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AHHOMayuAa: Maskyp uamull Makoana muanuli saaromamus cymHuHe AKLL donnapu ea Espo
sasomanapuea HucbamaH xagmanuk pacmull KypCUHUHZ mebpPaHUWUHU 3KOHOMeMmpUK
modennap (ARCH sa GARCH ounacu moodennapu) opkanu 6axonaw 8a npozHosaawmupuwaa
baruwinardeaH. Taxaun daspu 2000 lun 1 saHeapdaH 2018 liun 17 uroneava 6yneaH OaspHU V3
u4yuea Kampab onzaH. Taxnun Hamuxanapu 6yliu4a 0AUH2AH HAMUMCA 84 Xyn0caaap ¢akam
myannug Hykmau-HasapuHu ugooanadliou.

AHHOMAYUA: HOCMOAWGA HAYYHAA CMAMbA MOCBAWEHA K IKOHOMEeMPUYECKUM MOOENAM
(cemelicmea ARCH u GARCH modenell) oyeHKU U Mpo2HO3UpPOBAHUA B8071amMuabHOCMU Kypca
HayuoHanbHoU 8aa10Mbl Cyma no omHouleHuo donnapa CLUA u Espo. Mepuod aHanu3 exkaw4aem
cebs c 1 aHeapsa 2000 no 17 uronsa 2018 2o0a. Pe3ysbmamel U 3aKa04eHUl noay4eHHble Ha 0CHO8e
aHQAU3a 8bIPAXAEM MOsIbKO MOYKU 3pEHUA a8mMopa.

Abstract: this article focused on the econometric modeling (ARCH and GARCH family models)
and forecasting weekly official exchange rate volatility of the national currency against the US
dollar and Euro. Analysis of the data set includes time period from 1° January 2000 to 17th July
2018. The findings and conclusions expressed in this paper are entirely authors view.

Kaaum cy3naap: santoma kypcu mebpaHuwu, ARCH ea GARCH ounacu modennapu

Kupuw

Bantota Kypcu TebpaHuwnapuHu 6eBocuTa IKOHOMETPUK MOAENNAWTUPULL Ba
b6axonaw TaxAunnapura YTuwaaH onauH, aactnab ARCH! Ba GARCH? ounacu
MOAENNAPUHUHT Ma3MYyH Ba MOXMATU XaKMaa KMCKada TYXTannb yTcak.

ARCH Ba GARCH ownnacu mogennapu y3 maamyH Ba MOXUATUIA Kypa, acCoCaH MOauA
6030pun, Wy XymnagaH BantoTa 6030pM KOHIObHKTypacuaarn MOAUABUMA aKTUBNAPHWUHT
(akumuanap, obnuraumanap Ba 6owKa AepuBaTvBnap) H6axOCMHM Xama BantoTa Kypcu
TebpaHuWNapuHK (Y3rapuwnapuHu) paspuii mabaymotnap (time series) acocupaa
3KOHOMETPUK TaxX/IMA KUAWULW, MOAENNAWTUPULL Ba NPOrHO3NALWTUPULLTA UXTUCOC/ALLTaH
MoAen aBnogNapuHM Hasapaa Tytaam [1].

ARCH mogenn wnk 6op R.Engel [2] TomoHupaH 1982 wunpa bylok BputaHums
MKTUCOAMETUAATN UHONALMOH HOAHWUKAMKNAPHM AaBpuit MmabaymoTtnap 6asacu acocmpa
3KOHOMETPUK Tax/IMN KWAWUW Ba MNPOHO3MAWTUMPUW MaAKCagMAa WWAAb YMKuaraH Ba
donpganaHmnraH. KeMmHYyanmk aca TaAKMKOTYM Ba MKTMCOoAUMnap ywby moaengaH monus
6030puaarn Hapxnap Y3rapuwaapuHUHT AaBpuUM TebpaHULWNAPUHM NPOrHO3AaWTUPULLAA
KeHr donganaHuLUraH.

GARCH mopgenu aca unk 6op T.Bollerslev [3-5] Ba S.Taylor [6] TomOHMAAH anoxuaa-
anoxuaa MyCTaKWA paBuWaa TaAKUK KUAWHIAH 6ynub, myannmdnap y3 moaennapuHm
EngelHuHr ARCH mopennHu 6ointuw 6unaH amanra owwupraH. XycycaH, ynap V3

! Auto Regressive Conditional Heteroskedastcity (ARCH) - ABToperpeccus LLlapTaun FeTepockegactanamk.
? General AutoRegressive Conditional Heteroskedastcity (GARCH) — Ymymuii AsToperpeccus LLiapTam FeTepockeactanamk.
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Mmogennapura AaBpuid  MabAyMOTIAPHMHI CTAUMOHAPAMK LAPTAAPKU, aBTOKpennaums
(TYnMK Ba KMCMaH aBToKopennsuua), okopu gasomuinmk (maximum likelihood) xampaa
OMp KAaTOp 3KOHOMETPUK TeCcTnap acocuMaa TeKWUPYyBNap YTKasUAUWKNHU KUPUTULLHU
TakMd Kunmb, mopaen Y3rapyBYMNAPUHUHT HATUXKAZAOPAUTMHM BolmTuwra Xxucca
KYLWMLraH.

D.Nelson [7] TomoHmnaaH GARCH ounacura maHcyb xmcobnaHraH EGARCH? mozenu
nwnab umkunraH 6ynmb, yHaa wKobun Ba canbuii axbopoTnap TabCUpUAa aAKTMB
6aXOCUHMHI Nacanniin (KauTULIM) aKTUB MHAEKCUHUHT Nacanuwura HMcbataH Te3pok, o3
6epul  3XTUMOJIMHU aACCUMETPUK Tap3ga HaMOEH OyAuWwKnHKM 6axonoBYM Mogen
xucobnaHaan. byHga canbuin axbopoTnapHUHT MKobM axbopoTnapra HMcbaTaH akumAa
MHAEKCM AAPOMALIMTUHUHT TebpaHUL fapaXkacura Te3POK TabCUP ITULLM acOC/iaHraH Ba
6y “nesepex apdpektn”, neb Hom onraH.

KeinHru GARCH ounacu mopgennapuaaH aHa bupun by IGARCH* moaennanp. Ywby
MOZAEeNb Y3 MOXMATUIA Kypa, CTaHZApT xucobnaHraH GARCH moaenvHuHr a (anbda) Ba
(6etTa) KoadPUUMEHTNAPU WUFUHAUCUHM Bupra TeHr 6ynuw 3XTUMONUHM Haxonall
UMKOHUATUHU ApaTagum. byHAaH Tawkapwu, ywby onnara maHcyb 6owkKa Kynaab moaennap
xam masyg, 6y116, ynap TGARCH®, PARCH® MGARCH’ kabu moaennapHu nbosanainam.

axoH monuna 6030pUHUHT ToBopa PUBOXKNAHMO BOpULLN MKTMCOAYMNAP, ONNUMANAP
Ba TaAKUKOTYMNap ypTacnaa moauAa  6030pM  KOHbIOHKTypacugarM  akTusiap
HAaPXNAPUHWUHI, BanloTa KYPCUHWUHT Ba OOWKA OMUANAP TabCUPUHMHT TebpaHuLl
AaparkanapuHu ywby akTUMBAApP KUMMMATUra €KUM YMYMUW MaKPOUKTMCOAMWA BasMATra
KaHYa/IMK TabCUp ITULWIM MYMKWUHAUTM Bopacuaary 3KOHOMETPUK Tax/uanapHu Tobopa
YYKYp amasra owmpuil TanabnapuHu Kynau.

AMHVKCa, XaNKapo BasloTa TM3MMMAA pYit 6epraH y3rapuwnapaaH KelnH® santora
KYPCNAPUHUHT KECKMH TebpaHuMLwaapra 103 TyTULIM OKMbaTuaa y1apHUHT MakpoUKTUCOAMM
BA3WUATra, WY XyMANagaH, Nya-kpeauT Tusumu bapkapopaurmra TabCUPUHW ONAVMHAAH
aHUKAAW, TaxJAWn  KUAMW  Ba  NpPOrHo3nawTvpuw  6wunaH  6GofamMK  macananap
MaKpPOUKTUCOAMM TaxIMAHUHT yTa A0N3apb MaB3ynapuaaH bupura annaHam.

Mag3yra oug agabuérnap Taxamnm

ARCH Ba GARCH ounnacn moaennapuHUHI MOXMATMAA aCOCaH SHT KMYMK KBagpaTiap
(least squares) ycynn acocmparn €EdHpawys ycnybu értagm. Ywby xonat amanum
3KOHOMETPMKAHUHT XaM Xyda Myxum OyfuHWM xucobnaHagu. bowKaya anTraHaa, ywby
ycyn 6up Y3rapyBUMHUHT (OMUHUHE, KYPCAaTKMUYHMHT) KaHYa/IMK MUKAOPra Yy3rapuiim
b6owKa 6Mp Y3rapyBUMHUHI KaHYa MUKAOPra Y3rapuwmra TabCUp STULMHUHT NUPOBAPA
HaTuXacK cndatnga ndoganaHagu.

