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YMyMnawTupunraH aBToperpeccus WapTiu
xeTepockepgactuk (GARCH) mopenu

P. Maxammagues, Y. [I)xymaHasapos, LU. Maxmynos

Ywoy makonagarv kapawunap MmyannudnapHuUHr lWaxcui ukp Ba myrnoxasanapu 6ynmo,
V36eknctoH Pecnybnukacu Mapkasuii 6aHKUHUHT pacMmuii nosvuuscu GunaH Moc
KenMacnuri MyMkuH. Y36eknctoH Pecnybnvkacu Mapkasuii 6aHkM Makona MasmyHura
XaBobrapnvk onmanan. Takaum KUNuHraH matepuannapHu xap kaHgam ycnybaa kamta
nwnaTuw dakatruHa myannudrap pyxcatu bunaH amanra owmpunaau.

AHHOTauUuA

Ywby makonaga XeTepockenacTuK Ba aBTOPErpeccvMB WHAUKATOPNapHUHP
lWapTnn AucnepcusnapyvHn aHuknawa ymymrawTmpunraH aBToperpeccus
wapTtnn xetepockegactuk (GARCH) mogenu eputunraH. XycycaH, GARCH
Mogenuaa HoMabSlyM napamMeTpnap Makcuman 3XTUMOSIMK (PYyHKUMSCH
(maximum likelihood function) épaamnaa 6axonaHagun. Maskyp makosna maxcyc
MoJennap opkanu mammnakaT MOMUABUN KypcaTKknynapugaru ysrapyBYaHvK
AapaxacuHu 6axonaluHy TakoMunnawTupu Makcaanaoa TanépnaHran.

TasiHY cy3nap: aBTOPErpeccuB, XeTepockeaacTuk, KanMaH QunbTpu,
Makcumarn aXTUMOIUK, HACOUIA XaTomnuK, LWapTnv AUCNEepCUs.



YMyMnawTupunraH aBroperpeccuB waptnm xetepockegactuk (GARCH)
Moaenu

ABTOperpeccuB WwaptTnu xetepockeaactuk (Autoregressive Conditional
Heteroskedasticity, ARCH) wmogenn ymymnawTtmpunraH aBToOperpeccus
wapTtnn  xetepockegactnk  (Generalized  Autoregressive  Conditional
Heteroskedasticity, GARCH) mopenu! kypuHuiiMra keHraitupunraH. Ywoy
MOZeN OpKanu XeTepockedacTuk? Ba aBToperpeccus® uHOMKaToprnapHUHT
lWapTnu gucnepcusnapuHn  aHuknaHagu. LWyHuHrgek, mogen waptnu
aucnepcuanapra acocnaHraH 6ynub, ywby wapTtnu gucnepcma ytraH BakT
kaTopuaarm KBagpaTuUK KAMMaTMapUHUHI Yn3MKNK  pyHKUMACKH cudpaTmaa
ndoganaHaau.

GARCH(p, q) mogenura Kypa Kynungarunap daxxapunagu:

(1) E(e; | e, u<t) =0, t e’z
(2) of =Var(e; | epu<t) =w+XL aef; + X7, Biol,

(3) t EZEt = O-tnt

By epoa, € — Hucbuin xatonuk (residual), o2 — wapTnu aucnepcus,
aBa [ MaHdun ©OynmaraH xamMga @ KabTuh MycbaT y3rapmac
Koappuumentnap, p Ba q uHaukatopra termwnum ARCH (wHamkaTopaaru
ysrapyw) Ba GARCH (waptnv pgucnepcus) ONAWHIN  KUAMATIIapyHU
ndoganosuu narnap (lags), n — yprada kunmatn 0 Ba gucnepcuscu 1 ra TeHr
bynraH, xamga MyCTakusl Ba TEKUC TakCcuMnaHraH Tacoamduin ysrapyByu
(“independent and identically distributed random variable with mean zero and
unit variance”).

GARCH(1, 1) mogenu GARCH(p, gq) HUHI xycycuin xonn xucobnaHnob
Kynugarn kypuHuwra ara (p=g=1):

{Jtz = w+ ae? | + po’,
€ = 0Ny

1 Francq, C., & Zakoian, J.-M. (2010). GARCH maodels: structure, statistical inference, and financial applications.

2 Tacogudunin yarapyBumnap KeTMa-KeTIIUIMHUHE Yeknu aucnepcusicn opTub Gopca, ywby yarapysumnap
XeTepockedacTuK xmcobnaHaam.

