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Annotation. A systematic approach to modeling non-linear non-stationary processes
using statistical data and principles of system analysis is proposed. A new model of the
studied financial process has been constructed, which provides a high-quality short-term
volatility forecast. The technique for constructing models of heteroscedastic processes has
been improved, which provides adequate models for the dynamics of dispersion in the
presence of informative data. An example of constructing an adequate model of the dispersion
dynamics of a heteroscedastic process is given. Computational experiments aimed at
modeling the dynamics of conditional dispersion have been carried out. The effectiveness of
the proposed methodology for modeling processes that are non-stationary with respect to
dispersion is illustrated. The obtained characteristics of the constructed models of the
UARGU indicate the possibility of using conditional variance for forecasting in practice.

Keywords: geteroscedastic model, volatility, model building, adequacy criteria,
autocorrelation function, partial autocorrelation function.

Beryn

®diHaHCOBO-eKOHOMIYHA cdepa Ta TOB’sA3aHI 3 HEIO  IPOIECH
CYIPOBOJDKYIOTh HaC Ha KOXKHOMY KPOIIl HAIIOTO MOBCSKAECHHOTO XHUTTA. Came
TOMy iX BHUBYEHHs, a OCOOJIMBO JOCIIJDKEHHS HENIHIHHMX HECTallloHapHHX
NpolLeciB, BUMAaraloTh 3 KOXXHUM JHEM Bce OUIBIIOI yBarW BiJl HayKOBOTO
CYCIIJIbCTBA. 30KpEMa, BCE aKTYaJIbHINIMMH MOCTAIOTh MUTAHHS MOJICIIOBAHHS
Ta MPOTHO3YBAaHHsI MPOILIECIB, SKi 3apa3 BiIOYBalOThCs B YKpaiHi, ajke 3a yMOB
HepexiHOT eKOHOMIKH Ta pPi3HOMAHITHUX 30BHILIHIX YU BHYTPIIIHBOAEPKaBHUX
(bakTOpiB BILIMBY, HAOYBaIOTH HOBHX 0cOOIMBOCTEH [1].

IcHyroui MeToAM HE 3aBXKAM JAal0Th MOXIIMBICTH OTPUMATH JOCTAaTHIO
TOYHICTH MPOTHO3Y. TOMY HOIIYK HOBHX METOJIB Ta KOMOiHAMIs iICHYIOUHX IJIS
JIOCSTHEHHSI OLTBIIOT TOYHOCTI Ta aJeKBATHOCTI MOJIEIICH T03BOIUTH (POPMYBaTH
e(eKTHBHI YIPaBIIHCHKI PIIICHHS, 110 € BKpail akTyainbHUM [2].
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OcHoBHa yacTUHA

OCHOBHOIO METOIO IaHOT pOOOTH € aHaIIi3 Ta JOCIIJDKEHHS 3aCTOCYBaHHS
aBTO perpeciiiHuX Mojenell Pi3HUX MOPSIKIB Ta FETEPOCKEICTUUYHUX MOJIENCH
JUISL IPOTHO3YBaHHI HENIHIMHUX HecTallloHapHUX (DiHAHCOBUX YM €KOHOMIYHHX
NpoLECiB, 3a JOMOMOrOI0 SKUX MOXKe OyTH OIMcaHa JUHaMika OaHKiBCHKHX
MPOAYKTIB Ta MOOyIOBa HOBHX MOJIENEH, SIKi 3/aTHI aJeKBaTHO OIHUCYBATH
3a3Ha4YCHI MPOIIECH.

OCHOBH METOJWKH MOJICITIOBAHHS YacOBUX pPsiB po3pobieHi bokcom i
bxenkincom B pobGoti [3]. 3a3HaueHa MeETOAMKA 3aCTOCOBYETHCS JUIS
MOJICITIOBAaHHS ~(DIHAHCOBHX, CKOHOMIYHHX, OaHKIBCHKHUX, TEXHOJIOTITHHX,
COLIATFHIX Ta €KOJIOTIYHHX IporieciB. [lomanpine BUKOpUCTAaHHS | MOAU(DIKaIis
JIAaHO1 METOJMKH PO3TISIHYTO B [4 - 6].