JKOHOMETpUCTAApP (Taxannymnap) MoAenb HaTukKanapura ara 6yaumwpa moaenaarv
XaToNMKNapHu (error terms) xam WHoGaTra OAraH XonAa Y3 TaxJAWANapWHU amanra

3 Exponential General AutoRegressive Conditional Heteroskedastcity (EGARCH) — 9kcnoHeHuunan Ymymuii AsToperpeccus Laptam

FeTepocKeAacTANAMK.
4 Integrated General AutoRegressive Conditional Heteroskedastcity (IGARCH) — UHTerpannawran Ymymuin Astoperpeccus Laptan
FeTepockefacTAUAMK.
®> Threshold General AutoRegressive Conditional Heteroskedastcity (TGARCH) — LWokau Ymymuit Astoperpeccus LlapTam
FeTepocKeAacTANAMK.

® power AutoRegressive Conditional Heteroskedastcity (PARCH) — KysBaTtan Ymymunin AsToperpeccus LLiapTam Fetepockefactimamnk
’ Multivariate General AutoRegressive Conditional Heteroskedastcity (MGARCH) — Kyn BapuaHTan Ymymuit Astoperpeccus LLaptan
FeTepocKefaCTINNUK.

® BpeTTOH-BYAC TU3UMMHUHT MHKMPO3ra 103 TYTULIM, SbHU KaTbWi BalloTa KYPCM PEXMUMUAAH 3PKUH BA/iOTa KypCU Peumura
ytuamwm (Amaika Kennwysu 1976 iun).
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OLWMPULLMIAPM Ba WYHAAH Kennb YUMKKAH X0N4a Y1IapHU NMPOrHO3 KUAULWAAPWU NO3MMANTU
TabKnanaHaan. DKOHOMETPUK Tax/Manapgary XaToOAMKNAPHM TYpaAU XU  OMMUANAP
6enrnnab bepagn. Taxamnnapmmmusgarn mogennapaa XaToNMKNAAPHM AaBPUA MabayMOT-
NapHUHr Tebpanunw (volatility) maparkanapu Tawkun aTagu.

JHI KUYMK KBaApaTAap YCY/NMHUHI acocui MoxuMAaTMAA Oapya XaTOAMKNAAPHUHT
KyTunaétraH Kuiimatum (expected value) KBaapaT gaparkara ONMHraHAa Ba YNaPHUHE Taxnn
KWNMHAETraH AaBpAa Y3rapuwcms Koauw axTumonu étagm Ba by “eemepockedacmanunuk”
neb atanaaun. AMHaH MaHa WyHAan retepockegactamank xonatu ARCH sa GARCH ounacu
MoAeNNapUHUHT acocunit éHgowysuHm (focus) Tawkun sTagu.

Taxnnnumnap AasBpuit MabaymoTnap 6asacuaarv xaToNMKNap AaparkaCMHWUHE 6up-
6upnaaH dapK KMAnWnHK, Bup-bupura moc KenmacanrmHm éku ywby dapk aaparkacu
anpum  xonaTtnapga  KyAa KaTtta €KUM Kyda  KMUMK  ByauMWmM  3XTUMOANApPWUHMU
reTepoceKkaacTIMAnK xonatuaarn (waptmgarn) myammonap cudatmpa Kapab, mopenb
y3rapyBuuaapura HucbaTaH Typam Xxmn EHAalyBAAPHU MWNA6 YMKMLLTAH.

ymnapaH, R.Olowe [8] Hurepua munnuin Bantotacu xmucobnaHradH HampaHuHr AKLL
aonnapura HucbataH anmpbownaw KypcuHm 1970 nunpgadH 2007 nunrada 6ynraH gasp
opanuFuMaarn onmnuk Tebpanuwnap (ysrapuwnap) AMHaMUKacMAaH Kenmb YMKKaH xonaa
MOZENNaWTupuIra xapakat KuaraH. TaxJaun HaTukanapura Kypa, myannnd Hawupa
KYPCUHUHT TebpaHuW XOoNaTUHM camapanmn b6axonaw Ba MNPOrHO3NAW MMKOHUATUHMU
b6epaguraH mogennap cudatmaa APARCH? xamgaa TSGARCH™ MmoAennap 3SKaHAUTUHU
aHuKNaraH. Ywby mogennap HampaHuHr AKLW gonnapura HucbataH anmpbownaw Kypcu
TeOPaHULWNAPMHM ACCUMETPUK Ba CUMMETPUK MHHOBAUMANAP TabCMpUAATN YU3UKAU
Xamaa KBaApaT OfuLl Aaparkacuaa bynuw axTMmonnmrnHin npoaanaraH.

A.Ngowani [9] 3ambus mwunnunii BantotacuHuMHr AKLW pgonnapura HucbaTaH
annpbownaw Kypcu TebpaHuwnapuHn, S.Ullah Ba 6owkanap [10] aca [MokucToH
pynucuHuHr AKLWL aonnapura HucbataH anumpbolwnaw Kypcu tebpaHuwnapmHn 6axonal
Ba MpPOrHosfiawaa sHr makbyn mogen cudatmaga GARCH mopenvHu TaBCcuSA KUAULLTAH.
K.Arabi [11] CyaaH noyHamHuHr AKLL gonnapura HucbataH KyHAMK almpboLlinaw Kypcu
TebpaHuwnapuuu, E.Caglayan Ba 6owkanap [12] 3ca MeKkcuka necocuHuHr AKLL
Aonnapura HMcbataH anmpboLwna Kypcu TebpaHULWNapUHU TaxIUA KUAmnb, ynapra moc
KenaguraH 3Hr ontuman mogenb cudatmaga EGARCH mopenvHu (nesepexk adpdeKktm
6Ynnya) aHMKNaLLIraH.

TaAKUKOT MeToA010rMACH

Munanin BantoTa KYPCUHUHT TebpaHWUW XONaTUHW SKOHOMETPMK OGaxonaw Ba
NPOrHO3NaWTUPUWAA  KyWuaarm MeTon0/IoTMK  éHpawysnapgaH  doraanaHunagu.
[actnab, mogenb y3rapyBumaapu KYpPCaTKUUNAPUHUHT (NapamMeTpaapUHUHI) CTalMoHap-
TN TeKkwmnpunaaun. KypcaTKMUNapHUHT CTAUMOHAPAMK XO0/1aTU MAXCyC 3SKOHOMETPUK
xucobnaw pactypnapu opkanu (Mmmconmmmusga E-Views pactypu) AprymeHTan [UKKW—
®dynnep (Augmented Dickey—Fuller) TecTMHUMHr unams octmn (unit root) KomaHgacuaa
Tekwupunagn. LyHaaH cyHr oagui SHr KMYMK KBagpatnap ycyamga (Ordinary Least
Squares) BantoTa Kypcu TebpaHULLNAPUHMHT TalWKKA 3TyBYUMNapwu (pattern) 6axonaHagu.

® APARCH (Asymmetric Power AutoRegressive Conditional Heteroskedasticity) — AccumeTtpuk Kydra ara 6ynraH AsToperpeccus
WapTan NetepockeAacTAUANK.
1% TSGARCH (Taylor-Schwert General AutoRegressive Conditional Heteroskedasticity) — Teinop-LUBepT Ymymuit AsToperpeccvs
WapTtan letepockesactannmK.
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Bantota  Kypcu  TebpaHUWNAPUHWMHT  TalWKWMA  3TYBYMNAPM  aBTOpErpeccms
(Autoregressive — AR), yptauya cwmkuw (Moving Average — MA) €KW ynapHUHr
KOMBMHauMACMAAH TAWKWA TOMraH aBTOperpeccuMs ypTada cumkuw (Autoregressive
Moving Average — ARMA) éxypa toKopuaaru yyta xonaTHuU y3uaa ndoga sTraH MHTErpan
aBToperpeccmB yptada cumkuw (Autoregressive Integrated Moving Average — ARIMA)
perpeccuoH Mogenb XycycuaTnapuHn ndboganangu.

TagKMKOT Ba [AaBpPMA  MablyMOT/NIAap aABTOKOPEANAUMACMHM  HA30paT  KUAULL
MaKcaamaaH Kenmb ymkkaH xonga AR Ba MA perpeccua KOMBMHAUMACKM OpPKAaKW ypTaya
TeHrnama (mean equation) MmoaudpuKkaumanaHagu. Mwucon YYVYH, ARMA
(1, 1) KombMHaumMACK Kynaarm KypuHura ara 6ynagu:

Ye = Zzl_o:l a;*Yiq té&+ Z?:l Bi*&—q (1)

By epga: Y, — paBpui  MabAyMOTAQPHM  MOAENNAWTUPULL  KAPAEHWUHM
npoganamorkaa. a; Ba f; — MoAenb KoapouumeHTnapu. & — ypTaya TeHrnama
MoanPUKaLMACKH, AbHU MoaeNb Y3rapyBumcu. Ywby y3rapyBun yY3maaH ONANHIN AaBpaaru,
AbHM MyanAH t AaBpAary KYpcaTKMY HaTUXKacura xamzaa yHra Tabcup 3TyBumn axbopoTtnapra
60fNMK pasMwaa TebpaHagu.

