHy B iHMA. TakuM 4YMHOM, OUIBIIICTH
NPOLECIB MOXXE NPEICTABIATHCS 32 JONOMOIOK YaCOBHX
psdiB, TOOTO MOCHINOBHICTIO 3HAYeHb NEAKHX BEIWYUH,
AKi BHMIpIOIOTECS Y BU3HAY€HI MOMEHTH 4acy. By ib-axuii
YaCOBHHA DA BH3HAYAETBCS [BOMA OOOB’S3KOBUMM
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IHghopmayiiini mexnonozii ynpaeninms

CKJIQIOBUMH: 3HaYeHHAM psay ab0 BHMIpIOBaHHAM Ta
MOMEHTOM Yacy, B SKWH 1le 3HauYeHHI TUM abo iHIIMM
criocoboM Oyi1o 3adikcoBaHe.

Pospobka edextrBHHX iHGOpMaLiifHUX cHCTEM
NPOTHO3YBaHHS YaCOBUX PALIB € aKTyaJIbHOIO 33Jauero AK
U1 TeOpii, TaK i JUIs MPaKTUKH B Pi3HUX ramy3sax. 30kpema
B Tramy3i ekoHOMikM i ¢iHaHCciB HeoOXigHicTh iX
3aCTOCYBaHHA MOMKHa TOSACHUTM BHCOKHMM CTYHEHEM
MIHJMBOCTI PO3BUTKY EKOHOMIYHHX CHCTEM, SKHUi
BiIOYBa€EThCS B yMOBaX HEBU3HA4EHOCTI, HECTIKOCTi Ta
PUBHKY, TepeIyMOBOK 4oro € Oarato ¢akropiB, cepen
AKKX: TEHIEeHLIT riobanizauii, YCKIIa{HEHHS
rOCMOAAPCHKUX B3A€MO3B’SI3KIB, PICT TEMIIB PO3BUTKY
HaLiOHAIBHUX PHHKIB TOMIO. HecrabinbHicTh
eKOHOMIYHMX  NpOLECIB  YCKJIAJHIOE  3aCTOCYBaHHS
KJTACHYHMX CTaTUCTUIHHX MPOrHO3HMX METOJIB, 5Ki 4acTO
CKJIaJIal0Th OCHOBY CHUCTEM MPOTHO3YBAHHS, yepes iX Maiy
edexrmBHicTh B 1MX ymoBax. Lle oOymoBmoe
HeoOXimHicTh po3poOku HOBUX 1 MoauikaLil BigomMux
MEeTOmiB Ta MoJeJiel MpPOrHO3yBaHHA TeHAEHUiH 1
NOKa3HWKIB PO3BUTKY E€KOHOMIYHMX MpOLECiB, MOOYI0BH
MeTomiB Ui TiIBHUIEHHS e(eKTMBHOCTI aHali3y,
OLHIOBAaHHS i MOJENIOBaHHA  PU3HUKY, BIIPOBAKEHHS
iHpopMaLIIfHMX TEXHOMNOTIH, AKi 6 CBOEYACHO pearyBalH
Ha 3MiHM B JMHaMilli PO3BUTKY EKOHOMIYHHMX CHCTEM,
€KOHOMIJIU Yac, XapaKTepu3yBaIUcs O BUCOKOIO TOUHICTIO
Ta FHYYKICTIO.

AKTyalpHICTh LMX JOC/DKEHb Ma€ He TUIBKH
MpakTHYHE 3HAYEeHHS I TPOrHO3MCTIB, iHBECTOpIB Ta
aHaNTHKIB, ajie ¥ TeopeTHYHe: po3poOka KOHLEMLiH i
MareMaTHYHOTO I1HCTPYMEHTapilo, IO MOXe CKIaCTH
OCHOBY JJIsi TOJAIBIIMX HAYKOBHX HOCTIIDKEHb B LM
Tay3i.

AHai3 ocTaHHIX J0C/TIIKEeHb
i myOrikamii

AHami3z cyvyacHuX poOiT BHABUB, IO TONPH
HasBHICT, BEJIMKOI KiNbKOCTI myOmikamiit 3 maHOl
TEMATHKH, TUTbKM HEBeJIMKa YacTHHA i3 3alpONOHOBaHHX
NPOTHO3HUX MoJened i BiIMOBIOHUX METOMIB MOXYTb
OyTd e(eKTHBHO 3aCTOCOBAHi Ha NPAKTHLI SK CKJIAIOBi
cHCTeM IpOorHo3yBaHHA. OKpiM KJIAaCHYHUX CTAaTHCTUYHHX
momeneit [1-10], ocraHHiM dYacoM [UIA MiOBHUINECHHS
TOYHOCTI NPOTHO3YBaHHs YaCOBUX PAAIB HOCIIDKYIOTBCH
xoMOiHOBaHi GaratopiBHeBi moneni [6;11;12] Ta mMeTonu
IHTENEeKTYaIbHOTO aHamizy [13-15], 30KpemMa
KiacTepu3altii, iHgekcayi, kmacugikauii, imeHTHdikarii
BUKHUIIB TOLIO.