3 OnavHMiM gaepaary HACOMI XaToNUKIaPHUHT XOpUiA AaBpdari HUCOUIN XxaTonuknapra anokagop 6ynraH nHaukaTop.
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By epaa, o — WwapTnu gucnepcus, a Ba S — MaHduii bynmaraH ysrapmac
KoadbdmumeHTnap, w — KabTun MycbaT yarapmac KOIPPUUMNEHT, € — HUCOUI
xaTonuk (residual), n, — yptada kunmaTun 0 Ba gucnepcusacu 1 ra TeHr 6ynraH,
xamia MyCTakun Ba TEKUC TakCUMIIaHraH Tacoandgum yarapysyn.

GARCH napameTpnapu Makcuman 3XTUMOSIMK doyHKUMACK (maximum
likelihood function) époamnga 6axonaHagw.

Makcuman axtumonnuk pyHkumsicu (Maximum likelihood function)

NHOoukaTtop BakT opanufFupgarn KanMatiiapu opacugaru siorapugoMunk
dapknap (log returns) katopu {ry, 15 ..., rr} y3rapmac (fixed) neb onuHca, yHUHr
0 (w,a, ) napameTpnap BekTopyn 6bunaH OGupranuvkgarn IXTUMONSTUKHUHI
3nunuk  pyHkumsacn  (joint  probability density function) kymmgarmnya
ndboganaHaau:

frore—g, o, 1150) = f(re| 1emg, o, 715 0) X X f (1] 745 0) X f (115 0)

Okopugarn TeHrnamara acocaH YMYMWIA 3XTUMOSINIMK  (PYHKUMACK
(general likelihood function) L(8; r;) KeNTUpUINLLIN MYMKUH:

T
L(O;1) = ﬂf(m Ti—q, -, 11; 0).
t=1

YMyMUA 3XTUMOSTINK (PYHKUMACUOAH Kypa norapupMuk 3XTUMOSNNK
dyHkumnacungaH (log-likelihood function) amanunértaa kenr coonganaHmnaan:

T T
1(6;1) = ﬂf(m Ti_q1, -, 11 0) = z log f (1¢| 14—, ..., 71 O).
t=1 t=1

GARCH napameTtpnapuHn 6axonawga Hucbun xatonuk (€;) Myxum
6ynrannurm  cababnu okopuagarn  TeHrnamaga Hucbun  xatonuknad
donagananuw ypuHnu 6ynagun. n, HUHr TakcumoT (distrubition) dhapasura kypa,
GARCH(p, q) ™mogenuga Hopman Hucbum  xaTtonuknap  OGunaH
e, = on,~N(0;07) ra opuwmnuHagn. t—1 paepradya  Gepunrad



MabrymoTnapgaH conganaHraH xonga Ba n,~N(0;1) gaH kennb 4mnknb
Nn; HAHT TaKCUMOT PYHKUMACK Kynngarmya ngpoganaHaau:

(| ) = — <——?>
f(n,|ne,_q,..,ng; 0 ex .
tl Me—1 0 P p >

LUyHWHrOek, €; HAHT TakCMMOT PYHKUMACK Kynngarmyda ndpoganaHagu:

1 €?
f(ng| ne_q, ...,ng; 0) = —exp| —5— ).
\ 2mof 20;

GARCH(p, q) Mmogenu y4yH Kynngarun wapTnu norapudmMmk 3XTUMMONIIMK
dyHKUMsCK xncobnaHaagu:

T T
1 €’
[(6;€i_1,...,€0) = Z log f (¢ €t—1, o) €¢) = Z exp <——t> =

t=1
T

1 1 . €
; —Eln(Zn) — Eln(at ) — 27‘3

2
—gln(ZE) —% T, [ln(w + aet | + fol ) + ct ]

2 2
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Homabnym napametpnapra (w, a, f) HuUcbaraH xycycum xocunanap onuo
HoMra TeHrnaw opkanu norapumMmk aXTUMOSIIIMKHU MakCcMManawTMpyBym
napameTpnap KMMMaTn aHuUKnaHaau.