Jus anamizy Oyno oOpaHo wacoBuii psx  VPD - BigcoTok 0OaHKY 1O
JICTIO3UTaM.
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Puc.1. VPD - BincoTok 6aHKY IO JETO3UTaM
3 rpadika BUIHO, IO JAaHWUI YAaCOBHUI sl Mae MIHIHUBHUI XapakTep, TOOTO
HOro 3Ha4YeHHs IOCTIHHO 3pOCTAlOTh a00 3MEHIIYIOThCS. BomaTuibHICTh — Lie
CTYIiHb MIHIMBOCTI TMapaMeTpa dacy. CTymeHeM BOJATHUIBHOCTI € THUCIepCis
ab0 cepenHBOKBAIPaTHYHE BIAXWICHHA. SIKIIO AMCIIEPCis MpOIeCy 3MIHIOETHCS
(3HIKYeTbcAd 9M  30IIBLIYETHCSA) Yy dYaci, Takui Mpouec Ha3HBAIOTh
TeTEepOCKEIaCTHYHNM, SIKIIO JHCHEpCis HE 3MIHIOETBCS, TAaKWH IpOIeC

Ha3WBAETHCS TOMOCKEIACTUIHHM.

Jns moOynoBu MoJieni JaHHOTO HPOIECCY 3aCTOCYeMO MOAM(IKOBaHY
Mmetonuky Jhxeninca-bokca anamizy aBroxopemsniitHoi (AK®) Ta wactkoBoi
aBTokopersniitnol gyrkmii (HAK®) nns Bu3Ha4YeHHS 3ammi3HEHb, SKi MOXYTh
Oytu BKIrodeHi a mozpenb. CHOYaTKy HEOOXINHO B3MIAAUTH Pl IULIXOM
moOyIOBU aBTOperpeciiHol MOzeNli HU3bKOTO TOPSIKY Ta Ha OCHOBI 3aJIMIIKIB
nobyznoBanoi Mozxeni mooymxyBatit AK® ta HAK®D. 3 anamizy 3Hauenp AKO® i
YAK® nobynyBati MoJiesb reTepockeaacTuaHoro npouecy APVYT.

JL1s MozeTIoBaHHS BUKOPUCTOBYEMO CTaTHCTHYHHHN makeT Ewievs.
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1 0.404 0404 16.655 0.000
2 0025 -0.165 16.720 0.000
3-0.029 0.032 16.809 0.001
4 -0.022 -0.020 16.859 0.002
5-0.019 -0.008 16.896 0.005
6 -0.022 -0.015 16.949 0.009
7-0.005 0.011 16.951 0.018
g 0.000 -0.006 16.951 0.031
9 -0.020 -0.024 16.997 0.049
10 -0.038 -0.023 17.156 0.071

&% (k)=3.973860 + 0.470585 * &* (k —1) — 0.165058 * £* (k — 2)

Jns BU3HAueHHS aJeKBaTHOCTI MOOYZOBaHOI MOAEN BHKOPUCTOBYEMO
CTaTUCTUYHI XapaKTepPUCTHKH — KoedilieHT nerepmiHaiii R-squared, cyma
KBaJIpaTiB MOXUOOK MOJIeNi, XapakTepuctrka Japbina Barcona ta iHmi.