Mera crarri

MeToro CTarTi € OrMAN i XapaKTepHUCTHKa BilOMHX
MPOTHO3HUX MoJeNel, fAKi MOXYTb CKJIagaTd OCHOBY
inopMallifiHUX CHCTEM TMPOTHO3YBaHHA, a TakoX
(opMyIIOBaHHS ~ MPOMO3UIIA  IIOJO  MiABMIUECHHA
eheKTUBHOCTI YIIPaBJIiHHA NPOLIECOM NPOTHO3YBAHHA.

®opMaJIbHI OCTAHOBKH 321241
DPOrHO3YBAHHSA YaCOBHX PSIiB

Cdopmymoemo o3HaueHHS yacoBoro psany. Hexait

5 - JMCKPETHa MHOXUMHA. JIMCKPETHHMM YacOBUM
pamoM

{2} =122z, ={z(8),2(8,) -, 2(1,)}

Oynemo Ha3WBaTH CKiHYEHHY TOCNiJOBHICTB
BYMIipIOBaHb, fKi NMPOBOAATHCA B [IUCKPETHI MOMEHTH

t,es, i=ln,

XapaKTEPUCTHKHU 3MIHHM CTaHiB mpolecy abo sABUIIA, SKe

qacy neN 1 OQikCyloTh TIEBHI

JIOCITIIKY €ThCS, I, — mo4aTkOoBMH MOMEHT 4acy.

Bynemo BBaxaTy, 10 BUMIpPIOBaHHS NPOBOAATHCS Yepes
NEeBHI 4YacoBi iHTEpBaNM: XBWIWHA, TOJIWHA, JIeHb,
THXAEHb, MiCillb, KBapTajl TOLIO. Pe3ynbraTi
BUMIpIOBaHb ificHi 7 eR, i=1-,;, neN 1 MOXYTh

ABNATH cO00I0 OIHOPiIHI €KOHOMIUHI MOKa3HUKHU (PiIBEHb
iHQmAii, 00’eM BHIYyIIEHOI TNpPOAyKii), ¢iHaHCOBI
MOKa3HUKK TOHmOo. B eKOHOMETpHII YacTo po3IJisiAaloTh
4acoBMH pAN AK YACTKOBY peasli3alild CTOXaCTHYHOIro
npoLecy,  AKMH  MPENCTaBIAETECH  HECKIHYEHHOIO
BUNAJKOBOK MOCITIJIOBHICTIO. AJe Ha BimMiHy Bin
€JIEMEHTIB BUIAIKOBO! BHOIPKY, 3HAYEHHS YaCOBOTO PALY
HE € He3aJISKHUMH Ta OJIHAKOBO PO3NOMITIEHUMH.

MokHa ~ BHOUIMTM  Taki  OCHOBHI
HPOrHO3yBaHHs YaCOBUX PsiB

- MPOTHO3YBaHHS MaiOyTHiX 3HAUEHD;

- MPOTHO3YBAaHHS 3HAKiB MNpPHUPOCTIB YaCOBHX

3aj1ayi

pAMiB;
- igeHTH}iKaLisA MOMEHTIB JIOKaJIbHUX
€KCTpPEMYMIB.
[Tepmwa 3azada (OPMYIIOETBCS Tak: Ha OCHOBI
ZpsZ z m<n

PETPOCHEKTUBHUX 3HAYCHBb

{Zi}n

n><n=1>"""“n-m+l
s

pAany 1=l | Ha}i6iNbLI TOYHO OLIHMTH HOTO TIOBEMIHKY
- bislygseeid i
B MalilOyTHROMY B MOMEHTH  m” n+ n+0  100TO
noOyxyBaTH TMOCHIZOBHICTh NPOTHO3HMX  3HA4YeHb
A yn+6 A A~ n
{Zi},'znﬂ :{Zn+1’zn+2""’zn+0}
b
e ¢ - TOPM3OHT TIPOrHO3yBaHHA; " — 06’em
PeTpOCIIEKTHBHOT BUOIPKH.
z.(n) .
[Mo3Haunmo  uepes IIPOTHO3, KU

t :
pO3paxoByeTbCs B MOMeHT " (B Touli ”7) Ha ¥ ToYoOK

r=10 : ;
BIIEpEL, > 7 . Taka (yHKUiOHAIEHA 3aJ1€KHICTh, IKa

N03BOJIE  ONKCATH  MOBENIHKY  YacOBOrO  psny,
Ha3sHBA€TbCA MOMEIUIIO IPOrHO3yBaHHA. [lo3HaumMo