Mogenb KypCaTKUYNAPUHUHT CTAUMOHAPAUTM XaMAa 3HT KMUYMK KBaZpaTtaap ycynu
6yirnya TeHrnamanap MoandUKaLmnacu aHMKNAHraHA4aH CYHT, YNAPHUHT
aBToKoppenaumAacKu (TYAuK Ba KMCMaH) Ba Q-CTaTUCTMK X0NaTu Koppenorpamm Byirpyfsu
acocuaa AMarHoCTMKA KUAMHagu. Ywby cTaTUCTUK AMArHOCTUKA X0NaTu Y3 uumra myamsaH
NaBpUI narHu, oaaTtaa y4 MMnnuk (36 o) narHu onvwm bunaH TascudnaHaaun.

LUyHaaH cyHr mogenb KypcaTKuunapu JlarpaHx MynbTUnanKaumacura (Lagrange
multiplier) acocnaHran xonaa ARCH LM TectuaaH yTkasunagm. Yw6y tect ARCH adpdpektn™
ne6 HomnaHagu. Arap ARCH addeKktn cesmnapnn paparkaga 6ynca, y xonga 6up Heuta
ARCH owunacu mopgennapu TectgaH yTKasunagu Ba ynap KWEcunm connwtupunagun. Tect
HaTU}Kanapura Kypa, TerMwnm moaennap wakanaHtupunagm. Mucon yuyH, GARCH (1, 1)
WAPTAM ANCNEPCUA TEHFTAMACK KyMnMaarn KypuHuwra ara 6ynagu:

of =wtaxel +fx0ly (2)

By epaa: w — KOHCTaHTa; stz_l— ARCH MoaynAuaary  ypradya  TeHrnamanu
Y3rapyBUYMHUHI fapa)kara KyTapuaraH Ba axbopoTnap Tabcupuaa y3uaaH ONAWMHIU
6upuHum paspra (1-nar) HucbataH onuHraH Varapuwuu udogananam; o, — GARCH
MOAYNNAArN ypTadya TeHrnamanaum y3rapyBYMHWUHE Aapa)kara KyTapuaraH Ba axbopoTnap
TabCUpKUAa y3uaaH OnaAnHIM 6UpUHYM aaspra HMCbaTaH oNnHraH aucnepcuack (bapkm).

ARCH (1) waptan aucnepcus TeHrnamacnga GARCH moaynm MWTUPOK 3Tmainau.
ARCH (1) moAyAMHWUHT TEFNAaMaAcK Kyinaarm KYpuHULIra ara:

ol=w+ax*xet, (3)

by epaa: w — KOHCTaHTa; sf_l— ARCH MoAaynuMparn  yptadya  TeHr1amanu
Y3rapyBUYMHWHI fapakara KyTapuaraH Ba axbopoTnap Tabcupuaa y3uaaH ONAWMHIM
6upuHUKM gaspra (1-nar) HMCHaTaH oNMHraH y3rapuwHu npoaanaman.

Engel ywby moAaenHuHr y3ura Xoc XyCyCMATMHM MOAUABWUIA 6o30paarv akTuBnap
6aXOCUHUHI TebpaHUWNAPUHU TaxAun Kuamw 6bunaH 6axonab, ynapHWUHT OKOpU
Aaparkaga TebpaHUWKM KaTTa Y3rapuwnapHW, nacT Aaparkaga TebpaHUWwKM  KUYMK

" ARCH abdeKTn gelimnraHaa mogenb AaBpPUi MablyMOTAApU YpTacua aBTOKOPPENALUMAHUHT MaBXKYL, EKM MABKYZA SMaCIUTUHU
npoganangm. YHuUHr sxTumonuin Kuimatu (p-value) 0.05 KoadduumeHTzaH tokopu 6ynmwm ARCH 3dGEKTUHMHT MaBXKya,
3MacAUrMHU ndonanangm.

5/2018 (Ne 00037) www.igtisodiyot.uz 4




‘N kmucoduém ea uHHoB8ayUOH mexHoo2usinap” unMul 3NeKmpoH xypHanu. Ne 5, ceHmsbpb-okmsibpb, 2018 dun

y3rapuwaapHu to3ara Kentupub uumKapuwmra xynoca KuaraH. bowkaya amnTraHaa,
6ax0NapHUHI  nacauwun  KopW TebpaHuwnapra, 6axonapHWHI  OWWWK  NacT
TebpaHuwnapra cabab 6yAnwm TabkuanaHagu. Ywby xonat accumempuk axbopom
mavcupu pea ndoaanaHraH.

Nelson TOMOHMaaH Takane sTunraH EGARCH mopgenvpa waptam aucnepcus
(conditional variance) kyinuaaru noropudmmK TeHrnama KypuHuwaa ndoganaHraH:

log(of) = w + Z?:l o * (€-1/0¢-1) + Z]g:l Bji * log(cf_j) + Zk=1 Yk * (Ee-k/0c-1) (4)

TeHrNaMaHMHr Yan TOMOHM LWAPTAN AUCNEPCUAHUHT noropudmu 6ynmb, yHaa xap
KaHOan nesepex 3OPeKTU IKCNoHeHuMan xucobnaHagu xamaa ywby waptau
ANCNEPCUAHN NPOrHO31aW canbuii HaTUKara onnb keamacnmrm kadonatnaHagu. Mogenb
WHTepnpeTaumacm Kymugarmya: Arap Yy, # 0 6ynamaca, y xonga Tabcup camapa
aCCMMETPUK axamMmAT Kacb aTagm Ba neseperk 3GPeKTHM HAaMOEH 3Tagu. IKCNOHEHUMan
KYpuHuwaarn EGARCH moaynn TARCH moaynura HucbaTaH KyTMAMaraH LWOKAapra Kyaa
TabCMpUaHAMP.

Power-ARCH (PARCH) mopgenuHuHr xycycuatnapu Ding Ba 6owkanap [10]
TOMOHMUAAH  TaAKWK  3TMaraH  6ynmb, Mmyannmbnap  moaengarn  xaToauknap
TPAHCPOPMAUMACUHU YMYMAALWTUPYBYM TaBcudnapHmu Haxonawra mysadpdak bynuwraH.
PARCH mMmoAenUHUHT TaBCUPUHU KyNMOarn TeHrNamagaH Kypuw MyMKUH:

q p
log(o?) = @+ ) fy+ 0+ ) ax (el =i —&)® (5)
=1 i=1

Mogaengarn & Kyd TabCUMpPK aliHaH XOCUA KUAMHIAH TabCUp amac, b6anku KyTunagurax
Tabcup cudatmga Kapanaau. Lok TabcupuHn ndoaanoBym ¥y napameTpUHUHT MoAenra
KUPUTUAULIM  aCCUMETPUSAHU aHUKNawTmpaan. Bollerslev ywby mopgenb acocmparu
TaakMkoTMaa 6=2 Ba y=0 ra TeHr geb 6axonaraH 6ynca,Taylor 6=1 Ba y=0 ra TeHr geb
6axonaraH. KynruHa agabuétnap TaxAMAM WYHW KYpcaTagauKuM, AenbTa Kyd OOFAuK
y3rapyBuu 6ynmb, akumsnap 6unan 60FnnK MmabaymoTtaap 6asacuaa YHUHT KuimaTtu bupra
AKMH HaTUXaHW KypcaTca, BantoTanap 6unaH 60fIMK MabaymoTnap 6asacuga YHUHT
KMAMaTM OupaaH MKKUradya 6OynaraH HaTuxKaHu wudopanaman. DHr Makbyn moaenHu
TaHnawpaa Akauk (Akaike information criterion (AIC)) xampa LBapu, (Schwarz Criterion
(SC)) axbopoTnap mesoHNapu Y3apo KMECNAHAAM Ba LY acocaa TaH1ab onnHaaw.

Taxaun Ba HaTUXKanap

tOKopmnaarn meToaonornk éHaawysnapra myBoouKk munnmim Bantota CymHmHr AKLL
Aonnapura xamaa Espora HucbaTaH xadTanmk HomMHan anmpbolnaw - Kypcu
TebpaHuMLwWwAapu gnHamunKkacm Ba nporHo3mHm ARCH Ba GARCH omnnacu mogennapu acocmaa
TaxJAUN KNANG YMKamms.

MeTtogonormsara acocaH, [Aactnab, Moaenb  KYPCAaTKUYNAPUHUHI  TAacBUPUM
CTaTUCTMKACMHU WaKknnaHTupamms. Kynupaarn 1-kagBanga noropudm acocaa OMHIaH
MoZeNlb KYpCaTKMUNAPUHUHT, AbHU CYymHUHT AKLL gonnapu Ba EBpora HucbaTaH xadptanuk
HOMMHaN anupbolwnaw KypCUHUHI TacBUPWUIA CTAaTUCTUKACKM KenTupuaraH. byHaa
Ba/lOTaNapPHUHT XadTasMK Kypcu Yy3ugaH onguHrv xadrtara Hucbatan (1% difference)
aHWKNaHraH ¢apKaaH Keamnb YMKKAH Xonda WaKAnaHTUpuAaraH. byHu Kyhnparn TeHrnama

OpPKan TacBnpaall MyYMKHUH:
Xt

1y = log (_) = log(xy) —log(x¢—1)  (6)

Xt-1
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By epaa: 7 - BantoTa KYPCUHUHT GapKM (KaUTULWIK); X, - CYMHWUHT YeT 311 BaatoTacura
HUcbaTaH t AaBpaarm Kypcu; Xq_; - CYMHUHT YeT 311 BaatoTacura HucbaTaH yTraH gaspaaru
(t-1) kypcw.