CraTHCTHYHI XapaKTePUCTHKH MOOYAOBAaHOT MOJIENI HACTYITHI1:

R-squared 0.163358 Mean dependent var 5661678
Adjusted R-squared 0.154643 S.D. dependent var 25.72049
S.E. of regression 23.64828 Akaike info criterion 9.184655
Sum squared resid 5368714 Schwarz criterion 9.237409
Log likelihood -448.0481 Durbin-Watson stat 1.866692

3a noka3aukoM R-squared 0.2 Mozens janeka Bia aleKBaTHOCTI, TOMI SIK
nokasHuk Durbin-Watson mMae He noranuii pesynsrat — 1.9

[okpammmo moOynoBaHy MoOJeNb LUIIXOM JIOJaBaHHA 1O  Hei
aBTOpErpeciiiHoOl CKaJoBOi MO BiTHOIIEHHIO JI0 yMOBHOi mucmepcii z(k), sika
00YHCITIOETHCS 32 CTATUCTHYHUMH TAaHUMH.

Hdus psga y(f) moOymoBa psity YMOBHOI JUCIIEpCii pO3PaXOBYETHCS

w-1

k+

HACTYITHUM YHHOM: Z(t):w% i [yi)-yl*>, ne k=2,3,4, ..., w - po3mip

o owl
ik
2

PYXOMOTO BiKHA, 32 SIKHM PO3PaXx0OBY€EThCS YMOBHA JUCTIEPCisl.

Jis oOunciieHoTro psimy YMOBHUX muctiepciit 3 anamizsy AK® i YAKD B
MOJENIb MOKHA BKIIOYHTH 3ami3Henns 1,2,3.

OTxe, B pe3yNbTaTi MPOBEICHUX JOCITIKEHb Oyia moOyIoBaHa HACTyITHA
MOZENb.

2(f) =1.960486+ 2.07862 1* z(t — 1) — 0.1604740% z(r — 2) + 0.471638% z(t — 3)

+0.062267% £2 (k —1) + 0.046292% £ 2 (k — 2)

e momens YAPYI'(3,2).
3 aHani3y CTaTUCTUYHUX XAPAKTECPUCTUK BUIHO, 11O JaHA MOJECIIb
aJICKBaTHO OIHCY€E TeTePOCKEIaCTHUHMIA Tporiec. XapakTepuctika [apOina
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Barcona 6yu3bka 10 2, a KoedillieHT JeTepMiHailii, SIKHii TOKa3ye CTYIiHb
aJeKBaTHOCTI Mojei 1.9.

BucHoBku

I'etepockemgacTiuHi MNpolecH IMHUPOKO TMOMIMPEHI y  JTOCTIKEHHS
(hbiHaHCOBHX Ta OAHKIBCHKUX IMPOIIECIB, OCKIIBKH IIi MPOLECH MAIOTh MiHJIHBHMA
xapkrep. HeoOximHicTh MOOYAOBH MOJEICH TIeTepPOCKETACTUYHUX IPOIIECIB
00yMOBIICHa THM, IO YacTO HEOOXITHO NIyKaTH HPOTHO3M OI[iHOK yYMOBHOI
JICTIepCii, 3 METOIO OIIHKY (hiHAHCOBHUX Ta OAHKIBCHKHX PU3HKIB.

[loOynoBaHo Mojenb JAWMHAMIKM — JAWCIEPCIl  TeTepOCKEeNacTHYHUX
mponeciB. BuxonaHi 004YMCIIIOBaNbHI E€KCIIEPUMEHTH, SKi UTIOCTPYIOTh
e(eKTUBHICTh  3alpPOMOHOBAHOI ~ METOAWKHA  MOJEIIOBAaHHS  MPOIIECIB,
HeCTalliOHApHUX CTOCOBHO nucrepcii. OTpuMaHi XapaKTepHCTUKU 30y10BaHUX
Mmogeneit YAPYT cBiguaTh mpo MOKIHBICTh BUKOPUCTAHHS JUIS IPOTHO3YBAHHS
0aHKiBCBKHX MPOIYKTiB, 30KpEMa BIICOTKY I10 JETIO3UTaM OaHKY.
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The article touches the subject of using the WordPress content management system to create
a music blog site.
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