. . F
MOJEb Ui NaHO1 3aJa4dl 4epe3 L, Hpomo:«x JacoBOToO

{ n

z;} . ..
pany { ’}'=1 Ha OOHY TOYKY BIIepel Ha OCHOBI AaHOI
Mozeni MoxHa (OpPMaNbHO 3alMCcaTH Yy BUDIALL
Zn+1 = zl (n): F; (zn-lrwl’zn—m""’zn) . y Bl/lﬂaﬂl(y
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[POTHO3YBaHHS 3 TOPU3OHTOM 0>1,

iTepaiiHmiA TAXia:

2n+1 = 21 (n) = ‘Fl (zn—m+l’zn~m+2""’zn)

>

3aCTOCOBYIOTH

2n+2 = 22 (n) = F; (zn—m+2’Zn—m+3""’zn’2n+l)

’

~ ~ ~

Zn+9 = 59 (n) = F; (zn—m+9""’Zn+9—2’zn+0—l) , m<n .

3aieXHO BiJ THITy MOJEJNi, BOHA MOXE€ MaTH DS
napameTpiB, sAKi MOTpeOyIoTh OKpeMoi OmiHKH. [Jlo Takux
Mojielieli HaslexaTh, HAPUKIIA/, afaTABHI OTiHOMiabHi
moneni [4; 6]. TloOymysard HaOLIbII TOYHY OLIHKY
o3Hayae MoOyayBaTH TaKy MOIENb, KA 3a[0BOJIBHSIE
BIJMOBIMHMIA KpUTEpili OIIHKA AKOCTI MPOrHO3YBaHHS.
Jna naHoi 3amadi TAKUMH KPUTEPIAMH MOXYTh OyTH
cepeiHe aOCONIOTHE BiIXWIEHHS, CEpelHs KBaapaTHyHa
NoXHOKa, CTAHIAPTHE BIIXWIEHHS, BiJHOCHA MOXHOKa
TOLIO.

Ha ¢inancoBoMy i BalIOTHOMY pHHKAX, 4acTo
JOCUTH TiependayaT KOPOTKOYacHy IMHAMIKy 4acoBOIo
psimy 6e3 po3paxyHKy Oe3nocepelHbO IMPOrHO3HUX
3HaYeHb. IIpoGneMoro € mo0ymoBa Takoi HaHTOUHIMIOL
Mmozeni, ska © BH3Hayana NPOrHO3 3HAKy MOPHUPOCTY
3Ha4YeHHs YaCOBOrO PsIy Ha OfHY TO4Ky Brepel. [laHa
3ajava, 3a3sBUyal, 3acTOCOBYETbCA JUIA BH3HAYEHHS
HAaOpsIMKY —pyXy LiHM BaIOTHHX Tap 1 Moxe
BHKOPHCTOBYBATHCS U BU3HAYEHHSA EKCTPEMAJIbHHX
TOYOK a0 TOYOK PO3BOPOTY PHHKY, TOOTO TaKMX TOHOK,
AKi BKa3ylOTh MOJAIBLINA HAMPAMOK PyXy LiHu. Mozenb
TAKOr0 THITy MOXE PO3TIIAAATCA SK YaCTKOBMI BHUITAIOK
TOTIepeIHBOI 3a/1adi, MPOTe Ha NMPAKTHLU AJIA MiABULIEHHS
TOYHOCTI [IPOrHO3YBAHHS 3HAKIB IPUPOCTIB 3aCTOCOBYIOTH
cnewadiuni Mozeni, Hanpukiag, Moaens Jlykamuna [6].