1-xapBan
ARCHmopenum y3rapysuunapm pesnayaaiapuHUHT TaCBUPUNA CTaTUCTUKACK

LnR_USD/UZS LnR_EUR/UZS

YpTaua Kuitmat (Mean) 7.254696 7.441286
VYpTagaru kuitmat (Median) 7.266827 7.619366
Makcuman Kuimat (Maximum) 9.010465 9.229834
MuHMman Knnmat (Minimum) 4.944923 4.923624
CtaHaapT YyeTnhaHuw (Standart Deviation) 0.749743 0.828872
Ofnw (Skewness) -0.423175 -0.822905
KypTocuc (Kurtosis) 4.345699 4.246057
*Kapkto-bepa (Jarque-Bera) 102.0363 172.0518
3xTMmonnuk (Probability) 0.000000 0.000000
WusnHam (Sum) 7029.800 7210.606
KBagpaT YeTnaHULW MUFMHANCH

(Sum Squared Deviation) 544.1270 665.0436
Kysatysnap (Observations) 969 969

MaH6a: E-views pgactypu acocupa myannng xmucob6-kutobu.

agBan mabaymoTnapuaaH KypuHUG Typubamku, moaenb Y3rapyBYMAAPUHUHT
noropudm octnuaaru pesnayannapu Hopman TakCMMoTra ara amac. byHu skewness (usd/uzs
-0.42; eur/uzs -0.82), kurtosis (usd/uzs 4.34; eur/uzs 4.24) Ba Jarque-Bera (usd/uzs 102;
eurfuzs 172) KypcaTkmunapu Tacauknab Ttypubaun. LUyHUHrAEK, pe3nayannapHuHT
CTaHOAPT YeTNaHUW Japakanapu Xam HKOpU KO3POMUMEHTNAPHM TalIKMA 3TMOKAA.
XycycaH, AKLW ponnapu Ba CymM KYDTAUMMHUHI CTAaHAAPT YeTnaHuw papaxacu 0.74
KoapPpuumeHTH, EBpo Ba Cym Kydtamrum 6yihmya 3ca 0.82 KO3IDPUUEHTHU TaLLKWUA
3TMOKAa. MaKcMman KanTum xap MKKK BankoTa XKypTanknapuaa aeapnm apk KMamamau.
Ynap moc pasuwaa 9.01 Ba 9.22 KoadPpUUMEHTAAPUHM TalIKKMA 3Taan. Ywby xonat KaTta
TebpaHUWAaH Aapak 6epagun. Xap UKKana Bantota “iyroH aym” (fat tails) waknura aragup,
YYHKM KypTOCUC KYpcaTKMum 3.0 KoadpduumeHTUAaH HOKOPMU.

Mab/lyMOTNAPHUHT  CTALMOHAPAUTMHM TeKwupuil makcaguaa ADF (Augmented
Dickey—Fuller) xamgaa PP (Phillips-Perron) TectnapuHu yTKaszammus Ywby Tect
HATUMKANAPUHUHT KUCKAPTUPUAraH Xynocanapu Kynuparm 2 Ba 3-XagBaa MabaymoT-
napuaa KeNTUPUTaH.
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2-KapBan
Mogaenb pesuayannapm 6ymnmnua Augmented Dickey—Fuller (ADF)
TecT HaTUXKanapu

AKLL aonnapu/Cym (USD/UZS) Espo/Cym(EUR/UZS)

Kecnwma TpeHa Tpenacus Kecnwma TpeHa TpeHacus
(Intercept (Trend) (No trend) (Intercept) (Trend) (No trend)
)

Oapaa (Level)
t-statistics value -2.382792 | -3.434131 4.161888 -2.538605 -3.223854 3.602608

1-paparkanu ¢apk
(1™ difference)
t-statistics value -30.66801 -30.69314 -30.08631 -32.96138 -33.00393 -32.44138

MaHb6a: E-views pgactypu acocupa myannng xmucob6-kutobu.

M30x: Yw6y TecT HaTUKaNapuMHM aHuKNawaa AkamK axbopoT mesoHuaaH (Akaike Information Criterion (AIC)
doitpanaHmnam. ADF TecT HaTMXaNapUHWHI KUPUTUK Kuiimatnapu: AKLW aonnapu/Cym Kypcu 6yitmua y3rapmac
(constant) Ba TpeHa wapTtnapuaa -3.96 (1%aa), -3.41 (5%aa), -3.12 (10%aa). EBpo/Cym Kypcu 6yiiMua y3rapmac
(constant) wapTtnapaa -3.43(1%ga), -2.86 (5%aa), -2.56 (10%4a).

3-KapBan
Mogenb pesngyannapum 6yiinua Phillips-Perron (PP) Tect HatuXKanapu

AKLL aonnapu/Cym (USD/UZS) Espo/Cym(EUR/UZS)
Kecnwma TpeHa TpeHacus Kecnwma TpeHa TpeHacms
(Intercept (Trend) (No trend) (Intercept) (Trend) (No trend)

)

[Hapaxa (Level)
t-statistics value -2.361027 -3.428394 3.979081 -2.604851 -3.235169 3.680628

1-papaxanu dapk,
(1% difference)
t-statistics value -30.68324 -30.70531 -30.36828 -32.91919 -32.97103 -32.49609

MaH6b6a: E-views pgactypm acocuga myannund xmcob-kutobu.

M30x: Ywby TecT HaTMKanapuHKU aHuKAawaa Bartlett Kernel cnektpan 6axonaw metoam xamaa Newey—West
Bandwidth TaH/MI0OB Me30oHMAaH ¢onganannnan. ADF TecT HaTMXKANAPUHUHT KUPUTUK Kumatnapu: AKLU
nonnapu/Cym Ba EBpo/Cym Kypcnapu 6yinua TpeHacus waptnapga -2.56 (1%ga), -1.94 (5%aa), -1.61 (10%4a).
TpeHanu wapTtnapaa aca -3.96 (1%4a), -3.41 (5%aa), -3.12 (10%4a).

tOKopmuaaru »kagsannap MabayMmoTUAAH KYPUHUO TypubAMKM, Xap WKKana BaakoTa
KYPTAUIKM BYMYa Xam TecT HaTUXKANAPUHMHE “Aaparka Ba Kecuwma” EHAalyBMAAru
AaBPUIA Mab/lyMOTNAP CTaLMOHAP 3Mac, AbHW yNapHUHT t-statistic KnMMmaThapn KMpUTUK
KMMMaTnapaaH Kuuuk. “faparka Ba TpeHAa” éHpawyBu 6yinmya aca t-statistic KuimaTtnap
Xap WKKana Bantotanap 6yhunuya crtaumoHap 6YaAnb, ynapHWUHr KUAMaTAApU KUPUTUK
KUnMmaTtnapHuHr 1%, 5% Ba 10%nu gaparkanapura AKUH KK ynap bup-bupuaaH ceamnapam
Aaparkaga dapK Kunamanmgun. by aca mngus octm Tect TabCMpuaarm Ho/lb TMNOTE3aHU, ABHU
“HO: ARCH addekTn nyK” aeraH runote3aHn MHKOP 3TaAMn Ba KypcaTKMUNapHU 1-aaparkanm
dapk (1% difference) 6unaH KylMMua TEKWMPULLHU Tanab Kuamaigau. AMMo LyHAai
6yncaga, oKopuaaru XKagsan MmabaymoTaapmuaa Moaenb NapameTp/iapuHUHT 1-gapakanm
bapKu HaTUXKANAPUHN KeNTUPUD YTULWIHKM MaKcaara myBoduK aeb Tonaumk.

Kynmparn 3-pacm mabaymoTnapugaH Xam Mogenb pe3vayanfiapuHUHT CTauuoHap
3MAC/IUTUHU AKKON KYPULL MYMKUH.
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3-pacm. Mopgenb pe3nayannapuHUHr TebpaHuw gapaxkacu
MaHba: E-views gactypm acocuaa myannud xmcob-kutobu.

MasKkyp pacmM MabaymoTNapuaaH KypuHUO TypubAMKM, Xap WKKana BantoTa
pesunayannapu y3oK BaKkT opanufuaa (long periods) nact Tebpanuwnapra (volatile) xamaa
Y30K BaAKT oOpanufnga tokopu TebpaHuwnapra aragup. Pesumpayannap 6unaH 6yHpai
XONaTHUHT Ky3aTuanwm 6us taHnaraH ARCH/GARCH ounacu mogennapuaaH ¢oinaanaHumil
y4yH 6apya acoc MaBXKygAUTMHUN KYpcaTaau.