: F,

[To3HaurMO MOJEI OO THITY Yepe3 2.
PosraHeMo  (opMaibHY — [IOCTaHOBKY  3ajadi
NPOTHO3yBaHHs 3HAKiB NpUPOCTiB dYacoBoro psaay. Ha
n
{zi}

OCHOBI psiy =l noGymyeMo psil, SIKA CKIaJaeThes

s %
3 IePIIMX pPI3HULD B2,
e Azl_zzl—zi-l’izzyn.

n
[Mo3Hauumo 4yepes {Z’}H 3HAKOBUM Dpsfl, KOXEH

€JIEMEHT SIKOTO 3aJa€ThCs (HOPMYJIOIO: i =sgn(Az,)
abo
+1,Az, >0
X =1 0,Az,=0
-1, Az, <0 nput ,':2,;1’

a NMpOTHO3 3HaKy NpPHUPOCTY, AKUH pO3paxOBYETHCHA B

. 7. (n
toyui 7 wa ¥ TOYOK BHEpel MO3HAYUMO 4Yepes Z( )

. E,
Toni Momens ~ 2 y BHNAAKy HPOTHO3YBAaHHA Ha OOHY
TOYKY BIlepe] BU3HAYA€THCS TaK:

/%'Hl = 21 (n) = F; (Zn—m+l’2n—m+2""’zn) &

Mae MicUe TakoX ¥ iTepauifHnil Hifxin y BUTagKy

NPOTHO3YBaHHA 3HAKY NpPUPOCTY s 0>1 npore na
NpaKkTULi HOro He 3acTOCOBYIOTh. B jamill 3amadi, Ha
BiIMiHY Bill NoTIepeiHbOI, BHKOPUCTOBYIOTBCA CrieLM(igni
KpHTEpii OLIHKM SAKOCTI, fKi 4acTo GyXYIOTBCS Ha OCHOBI
¢yukuii Xesicaiina ab0 LULIXOM MiAPaXyHKy KibKOCTi
NpaBWILHO  Tepen0adeHHX  3HAKiB  NPHMPOCTIB 3
BpaxyBaHHAM 3Ha4dyIIOCTI PO3PAXOBAHMX MNpPOTHO3iB 3a
JIOTIOMOTOIO BaroBHX KoedillieHTiB.

Ille omHiero 3amadyero, sfKa BHKOPHMCTOBYETHCA Ha
GiHaHCOBHX pUHKax €  igeHTHQiKallii MOMEHTIB
nokanbHuX exctpeMyMiB [12]. Jiist wiel 3amaui Oymyrots
CreriagbHi  METOAM, SIKIi 4acTo 3acHOBaHi Ha
MaTeMaTHYHUX iHCTPYMEHTaX TEXHIYHOIO aHaily, cepel
SKUX  TPEHIOBi  iHIMKATOpH IUIMHHHX  CEpEeMlHiX,
iHaMKaTopH cuiu [ 16] Tomo.

Cnig 3a3HayuTH, IO OKpIM HaBENEHMX 3a1ady,
PO3IISIAI0Th TOCTAHOBKM 3 BPaXyBaHHAM 3OBHILIHIX
dakTopis, AKi MOXKYTh 3iICHIOBATH BIVIMB Ha ABHMILE 200
TIPOLIEC, IO TOCIIDKYETHCH.

Orisig Mojesiell Iporao3yBaHus, iX nepesaru
Ta HEeNOJIIKH

JocnimkeHHs  crtatel, omybnikopamux y 15
IpOBIIHMX HAyKOBHX BHIaHHAX Yy 70-80-tmx pp.,
nposeneHe Tadrom [17] mokasamo, mo mnoHax 75%
rpaiyHoi  iHdopMalli MpEACTABIAETBCS — YACOBMMH
psigamu. 3aBISKH TIOSBi TMOTY)XHHMX MpPOLECOPIB CTao
MO>K/IMBHM HE TiIBKW IPeICTaBIATH Nepedir nporecip 3a
JOMOMOIOI0 YacOBHX psniB, ajge § WBUAKO Ta 3
HEOOXiZIHOI0 TOYHICTIO NPOTHO3YBATH IX PO3BUTOK B
MaliOyTHeOMY. BIIPOIOBXK OCTaHHIX TPUALATH pOKiB
TeOpiss  NPOTHO3YBAaHHA  IHTEHCHBHO  PO3BHMBAETHCS.
Po3po6iieHo IOHAMMEHIE COTHA DI3HMX MOJIENEH, e
OLIbLIE METOIB, i 3 KOXKHMM POKOM iX KIIBKICTh 3pOCTAE.
TTpoTe Ha MpakKTHLi 3a3BU4al 3aCTOCOBYIOTH He Giibie 30
OCHOBHHUX Mojenel, 1HITH 3aCTOCOBHI y
BY3bKOCIIELiali30BaHMX 3afayax abo € HeMomyJIApHUMHU
gepe3 HH3bKY TOYHICTb. OCHOBHMMH KJIACHYHUMH

F .
NpOTHO3yBaHHA TUITY 1, SIK1

3aCTOCOBYIOThCSI ~ BOPOIOBK  0arathOX  pOKiB B
OIMPOKOMY CHeKTpi 3ajad SK MEHe[KepaMHu Ul
NPUHHATTA YNPaBIiHCBKUX PillleHb, TAK i JOCTiAHMKAMH
B Pi3HHUX ray3sX €:

- MoeNi eKCINOHEHLIANBHOrO 3INaIKyBaHHA, fKi
4yepe3 HAOYHICTH | MPOCTOTY YacToO 3aCTOCOBYIOTh
aHAJITHKA 11 KOPOTKOCTPOKOBOIO NporHosysaHHsA. Jlo
HUX Hajexarh [1-4]. amanTuBHa MOJNIHOMiaJlbHA MOJIENb
bpayna, mozmenb XojbTa, sKa 3aCTOCOBYETbCA VLA
MOJIEMIOBAHHS YaCOBHX DSIIB 3 BHPaKEHOIO TPEHIOBOO
CKJIAJIOBOIO, MOJieNb BiHTepca, sika 3aCTOCOBYETHCA LA
psadiB 3 aQAUTHBHOIO TPEHIOBOK  CKIAIOBOIO T2
MYNbTHILUTIKATHBHOIO CE30HHICTIO, alanTHBHA MOJIENs
nporuo3yBanHs Tpirra-Jliua, B sikili 3Ha4eHHs MapameTpa
3rVIa[PKyBaHH IMHAMIYHO KOPHMTYETBCA Ha KOXKHOMY
KpOL{ 3aleXHO Bif MOXMOKM IPOrHO3YBaHHA HAa OCHOBI
IUTMHHOTO KOHTpONBHOro curhHamy (tracking signal).

MOACIAMUA
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TeopeTudHi i emmipyHi acekT! BUGOpy ONTUMANIbHHX

mapamMeTpiB  3IVIa[UKyBaHHS Mojenell HapeneHi B
poborax [5; 6];
- perpeciiiai Mmozeni, sKi Tpu3Ha4YeHi WA

NPOrHO3yBaHHA a60 OLIHIOBAHHA 3HAYEHHA OJHI€l
3aje)kHOoi  3MiHHOI HAa OCHOBI 3HAa4YeHb  IHIIMX
He3aJe)KHUX 3MIiHHMX [UIAXOM BCTAHOBJIEHHA MiX
HAMH 3B’A3Ky. PO3pi3HAIOTH NapHy perpeciro, B fKii

3ale’kHa 3MiHHAa OIIHIOETBCS Ha OCHOBI  €IMHOI
He3aJeXHOI Ta MHOXHHHA, B fKii po3riagaloTh
KOMIUIEKC HE3aNEeXHIX 3MiHHUX. Takox

BUOKPEMJTIOIOTH JIiHilHy Ta HeNiHilHy perpecii;

- aBToperpeciiini Mojeni, iges AKHX MOJrae y
izenTudikawii  3anexHocTi MDK 3HaveHHAMH a0o
CTIOCTEPEKEHHAMU 4acoOBOIO pany IUIAXOM
JOCTIOKEHHS aBTOKOpeNsilii MK CIOCTEPEXCHHIMHU,
Aki  BUOMpaOTP 3 MEBHUM (PIKCOBAaHUM YaCOBUM
inTepBanom [4]. KnacHaHUMM MOJENAMH, AKi HajeXaTh
J0 JAaHOTO KIIACy € aBToperpeciiiHa Momens Nopsiaky P
AR (p), aBToperpecilina MOJIENb TUIMHHOTO CEPeHEOro
nopsankis P ta ¢ ARMA (p, q) [4]. Beaxaerbes, O
U9 3aCTOCYBAaHHS HaBeJCHUX Mojene, BXiIHuH psj
mae OyTM CTAliOHAapHUM, TOOTO MaTu crajie
MaTeMaTWyHe CIOAiBaHHA 1 aucnepcito. Po3BUTKOM
monenmi ARMA (p,q) crami aBTOperpeciini moneni
inTerposanoro rMHHOro cepenHroro (ARIMA (p,d,q))
i ARIMAX, ski Gynu 3anpornoHoBaHi B po6oti [3] i
BUKOPHMCTOBYIOTBCS y BHIIAIKy, KOJM YacOBUA DS
aBisie coboro HecrauionapHuit mpouec. [Moganburim
PO3BUTKOM  aBTOPEIpeciiHUX  Moleneil  CTauu
crienianizoBadi MoJeNi YMOBHOT reTepOCKeIacTHYHOCTI,
AKi 3aCTOCOBYIOTBCH IepenyciM Ha (QinancoBomy
PHHKY, B TOMY YWCIi JUIS aHailily BOJATWILHOCTI
yacoBux paniB: ARCH, ocHOBOIO sKOI € TBEpKECHHS
Npo 3aNeKHICTh YMOBHOI IHMCHepcii Bil KBaiapaTiB
nornepenHix 3Hadenp wacoBoro pamy Ta GARCH
(y3aransHena ARCH), 3rizHO 3 AKOIO YMOBHI aucrepcii
3ajeXaTh He TUILKM Bill TOTIEPEHIX 3HAYEHb pAdy, ane
if Binm momepemHix 3HaueHb yMOBHOI mucmepcii [7].
V 90-tmx pp. XX cr
monudikauiit mogeni GARCH: GARCH-M, EGARCH,
AGARCH, QGARCH i T.4.