Mogenb pesunagyannapu ypracugarn ARCH 3beKTUHMHT MaBXKyn EKM MaBXKyp4,

3MaCAUTUHM pe3nayannap ypracuaarn aBTOKOPPENAUMs KapaéHnapuiaH Xam Kypull
MYMKWH (4-KaaBan).

4-apBan
Pesuayannap ypracuparu aBTOKOppeNNALUA HaTUKanapm
AKLW aonnapu/Cym (LnR_USD/UZS) Espo/Cym (LnR_EUR/UZS)
L AC PAC Qs Prob. AC PAC Qs Prob.
1 0.992 0.992 955.80 0.000 0.992 0.992 957.25 0.000
2 0.983 -0.007 1896.4 0.000 0.985 0.005 1901.1 0.000
3 0.975 -0.006 2821.9 0.000 0.977 -0.006 2831.6 0.000
4 0.966 -0.007 3732.2 0.000 0.970 -0.008 3748.6 0.000
5 0.958 -0.007 4627.5 0.000 0.962 -0.015 4652.1 0.000
6 0.949 -0.008 5507.7 0.000 0.954 -0.009 5541.8 0.000
7 0.941 -0.007 6372.9 0.000 0.946 -0.009 6417.7 0.000
8 0.932 -0.008 7223.0 0.000 0.938 -0.009 7279.9 0.000
9 0.923 -0.008 8058.1 0.000 0.930 -0.012 8128.1 0.000
10 0.914 -0.007 8878.3 0.000 0.922 -0.008 8962.4 0.000
11 0.905 -0.006 9683.6 0.000 0.914 -0.007 9782.7 0.000
12 0.897 -0.007 10474, 0.000 0.906 -0.008 10589. 0.000
13 0.888 -0.007 11250. 0.000 0.897 -0.004 11382. 0.000
14 0.879 -0.007 12011. 0.000 0.889 -0.010 12161. 0.000
15 0.870 -0.007 12757. 0.000 0.881 -0.004 12926. 0.000

MaH6a: E-views gactypu acocuga myannnd xmcob-kutobu.
by epaa: L — Lag (nar); AC — Autocorrelation (aBTokoppensauus); PAC - Partial autocorrelation (Kncmat
asToKkoppenauus), QS - Q-Statistics (Q-ctaTucTMKa); Prob. — Probability (axTmonnuk) kuinmatnapm.

MagBan mabaymoTnapuaaH KypuHU6 TypubauKku, xap WMKKana BantoTa XKyptauru
6ynnya pesnayannapHUHr aBTokoppenauna koapodunumeHtn 15 ta gaBpun nar gaBomuaa
AOVMMUIM Nacannw TeHaeHumnAcura aragup. XycycaH, AKLW aonnapu Ba Cym *KyOTAUIMHUHT
pesngyannn 0.992 koapodmumeHtgaH 0.870 KoadpoduumeHTraya, EBpo Ba Cym
KYPTAUTUHUHT pe3mayann 3ca 0.992 koadppumumeHTaaH 0.881 KoadppumumeHTraya nacamraH.
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Ywby nacannw Katta 6yamacaga, aMmMo CTaTUCTUK KUXaTAaH axamuatanamp. LyHuHraek,
ywby nacanvw mycbat (no3utmMB) TEHAEHUMAHU XOCUN KUAWD, YNAPHUHI 3XTUMONIMUK
KMMmatnapmHu (p-value) xam Honb KoadpouumeHTaa wndopanab Typmuban. by aca 3
HaBbaTuaa, pesuvayannap ypracuaa asTokoppensuma nyk (ARCH addekTt nyk) aperaH
rMNOTe3aHW MHKOp 3Tagu. [lemaK, noropupm octuaarm GUpuHUM gapaxkanm ¢apk (1%
difference) 6yinuya Kypub umkmnran ywoby pesunayannap yprtacuaa ARCH adpdeKT masya
(ARCH Presence).

Ma3kyp ARCH 3dpdeKT TabCUPUHM MYKOTUL YYYH Pe3nayaniapHuU MKKUHYM Aaparkaim
dapk (2nd difference) 6yiinua Taxamn Kunamms. by 6unaH 6M3 UKKUMHYM TMNOTE3aHU, AbHU
“H1: ARCH addekT masKya amac (no ARCH Effect)” geraH runoTtesaHun acocnawra xapakaTt
Kmnamus. Ywby éHgawysaaH Keamnb YMKKaH X043 Mogenb pe3nayannapuHUHT KBagpaTtra
O/IMHFaH AaBTOKOPPENALMACUHM MaXCyC SKOHOMETPUK AacTyp épgamuga TaxIma Kuiamus
(5-»kapBan).

5-»apBan
[aparkara oMHraH CTaHAAPT pe3uayannapHUHT aBTOKOPPEeNnfaumacm
(Autocorrelations of Squared Standardized Residuals)

AKLL gonnapu/Cym (USD/UZS) Espo/Cym(RET_EUR/UZS)

Lag AC PAC Qs Prob. AC PAC Qs Prob.
1 -0.008 -0.008 0.0606 0.806 -0.009 -0.009 0.0814 0.775
2 0.024 0.024 0.6339 0.728 0.030 0.030 0.9350 0.627
3 0.002 0.002 0.6366 0.888 0.001 0.002 0.9362 0.817
4 -0.012 -0.012 0.7735 0.942 -0.011 -0.012 1.0506 0.902
5 0.009 0.009 0.8518 0.974 0.010 0.010 1.1481 0.950
6 -0.022 -0.021 1.3119 0.971 -0.023 -0.022 1.6632 0.948
7 0.021 0.020 1.7407 0.973 0.026 0.025 2.3006 0.941
8 0.005 0.007 1.7699 0.987 0.006 0.008 2.3419 0.969
9 0.007 0.007 1.8245 0.994 0.013 0.012 2.5148 0.980
10 0.084 0.083 8.6919 0.562 0.097 0.096 11.681 0.307
11 -0.015 -0.013 8.9066 0.631 -0.016 -0.014 11.917 0.370
12 0.025 0.021 9.5356 0.657 0.031 0.025 12.886 0.377
13 0.001 0.003 9.5373 0.731 0.001 0.004 12.888 0.457
14 -0.001 -0.000 9.5378 0.795 -0.003 -0.003 12.894 0.535
15 -0.021 -0.023 9.9849 0.821 -0.027 -0.029 13.614 0.555

MaH6a: E-views gactypm acocuga myannne xmucob-kurobu.

Ywoy Kaasan MabaymoTnapuaaH KYpuHub Typubamnkm, xap uKKana santota bynuua
IXTUMONNU KuhmaTtnap (p-value) 5%paaH tOKOpPW, AeMaK [aparkara OJIMHraH CTaH4apT
pe3svayannap ypracmga aBTokoppenauma Ba ARCH adpdekT masxkyg amac. Aemak, H1
rmnoTe3amms y3 TacaAnsumra ara.

tOKopuaa Kang atunran HO Ba H1 runotesanap pesunayannapu yptacugarn ARCH
3O PEKTUHUHT MaBXKya EKM MaBKyd 3MAcIUTMHU reTepockegactannuk (heteroskedasticity)
TECTU OPKAN XaM TEKWMPUD KYpuL MYMKUH. YOy TECT HaTUKanapu Kynnaarn 6-xansan
MabayMOTAAaPUAA aKC STTUPUATAH.
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6-)KapgBan
ARCH 3¢ dpeKTHM aHUKNaLW YYYH reTepocKeaacT/IIUK TeCT HaTUXKanapum
(Heteroskedasticity Test: ARCH Effect)

AKL ponnapu/Cym Espo/Cym
F ctatnctuka (F-statistic) 0.169275 0.228478
R kBagpat (Obs*R-squared) 0.850926 1.148177
F 3XTUMONIMK KNiMMmaTu
Prob. F (5,958) 0.9739 0.9502
Yn KBagpaT aXTUMONIUK KUAMaTH
Prob. Chi-Square (5) 0.9737 0.9498

MaH6a: E-views aactypu acocuaa myannmg xmcob6-kurobum.

Ma3Kyp KagBan MabAyMoTnapuaaH KypuHWO Typubauku, pes3nayannapHuHr
3aXTUMOANNUK Kniimatum (p-value) 5%aaH tokopu, aemak ARCH addektn masxya amac. by
3ca y3 HaBbaTuAa, TaHAAHraH MOAENHUHT AXWMW SKaHAUTUAAH ganonaT bepaau.

OKopuaarn TaxamnnapgaH kenub YMKKaH X0/a4a Xap MKKana BanoTa XKypraumru
6yinnya ARCH Ba GARCH owunacn mopaennapuHuWHr Hopman Ba t-CTyAeHT TaKCMMOTAapw
6YnnMya KUECUN TaxAUNNApPUHM KenTupamu3 Ba ynapAaH Kancu O6upu TaxInanmmus
HATUMKACMHU AKKON ndoganawmHn aHuknanmms (7 Ba 8-kaasannap).