Crlifl 3a3Ha4UTH, O KOXKHA 3 HaBEJICHUX MOJENei
i BimmoBimmi iM MeTomM MalOTh SK MepeBary, Tak i
HefoMikW.  Hampukiag, BHKOPHCTaHHA — MoJenei
eKCMOHEHLIANBLHOT0 3MIaIKyBaHHA OOyMOBJIEHE iX
TIPOCTOTOKO i MPO30PICTIO, B TOM K€ Yac HakKIaJAeHi Ha
KOXHY 3 Mojelnedfl BMMOTH OOMEXYIOTh iX IIHPOKe
3aCTOCYBaHHSA. Perpeciiini Mozemi TeX
XapaKTepU3yIOThCS POCTOTOFO i PHyuKicTIo [8], mpore i
HenipiiiHa, i yibiliHa perpeciiiHi Mopgeni MarlTh CBOT
pHemoniku.  JlinilinHa ~ perpeciiiHa  MoJens  He
BUKODHCTOBYEThCA /Ul MOJETIOBAHHA  HEJiHiAHMX
NpoLeci, a AK BiZOMO GLIBINICTH 4acCOBUX PAMIB, UL
AKMX BHHHKAac 3aJada OpPOTHO3YBaHHA 1 aHanisy,
XapaKTepU3ylOThcs ~ HeNiHIMHICTIO 1 HecTiiKicTiO
BiJIHOCHO CEPEIHBOro piBHs. Y TOM e Yac, CKIaHICTh
inentudikawii  QyHKUIOHANBPHUX  3aleXHOCTEH  Ta
pO3paxyHKy TapameTpiB  HeNiHiHHMX perpecifiHmx

Avrmn nonnofmeun
CYyaC pocp

AaraTo
Uvuaviay  vaiGav

Mozeneit B  Oararbox
3actocyBaHH [9].
OcTaHHIM YacoM, MOPIBHAHO YacTO 3aCTOCOBYIOTh
aBTOpErpeciitHi MoJeni Ta METOAM NPOTHO3YBaHHSI M
Garathox npuKIagHuX 3amad. Mopems ARIMA  a6o
mogenb bokca-JlkeHkiHca, ska € OfHiel0 3 0a3oBHX
MOJ€ENeN JaHOro KIIacy, JaBHO CTajia Kiacu4Hor. [l Hei
PO3paxoBaHi OUIHKM TapameTpiB 3aeKHO Bil 0COOIMBIX
BJIACTMBOCTEN YacOBHMX psAiB, BOHAa THydYKa Ta JIETKO
MozemoeTbes [3]. [IpoTe CyTTEBAM HEOTIKOM L€l MOaeNi
€ CKIaNHICTh PpO3paxyHKy YHCIEHHUX MapameTpiB, ii
OOMEXEHICTh BUMOIOK0 CTALIOHAPHOCTI YACOBHMX pALIB,
HOpMaJIbHOCTI Ta He3aiexHocTi sammikis [3; 10] i, sk
HAaCJiIOK, HE3JaTHICTh MOJIEIOBATU HENiHiiHI MPOLIECH.
Hageneni BuMorm He OymyTh BHKOHYBaTHCA UL
6iTbIIOCTI MPUKIIAHKX YACOBHX PAIB, 30KpEMa PAIiB, Ak
BUMHMKAIOTh Ha (hiHAHCOBOMY PWHKY. MeXaHi3M reHeparii
4acOBUX PAIB HE 3aB3K/H € JIHIHHIM i CTalliOHAPHUM.
Cnig 3a3HAYMTH, [0 3&IEKHO BiX 3ajaui
NPOTHO3YBaHHs, TOYHICTH MOJENi MOXKE MaTh Kilbka
acTeKTiB, 30KpemMa noxuobka TIPOTHO3YBAHHA
Ge3rnocepeiHb0 3HAYEHb YACOBMX DAIiB Ha BH3HAYECHHUH
rOpU30HT, TIOXHOKa TIPOTHO3YBaHHSA 3HAKIB HpPHMPOCTIB.
KpiM Toro, y BHNAAKy INPOTHO3YBaHHsA (DiHAHCOBKX
MOKAa3HKKIB, TOYHICTH MOXKE PO3IVLLIATHCS 1 YEPE3 MPU3MY
MOJAJBIION0 NPUNHATTS pillleHb. B IBOMY BHITAJIKY