7-3KapBan

Vpraua Ba dpapKiaHyBuM 6axonaiu TeHrnamacu 6yiinua AKLL gonnapu Ba Cym

KyPTAuruHmHr ARCH Ba GARCH ounacu mogennapu 6ynnuya KUECUM TaxIMNIU — HOPMan
Takcumor ycyampaa (Normal distribution)

KypcaTtkuunap ML-ARCH GARCH/TARCH EGARCH IGARCH PARCH
(Parameter) (5,0) (1,1) (1,1) (1,1) (1,1)
® 0.000184 3.74E-05 0.611438 0.994940 0.584145
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
« 1.062097 0.877140 0.188401 0.430284 0.786519
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.190516 0.793409 0.569716 0.119752
B (0.0000) (0.0000) (0.0000) (0.0082)
a+ p<1 1.062097 1.067656 0.98181 1.000000 0.906271
ARCHLM Test
(ARCH effect) (0.9739) (0.1340) (0.4335) (0.0000) (0.9435)
AIC -2.463945 -2.637700 -2.491406 -2.548809 -2.489229
SC -2.443816 -2.612539 -2.461213 -2.533712 -2.454003
HQ -2.456283 -2.628123 -2.479913 -2.543062 -2.475820
Obs 969 969 969 969 969

MaHb6a: E-views aactypu acocuga myannng xmcob-kutobu.
by epaa: AIC (Akaike information criterion); SC (Schwarz criterion); HQ (Hannan-Quinn criterion) ax6opoT
Me30Hapw.

Ma3Kyp agBan mabaymoTnapuaaH KypuHub typnbauku, AKLW pgonnapu Ba Cym
Ba/NtOTa KYDTAUITN KYPCUHUHT TebpaHMLW AaparKacMHU 3HT MaKbyn paparkaga 6axonai
onagmran mogenb 6y EGARCH (1, 1) mogenmnaump. YHUHr anbda Ba 6etra KoappmumeHT-
Nnapu MUFMHAMUCK Bupra sHr AKUH BynraH Kypcatkmuamp. bByHuHr Tacansunm Akauk (AIC),
LLeapuy, (SC) Ba XaHHaH-KynH (HQ) me3oHMapu KypcaTKMuiapm AKKOA TacaAnKIab Typmbaw.
OHr NacT KypcaTKMy ywby me30oHNap OpKanu ndoaanaHraH, AbHU yaap Moc pasmwaa -2.49
(AIC me30HM), -2.46 (SC me30HM) Ba 2.47 (HQ me30HM) KOadPUUMEHTNAPHM TALLKUA STagu.
LUYHUHrAEeK, TaxIMn KUAUHAETraH pe3umagyannap Hatukacn PARCH (1, 1) mogenvuHu xam
AXWK mogenb cnpatTmaa KypcaTMoKaa.
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KnécnaHaétraH ywby moaennap opacuga axbopotr mesoHnapu bynuya sHr nact
KypcaTtkmuy GARCH (1, 1) mopenura Tyfpu Kencaga, amMmo YHUHr anbda Ba bHeTtTa
KoadppuumeHTnapn NMUFMHANCK Bup KoapPuumeHTUaaH OKopuanp. Moaenb KypcaTKuyu-
HUHT ywby KoapduuneHTaaH Kopu 6YamMwmn pesmayannapHUHE CTaumMoHap 3MacanurmHm
Kypcatagu. Xyaaum wyHaan xynocaHm IGARCH (1, 1) mogenu 6yihnuya xam bunampui
MYMKWH.

Kynnparn 8-kagsan mabaymotnapuaa EBpo Ba Cym BantoTa KYPTAUTMHUHE Kypc
TebpaHULL AapakacuHuM BaxonanguraH sHr ontmman mogenb cudatmaa PARCH (1, 1)
MOAENN 3KAH/IUTUHM KypcaTMoKkaa. byHaa Akauk, LBapu Ba XaHHaH-KymH axbopot
ME30HNAPMHUHT KypcaTKMunapu moc pasuwpaa -2.24, -2.21 Ba -2.23 Ko3pPMUMEHTHMU
TaWKMA 3Tagn. Ywby KypcaTkmunap 6owKa mopenb KypcaTKuMunapura KMEcnaraHga sHr
KMYMK KYpCcaTKMYNapHW Tawkma sTagu. Ly 6unan 6Gupra Taxaumn KUAWHAETraH BastoTa
KYPTAUTUHUHT TebpaHuw aaparkacuHu EGARCH (1, 1) mogenu opkanu xam 6Haxonal
MYMKUH. YHUHT KYpcaTKuMynapum xam 6owKa moaenb KypcaTkuMynapura HuUcbaTaH aHuya
b6apkapop.

8-KapBan
Vpraua Ba dpapkaaHyBuM 6axonaiu TeHrnamacu 6yiinua EBpo Ba CYM KYPTAUTMHUHT
ARCH Ba GARCH ounacu mogennapum 6yiinuya KMEcuit TaxIMAM — HOpMan TaKCUMOT
ycynuaa (Normal distribution)

KypcaTtkuunap ML-ARCH GARCH/TARCH EGARCH IGARCH PARCH
(Parameter) (5, 0) (1,1) (1,1) (1,1) (1,1)
0.000235 0.000120 -0.515735 -0.538014 -0.529844
@ (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
1.050532 0.895947 -1.822035 0.506193 0.717396
« (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.168949 0.885632 0.493807 0.245131
B (0.0005) (0.0000) (0.0000) (0.0005)
a+ B 1.050532 1.064896 0.936403 1.000000 0.962527
ARCH LM Test
(ARCH effect) (0.7761) (0.9219) (0.9869) (0.1138) (0.9644)
AIC -2.237315 -2.246244 -2.239449 -2.189588 -2.247133
SC -2.217186 -2.221083 -2.209255 -2.174491 -2.211907
HQ -2.229653 -2.236666 -2.227955 -2.183841 -2.233724
Obs 969 969 969 969 969

MaHb6a: E-views gactypu acocuga myannng xmcob-kutrobu.

By epaa: AIC (Akaike information criterion); SC (Schwarz criterion); HQ (Hannan-Quinn criterion) ax6opoT

Me30H1apu.

IHAM HOKOPUAATN TaxAUA KapaéHnapuHu t-student TakcMmoTn 6yMnYa Taxima Kunmb
ynkamms (9 Ba 10-)kagBannapra KapaHr). Kylinaaru 9-xaasan mabaymoTaapuaaH KYpuHmMo
TYypnbamnkn, t-student takcumotn 6yiinua AKLL gonnapm Ba Cym Bantota KyPTAUTUHUHT
TebpaHUW pJapaxacuHu baxonanauradH sHr ontuman mogens PARCH (1, 1) mogenu
3KaH/IMIMHU KypcaTMoKaa. AX60opoT me3oHNapuHUHT (AKauK, LBapL Ba XaHHaH-KyuH) aHr
KMUYMK KypcaTKnynapu ywby moaenga akc aTraH. Ywby Bantota XKyPTAUTUHUHT TebpaHuULL
Aaparkacu HOpPMas TaKCMMOT Oyhnya TaxIMa KUAWHTAHAA OnNTUMman mogen cudatnaa
EGARCH (1, 1) moaenn aHuknaHraHgu. Wy 6unan 6upra PARCH (1, 1) mogenn xam
MYyKobun mogenb cudpatmaa Kypub umkuaraH. Ymymuii xynoca cudatuga WyHU anTuLl
MYyMKUHKK, AKLU nonnapu Ba Cym BantoTa KyPTIMrn KYPCUHUHT TebpaHuMLW Aapakacu xap
MKKaNa TakcuMmoT ycynm byihmua xam EGARCH (1, 1) Ba PARCH (1, 1) moaennapuhu
onTuman mogennap cmdpatnga ndboaanamoraa.
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9-KagBan
Vpraua Ba ¢papknaHysuu 6axonaw TeHrnamacu 6yiinua AKLL gonnapm Ba Cym
*KyptaurnHmHr ARCH Ba GARCH ounacu mogennapu 6yiimua Kuécuim Taxamnm — t-
CTyAeHT TakcumoTu (t-student distribution)

Kypcatkuunap ARCH GARCH/TARCH EGARCH IGARCH PARCH
(Parameter) (1) (1,1) (1,1) (1,1) (1,2)
0.000132 8.21E-05 0.611132 1.074435 0.586964
@ (0.0000) (0.0000) (0.0000) (0.4624) (0.0000)
1.111910 0.992913 0.182631 0.501512 0.809468
@ (0.0000) (0.0000) (0.0545) (0.0000) (0.0000)
0.119848 0.802354 0.498488 0.183964
B (0.0334) (0.0000) (0.0000) (0.0082)
a+ p<1 1.111910 1.112761 0.984985 1.00000 0.993432
ARCHLM Test
(ARCH effect (0.8206) (0.9280) (0.4567) (0.0000) (0.8275)
AIC -2.490768 -2.501300 -2.488565 -2.569558 -2.499772
SC -2.465607 -2.471107 -2.453339 -2.549429 -2.459514
HQ -2.481190 -2.489807 -2.475156 -2.561896 -2.484448
Obs 969 969 969 969 969

MaHb6a: E-views aactypu acocuga myannng xmcob-kutobu.
By epaa: AIC (Akaike information criterion); SC (Schwarz criterion); HQ (Hannan-Quinn criterion) ax6opoT
Me30HNapw.