BUIagkax oOMexye IX

Momenms abo Meron, IO i Bimrnosimae, Oyne
XapakTepusyBaTMcss 3 TOUKM  30py  JOCSTHYTOT
ekoHOMiuHO1 edekTuBHOCTI. Came TOMY, e(eKTHBHI

mozeni abo MeToay IMPOTHO3YBaHHS MOBHHHI BONOIITH
3maTHicTIO  imeHTH(]IKyBaTH KIIOYOBI XapaKTepPUCTHKH
YacoBUX psNiB i BHKOPHUCTOBYBaTH iX U1 JOCATHEHHS
MOCTAaBNEHMX winedl.  Bkasani knacmuui Mmonenmi wmiei
3[aTHOCTI HE MAIOTh.

MoXHa  BHIOUTMTA  [Ba  OCHOBHI  HANpsMKH
JIOCITiIKeHb, SKi OCTAaHHIM 4acoM copMyBaucs B raiysi
CTBOPEHHS CHCTEM IIPOrHO3YBAHHS:

- CTBOpEHHS  KOMOiHOBaHMX
MozeNel MPOrHO3yBaHH,

- po3poOka Ta BUKOPUCTAHHA
iHTEJIEKTYaIbHOTO aHAJTI3Y YaCOBHX PAMIB.

[lizxomu [0  KOHCTPYIOBaHHA  KOMOIHOBAaHMX
Mozenelt i iX ekcriepuMeHTalbHi JOCIiKEHHS HaBOIAThCS
B poborax [6; 11; 12]. EdexTuBHi MeTOIM aqanTUBHOTO
OLHIOBAaHHS MOJENel TNPOTHO3YBaHHA, AKi CKIaJaloTh
6asy KOMOIHOBaHMX MOJENEH, IO03BOSIIOTH B LIOMY
HiABMIMTY TOYHICTH NMPOTHO3YBaHHSL, IPoTe X modyaosa
MOB’A3aHa 31 3HaYHUMH TpynaHomamu. [ToOynosanui 3a
KOMILIEKCOM TPOTHO3 Ha OCHOBI CENEeKTUBHOrO abo
riGpMAHOTO MiAXOMiB, TOBWHEH OYTH TOYHIIIMM, HiX
NpOrHO3 OKpeMo B3sATOl Mojeni. TouHiCTE B IBOMY

faraTopiBHEBHX

METO/IB

BUINAAKY  JOCATAEThCA  3aBNAKM  OesmepepBHOMY
OLIHIOBAHHIO 0araThOX aJanTUBHUX MapaMeTpiB.
Ji31110%108 HaNpsMKOM, AKUHA KOPUCTYETHCS

THOIYJIAPHICTIO, € iHTeNeKTyanbHH aHaili3 YacoBUX PAIB
a60 Time-Series Data Mining, i sKkuM po3yMitoTh Halip
iHHOBaLIMHMX  METONIB, SAKWM  BKIIOYA€E  IMiIXOAH
[HTe/IEKTyaIbHOTO aHaJli3y JAHMX, IO TpH3HAYEHi Ui
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inentndikauii mpuxoBaHMX a0 AacCOLIATHBHUX IPABHII
JAHVX YaCOBMX DSJIiB, METOAM HeiHiliHol nuHamiku [18],
ONTMMi3alii Ha OCHOBI TEHETWYHUX aIrOPUTMIB Ta
mporpaMyBaHHsi reHeTHdHMX Bupasis [19] i Ta 3
MOMEHTY BUHUKHEHHS iHTEIEKTYaIHOTO aHaJli3y YaCOBHX
paniB po3poGieHo Gisblie COTHI CrielianbHuX METO/IB, sKi
CTOCYIOTBCA 3an1aq inpekcari, KiIacTepu3anii,
xnacudixaii [13; 14], inenTudixanuii BUKHIB TOLIO.

BHCHOBKH i NepcneKTHBH NOAAJbIIHX
JOCJIIKEeHDb

TlpoGnemMu CTBOPEHHs CHCTEM NPOTHO3YBaHHA B
fepmly 4epry CTOCYIThCs  MOOYyIOBM  TaKoro
KOMIUIEKCY MoJenel, AKkuil Ou XapakTepu3yBaBCs
HEOOXiIHOX TOYHICTIO, NPOCTOTOK, THYYKICTIO B
3aCTOCYBaHHi i NpO30picTI0O B OWiHII NapameTpiB.
3acTtocyBaHHs OiMBIIOCTI KIACHYHMX CTATHCTHYHUX
METOJMIB i MoJAeNned NOB’A3aHe 3 BUKOHAHHAM DALY
KOPCTKMX BMMOT: CTAalliOHAPHOCTi, HOPMANBLHOCTI Ta
He3aJIeXKHOCTI 3aJUILKIB YacOBHUX pAmiB.
KonctpyroBanHs HeniliHiiiHuX abo koMO6iHOBaHMX
Mozenael MNoB’sA3aHe 31 3HAYHOIO CKIANHICTIO i He
3aBXAM NPUBOAMTH [0 MiABUUICHHS TOYHOCTI.
BUKOPHCTaHHA METOMIB iHTENEKTYyaJbHOIO aHali3y
TeX  XapaKTepU3yEThCS HEBHUMHU  HeJOJiKaMu,
30KkpeMa B 3ajadax KiIacTepusalii BUABIAETHCH
HEOJHO3HAYHICTh PE3y/IBTATIB NpH BHOOPI pi3HUX Mip
6nuspkocTi. TUM He MeHIIe, BKazaHi Mojeni Ta
METOAM 3a yYMOBH e(QEKTHBHOTO  YNpaBIiHHA
NpOIleCOM TMpPOTHO3YBaHHS, 30KpeMa I[O€IHAHHA B
KOMIIJIEKCax CTaTHCTUYHMX Moenen Ta
{HTeNEeKTyaNbHUX METOMNIB, MOXYTh OyTH YCIIIIHO
3acTOCOBaHi Ta aJanToBaHi 00 LiJeH NPOTHO3HHUX
iHbOpMaLlifHUX CHUCTEM.

Ha nmormsng aBTopa, NepClNEKCIEKTUBHUM
HanpsiMoM B po3pobui iHpopMamiiHUX CHUCTEM
NpOrHO3YBaHHs  Ha  CbhoromHi €  mobydosa

xoMBinoRANUY ananTHRHUY MOpenel, gxi

HORAHMX 2ANANTHBHUY MO nenei , MOXYTE
BKJIIOUATH aJaNnTHBHI MOJiHOMiansHi MOJeNi pi3HHX
HOPSIKIB, MOJENI aBTOperpecii Tomo, nepeBaru SKUX
BUNOOYBAOTECA 3 PE3yNbTATIB  KiIacTepusauii
4acoBOro psioy, 30KpeMa MeTOHaMHU HaHOIMKYOro
cycina abo K-HalOmmKk4ux cycifis.

Cnig 3a3HaYWTH, I[MO0 OCTaHHIMH pOKaMu
3’ABJIAETHCA PO3YMiHHS TOTO, IO A 6araTbox 3anady
iHTeNeXTyanpHOro  aHamizy  JaHUX  HeoOXimHO
3aCTOCOBYBAaTH HE IIBMIKMI Ta HaOmwxkeHuit, a
NOBiNBHMM, ane TOYHMM i1 rpyHTOBHMI momyk [15],

[pOIMOHYETHCSA  BUKOPHCTOBYBATH  METONH,  SIKI
MOXYTh OYTH MaKCUMaJlbHO JIETKO IPAKTHYHO
3acTocoBaHi. 3 ormigy Ha e, po3pobieHa

inpopmaniitHa cucremMa NOBMHHA OYyTH AOCTAaTHBO
NPOCTOK0 y 3aCTOCYBAaHHi Ta monaTH oOMexeHHA i
HEIONiKH KJACHYHHUX MiIXOIiB aHali3y, 30KpeMa THX,
AKi CTOCYIOTBCS CTalliOHAPHOCTI YaCOBHUX PAiB.
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