CtyaeHT TakcumoTn 6yinmya EBpo Ba Cym BantoTa XKYPTAUIU KYPCUHUHT TebpaHuULL
AaparkacMHu baxonosum moaennap Taxamnm EGARCH (1, 1) mogenuHmn ontuman moaens
cudatnaa Kypcatmokga (10-kapgBan). Hopman TakcumoT ycyampa ywby BantoTa
KYPTAUTMHUHT TebpaHUW AaparkacuHu baxonanmauraH makobyn moaen PARCH (1, 1)
mogenn san. Ammo EGARCH (1, 1) moaenu xam ywby TaKCMMOT ycyimaa WKKUHYU
MYKObMA moaenb cnpatnaa Kapab YMKMAraH.

10-xapBan
VYpraua Ba papkaaHyBuM 6axonalu TeHrnamacu 6yiinya EBpo Ba CYM KYPTAUTMHUHT
ARCH Ba GARCH ounacu mogennapu 6yiimua KMécuii Taxamnm — t-CTyaeHT TakCumoTw (t-
student distribution)

Kypcatkuunap ARCH GARCH/TARCH EGARCH IGARCH PARCH
(Parameter) (1) (1,1) (1,1) (1,1) (1,1)
0.000176 0.000110 -0.468974 -1.019067 -0.653546
@ (0.0000) (0.0000) (0.4624) (0.0000) (0.0000)
1.098840 0.984716 -0.064298 0.421643 0.835495
« (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)
0.119234 0.898291 0.578357 0.175388
B (0.0372) (0.0000) (0.0000) (0.0156)
a+ B 1.098840 1.10395 0.833993 1.00000 1.010883
ARCH LM Test
(ARCH effect) (0.8038) (0.9451) (0.9456) (0.0003) (0.8452)
AIC -2.256998 -2.266808 -2.231609 -2.213641 -2.263764
SC -2.231836 -2.236614 -2.196384 -2.193512 -2.223506
HQ -2.247420 -2.255315 -2.218201 -2.205979 -2.248440
Obs 969 969 969 969 969

MaHba: E-views gactypu acocuga myannng xmcob-kutobu.
by epaa: AIC (Akaike information criterion); SC (Schwarz criterion); HQ (Hannan-Quinn criterion) ax6opoT
Me30Hapw.
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Taxaun  KUAWMHAETraH BanloTa  KyPTAMKNApuM  pe3nAayanfapuHUHT  TebpaHuw
AapakanapuHyM (BONATUAbHOCTB) KyMuaarn 4-pacM MabayMoOTNapuAaH Xam  KypuLl
MYMKMH. Ma3Kyp pacm mabaymoTnapuaaH KypuHub typmubamku, AKLL gonnapu Ba Cym
Bantota Xydptamrn pesmagyanuHuHr PARCH (1, 1) mogmenu 6yhunuya wapTtam craHaapT
YeTNaHULW Aapakacu Tax/IMA KUAMHAETTaH aBpha KeCKMH TebpaHuwnapra ara. XycycaH,
ywby TebpaHuw pgapaxacu 0.06 KoadpouumeHTaaH 0.28 kKoapoduumeHTtraya 6ynaraH
ANANO30HHM TawkuAa 3Tagu. EBpo Ba Cym BantoTa Ky»oTAurM pesvayainHUHE WapTAM

CTaHAApPT YeTnaHuw pgaparkacn 3ca 0.02 koapouumeHtaaH 0.30 KoadppuuMeHTrayaHm

TaWKWA 3Taan.
AKLWW gonnapun/Cym Espo/Cym
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4-pacm. PARCH mopgenu 6yitnua Bantota Kypcu pesuayaniapuHUHT WapTAU CTaHAApT

YyeT/iaHULW TPaAEKTOPUACH
MaHb6a: E-views gaactypu acocuga myannng xmcob-kutobu.

Ywoby Bantota KypTavknapu xadTanuKk KypcaapuHWHT TebpaHuwmra Gup KaHya
omuanap Tabcup aTraH. *ymnagaH, 2000 MrMn ma OMMHUHT BUPUHUM XxadTacnaa MUK
BaNtOTaHUHI 54.6 domsra KeckuH aesanbBauma KuamHuwu, 2001 inn HOABPb OMMHWMHT
6upuHuM xadtacuaa saHa 56.9 dowmsra agesanbBauma KuamHuwm, 2016-2017 unnnapga
(ceHTABpPb oWurava) ywby Yy3NYKCU3 AeBanbBaUUs  KAPAEHNAPUHMHT  Te3NalluLimn
(xadTacura 50 cymraya), 2017 nn 5 ceHTABpAAH 3ca MUAAUIA BantoTaHUHT 2.5 6apasapra
(2016 MmN oxmpura HucbaTaH) KeCKMH JeBanbBauMANAHMLIM LWYNap KymaacuaaHaup.
ByHaah xonatnap wKTMcoamit apabuétnapia MHHOBAUMA Ba LWOKAAP Tabcupuaaru
¥apaéHnap, aeb atanagu.

BantoTta KydTanknapu pesuayannapuvHuHr EGARCH mogenn 6yihmya  waptau
CTaHOAPT YETNIAHMULL TPAEKTOPUACKU Kyrmnaarm 5-pacmpa KentmpuaraH.

Ywby mopenb 6yhnua xam TaxAWn KUAMHAETraH BantoTa KYDTAUKNAPUHUHT
HaTuKanapm PARCH moaennapu Hatuxkanapu 6unaH geapan dapk Kunmangu. Wy ypuHaa
LWYHM TabKMANaLW KOWU3KW, TAaKKOCNAHAETraH moaennapaa EBpo Ba Cym Bantota XKypramru
pesnayanuHuUHr TtebpaHuw TpaekTopuacu AKLU pgonnapm Ba Cym Bantota Kyprauru
pe3snayanuHUHT TebpaHuw TpaekTopuAcM 6O6unaH O6GUMpP XU, ABHU CUHXPOH Tap3ga
TeOPAHULIMHUHT acocnit cababum ywby BantoTa KYQTAUTM KYPCUHUHE WaKanaHmuwun AKLL
Aonnapu Ba Cym BantoTa XKyPTAUMM KYPCUHUHT WAKANAHMWNAAH Kennb YMKKaH X043 103
b6epuwmn bunaH m3oxnaHagu. bowkauya antraHga, EBpo Ba Cym BantoTa KYGTAUTUHUHT
Kypcn 6eBocuTa yHra TabCUp KUAYBYM MHHOBALMA EKWU LLIOKNAP TabCcupuaa smac, banku
AKLLl ponnapu Ba Cym BantoTa KypTAUIM Kypcura TabCUp KypcaTaguraH MHHOBaUMA Ba
LWOKNAp TabCMpUaa WaKknNaHaau.

5/2018 (Ne 00037) www.igtisodiyot.uz

13



‘N kmucoduém ea uHHoB8ayUOH mexHoo2usinap” unMul 3NeKmpoH xypHanu. Ne 5, ceHmsbpb-okmsibpb, 2018 dun
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5-pacm. EGARCH mopaenu 6yiinua Bantota Kypcu pesnayaniapuHUHT WAPTAU CTaHAAPT

YeT/1IaHULW TPAEKTOPUACHU
MaH6a: E-views aactypu acocuga myannng xmcob-kutobu.

AmManra owupuaraH TaxAUA HaTUXKanapuaaH Kenub UYMKKaH Xxonga BaatoTanap
KYPTAUTMHUHT Kypc TebpaHuWNapuHM KUcka myaaatam (bup Munnuk) uctukbonga
CTaTUCTUK NPOrHO3 meToasapu Byiinya NPOrHO3 KMAULWra XapakaT Knnamus. ByHUHT yuyH
BantoTanap XKy;eTAurMHu yTraH 6up MMAAMK aaBpu gaBomuaarn TebpaHuwnapu acoc
KMAnb onuHagu. bowKaya anlTraHaa, TerMwnu mogengarm MyamsaH nporHo3 AaBpu
(aennuk 2018 nn urongaH 2019 nun mnonrayva) yrraH gaBpHUHr moc aaspura (2017 un
miongad 2018 nun mnonrava) HMcbataH ONMHUG, TErULWAM NPOrHO3 MeToaNapu (ANHaAMUK
€KM CTAaTUCTMK) TaH/MaHraH X0n4a aHWKAaHaau. Maskyp NporHo3 metoasapu 6yinuua
ONIMHIaH HaTuXXanapaarm 6up Katop KypcaTKuuynap, XycycaH Mnamus ocTu ypTaya KBagpaT
xaTonuk (Root Mean Squared Error - RMSE), ypTada abcontot xatonmk (Mean Absolute
Error - MAE), ypTaua abcontoT pouns xatonmk (Mean Absolute Percent Error - MAPE) xamaa

Tann TeHrcusnurm  (Theil Inequality Coefficient - TIS)

KoapduumneHTiapu y3apo
TaKKoCNaHaau.

AHM BaKTAa 6M3 MPOrHO3NAWTUPULLHUHT CTAaTUCTUK MeToanaaH ¢donganaHamus.
Kyinagarm 11 Ba 12-)KaaBannapaa tokopuaaru KYPCAaTKUYNAPHUHI CTAaTUCTUK MPOrHO3
HaTuxanapn EGARCH Ba PARCH mogennapun muconnpa kKentupunraH. XycycaH, AKLU
Aonnapu Ba Cym BantoTa XKyPTAMKNAPUHUHT Kypc TebpaHMLWNapK Xap UKKana MOLENHUHT
t-CTyAeHT TaKCMMOTU BYMMYa MaKbyn aKaHAUTMHKM KypcaTmoKaa. byHn RMSE, MAE, MAPE

Ba TIS KO3QOUUEHTNAPUHUHT t-CTYAEHT TaKCMMOTM Oyihnuya nacarraHaMrnga Kypuil
MYMKMH.

11-xkapBan
CTaTUCcTUK NporHos metogu 6yinua AKLL gonnapu Ba Cym Bantota XKyprauru Kypcu

TEGpaHVILLIVIHVIHI' 9KOHOMETPUK TaxXJINN1 HaTUXXalapu

EGARCH (1, 1) mogenu 6yiunua PARCH (1, 1) mogenu 6yiinua
Hopman t-cTyaeHT Hopman t-ctyneHT
TaKkCMMOT ByiKnua | TakcMmoTu byiinuya | TakcumoT 6yiunua TaKCMMOTU BYinYa
RMSE 0.259686 0.259599 0.256352 0.255143
MAE 0.258703 0.258615 0.255371 0.254156
MAPE 2.883333 2.882356 2.846250 2.832694
TIS 0.014689 0.014684 0.014497 0.014428
MaHb6a: E-views aactypu acocuga myannng xmcob-kutobu.

M3ox: RMSE (Root Mean Squared Error) - nnams octu yptaya KBagpat xaTonuk; MAE (Mean Absolute Error) -

ypTaua abcontoT xatonuk; MAPE (Mean Absolute Percent Error) - ypTaua abcontot dous xatonuk; TIS (Theil Inequality
Coefficient) - Tann TeHrcusnurm KkoahduuneHTU.
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Onnb 6GopwuaraH Taxaun HaTuxKanapura Kypa, EGARCH (1, 1) Ba PARCH
(1, 1) moaennapuHUHr t-cTyAeHT TaKCMMOTU Byinya KenTUpuaraH CTaTUCTUK MPOrHO3
KypcaTkmnunap AKLW gonnapu Ba Cym Bantota *KyQTAUMM KYPCUHMHT TeBpaHULL AaparkaCUHK
KennHrm 6up nunnuk gaspaa (2018 mun nrongan — 2019 nionrava) Kymmaarmya 6yanwmnHm
KypcaTmoKaa. XycycaH, EGARCH (1, 1) moaenu 6yihnuya BantoTa KYPCUHWUHE YypTaua
TebpaHumw amano3oHn 8140 cymaaH 8690 cymrava 6ynnwmn 6axonaHmMokaa. YHUHT Kynu
YerapCUHUHr TebpaHuw pgapaxacu 7750 cymaaH 8170 cymraya, HOKOPW YerapacuMHUHT
TebpaHmwm aca 8530 cymaaH 9200 cymrava 6ynmwm baxonaHmokaa. Ywby HaTUKanapHu
PARCH (1, 1) moaenn 6yinnya baxonaraHmmmsaa sca ynap moc pasuwaa 8140 cympaaH
8690 cymraya (xap MKKana mogen 6ynmya 6up xmn Hatuka), 7730 cymaaH 8120 cymraya
xamaa 8550 cymaaH 9260 cymraya 6yAnLL 3XTUMONMHU KYPCaTMOKAA.

Kyingarn 12-wapsanga EBpo Ba Cym Bantota XKyptaurn Kypcu TebpaHWUWMHUHT
HOopman Ba t-CTyAeHT TakcMmoTnapu 6OyinMya CTAaTUCTMK MNPOFrHO3  KypcaTKu4napu
KentupuaraH. aasan mabaymotnapuaaH KypuHub typubamku, EGARCH (1, 1) mogenu
6yMnya TakCcMMOTNapAarM 3SHI MaKbyn nporHo3 t-cTyAeHT TaKCMMOTMAAru MpPorHo3
xucobnaHca (RMSE, MAE, MAPE, TIS kKoadduumeHTnapn Hopman TakcMmoTra HucbaTaH
nact), PARCH (1, 1) mogenupgarm maKbyn nMPOrHO3 HOPMasa TaKCMMOT 6Vyiunua
6axonaHMoOKAa.

12-xkapBan

CraTucTuK nporHos 6yiinua EBpo Ba Cym BantoTa }KypTamrn Kypcu Te6paHULLMHUHT

3KOHOMETPUK TaxJIMN HaTUXKaNapu

EGARCH (1, 1) mogenu 6yitnua PARCH (1, 1) mogenu 6yiinua
Hopman t-cTyaeHT Hopman t-ctypeHT
TAKCUMOT ByMKnYa | TakCMMOTM BYiMya | TakcumoT Byinunya TaKCUMOTU ByiMua
RMSE 0.260623 0.250204 0.262242 0.285340
MAE 0.259694 0.249074 0.261125 0.284228
MAPE 2.830454 2.722252 2.853817 3.106031
TIS 0.014001 0.013489 0.014129 0.015355

MaHb6a: E-views gactypu acocuga myannng xmcob-kutobu.

M30x: RMSE (Root Mean Squared Error) - nnams octv yptaya Ksagpat xatonuk; MAE (Mean Absolute Error) -
ypTaya abcontoT xaTonuk; MAPE (Mean Absolute Percent Error) - ypTaua abcontot douns xatonuk; TIS (Theil Inequality
Coefficient) - Tann TeHrcusnurm KkoadbduuneHTU.

Ywby moaennap 6yinnya EBpo Ba Cym BantoTa KyPpTAUTU KYPCUHUHT KMCKA MyaaaTan
nctnkbonaarn (2018 nn nongan 2019 Mun nionrava) TebpaHULL Aaparkacu Kynmuaaruya,
AbHM EGARCH (1, 1) mogenu 6yinuua (t-ctyaeHT TakcumoTu) yptada 8700 cympgaH 9400
CYMraya, YHUHT Kyin YerapacuHm tebpaHuw aaparxkacu 8310 cymaaH 8880 cymraya, oKopm
yerapacu 3ca 9100 cymaaH 9920 cymraya 6ynmwm 6axonaHmoKkaa. Ywby HaTuUXKanapHu
PARCH (1, 1) moaenn 6yinunya 6axonaraHmmusga sca ynap moc pasuwaa 8720 cymaaH
9430 cymraya, 8270 cymaaH 8790 cymraya xamaa 9180 cymaaH 10080 cymraya 6ynumu
3XTUMONMHWN KYypCcaTMOKAa.

Xynoca

AManra OWMPUATaH 3KOHOMETPUK TaxJINA KapaéHnapura yMyMUI Xynoca Kuamb
WYHW auTMW MyMKUHKK, AKLL gonnapu Ba Cym xamaa Espo Ba Cym Bantota XypTanknapum
Kypc TebpaHuwnapmuHu 6axonoBumn sHr makbyn moaennap EGARCH (1, 1) sa PARCH (1, 1)
Mmoaennanp. Ynapaa aHuknanHraH ARCH (a) BaGARCH (B) koadduumeHTnapm CTaTUCTUK
XuxaTtaaH axamuatam 6ynmnb, AKLL gonnapu Ba Cym BantoTa XKypTamru 6ymmya Hopman
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TAaKCMMOTra Kypa, YHUHT MnFnHamMcu moc pasmwaga 0.98 Ba 0.90 KoapouumeHTnapuHm, t-
CTYAEHT TaKcMmoTura Kypa aca 0.99 xamaa 0.98 koapduUMEeHTNAPUHN TALLKUA ITAMWN.

Ywby Kypcatkmunap EBpo Ba Cym xydtamrm 6yinmua moc pasmwga 0.93, 0.96, 0.83 Ba
1.01 KoadPUUMEHTNAPHM TAWLKUA KMNaan. JMarHoCTUK TECT HaTUXKanapu TaHNaHraH 6apya
Mmogennap 6ynmya myesadpdakuaTanm amanra owmpungn. KosppuumeHTnapHUHT moaenb
Tanabnapn  pgoupacuga  6yaMWwKM amanra  OWMPUAraH  SKOHOMETPUK  TaxJun
€HAAWYBNAPUHUHT TYFPUAUTUHU KypcaTagu. Kenrycmpga mamnakatmmms 6aHK TMMmmga
ywby moaennapgaH amanmétaa KeHrpok ¢onaganaHUWHM Makcagra MyBopuK aOeb
xmucobnammus.
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