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A Robust Heteroscadastic Test for ARCH Modelsl

Sahmyeong Kim?2

Abstract

Li and Mak (1994) developed a test statistic for detecting the
non-linearity and the heteroscedasticity of the time series data. But it is
well known that the test statistic may be very sensitive in case of
heavy-tailed distributions of the errors. Jiang et al.(2001) suggested the
robust method for ARCH models but the calculation procedures for the
estimation are very complicated. We suggested the robust method based
on Huber’'s function and our method works quite well rater than the Li
and Mak(1994). Also our method is relatively easy to calculate the test
statistic.

Keywords : ARCHR &, 2 ~E EAZ o] BAy HAZA

1. A &

gFEE AAE Az #4 WHe FEAAAE 7HES B3 E0] Wel &8 HIAL
w7t olAbE, 38 5 22 AAH AR AZEe Folo] wEl ¥ -FA (volatility)
of mjg- Algk 5EAE 7A A Qdrh. WE Aol 3 AmolA WA #EET £ e A
o gl g FATol AT wbEHAYUE AMdelt WEAde FAISe] T oA
g Fabe] sldE = Jlddez Fe MsAde] Yeiye o f & mlElghe] AW
7hsel Z)o] dAle 3] Aoz oEFHA AAHY] wo|tk ek dA 9
ol A 7} %’i‘:‘r‘?i E‘i%/‘é?/l 38 = 345 22 a9E /g = 9
Aol A WsE = EAte] Ho Az JFE W

= Bl Z<tsto Engle(1982)°1 QApe] Akl 273 AA R WSt 2R o]
Ab Z}7] 3] A B8 (autoregressive conditional heteroskedastic model : ARCH model)
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2 A (residual) & o] &35+ EAHo
Box¢} Pierce(1970)el o]&l] X EMES 7 (portmanteau test)o] A= oW, n
o] & W Q? TAFL o] UF HFHo] Ho AARE 2o & A HA &

A
RkedE o] & A ®@ Aew, F AFVMEE 7HetA Xste oE #Age)
= o]l Adso] dHA

Ljung¥} Box(1978)= °]& R.¢elo] #7137 o] 5 1 53 (autoregressive moving
average model : ARMA)o] &t AF7HA dloll T4 YAK—p—q)BEE HE2E
AQTA S Akttt Ljung® Box EA %L dwtd o g ZW2E(robust)dr A
o7 4#Ad Utk oAV pot ¢E ARMARFES Eo Aol dHHA,
McLeod(1979)=  A7]13| Aol sH T EEAA A F 227 F(squared  residual
autocorrelation)S 7|22 3t 23 BIFAHS Y3 TEWES AAS FEIFIL
McLeod®t Li(1983)= Al dxbz271dake]l A2® 327 w449 AF7Hd stolA
ARMA &REFEo o&EA et A u AyHor HEO FFoA
(standard error) 1/y/ng =& #1lol

ZAF o AAE B Bt & @ A A A
How O RYPEddA FEE AFdaar) s Az dig Aas otk

o
HE
2

gl =
Ligk Mak(1994)2 =50l &4k gl thel Al dxpab7]dae arefste]
X5 fre o, 1 A 205 o2 AALRER Y BEAES Fdsk=d +8
&ttt Jiang's(200D)°] Li-FA e WS AbstAARE o= FAWWol HFdith=

dxlo] glo] B w=RolA:
Aekd QEA T 4714
Hach

'~

3 =l B

ARCHE AN = hy= ay+ager_ (ol eol e A Fol = wiye] TEWMES
HAZ (et—e_t)2°47]°ﬂ AFddo] glen= oA gk A4S & & glvh
oo 2EYS ags] ®At
Y= P11+ GoYp_ ot + Oy, + \/Ftetv
€= \/Eet, e, ~ iid (0,0%)°] 1L,
hy= g+ ayer |+t OZPE%,pO]E]'- (1)
Zapoll Aws st ARCH Rl digt H1A8s 3% + v AZSAFS

g&
Li(1994)0] AAF HATAFoZA a3} 2
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t=1

A7 W (E/h— 1) o | R FEEA ek ahebd] ohele g
t=1

el A= Lisk Make] $A 7] A4
de21 Fo1xl =3 osto] vEd 22 Aol YT

W Vn—0) 4 N(0, V

) (5)
2) QM) ="V 1 ~\2(M)
)

X
A71A X= (X, -, Xy)’ Xk:_lziﬂ € —1lelx, G = X'Xo|
A n 24, 00 \h,_, ’
vlzf—%XG*XTom.
= Ligt Mak(1994) S =,
3. EH2E ol BA HATAF

Jiang5(2001)e] F#3171E Li¢t Makel AR S A ZEFL I3+ (over-estimate) st
= Aol A Atk S 2@2)9] npwkel AAAN AFIHAES TZste Aol A
o sk A $Ele EHAE AZAEAES A ]0}04 Li¢t Make| &A &=
NAEtazE shoh AAEH EWHAE AlF2xpAp7] a4 ol ek 2ot
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> (1w 1)
x t=k+1 ht t—k
Ty = n %2
Y (= —1)
t=1 h’t
o 7] A
x lz] < m
Y(r) = m T > m
—m x < —m , m>0,

(6)

A (@A Brn Y@ A1) & A5 SR mEa ofde wo] ww

E A dades 49 = Ao

A9 = =30 (S 16

)
%2}%%-1 olu], Wl (z) =z ¥ List Make SA L prie
t

W, Li®} Mak SAFRY Z2HAE &
FW2E AHEAD rol g A

n &7k skal Al gk (bounded) EHolw, Eip (z) = 0°]th
2) (Y} 3348< MAE ARolv EY? < oo olTh
Aol =45l e AaE de & Utk

AN Vy=I— T YH 'Y ol H= (Y'Y)ol¥l, i= (1),
1 1 Oh, G%fk o — o
Ve L3 [ L5 £ 1 fernt, v (v v

4. A ¥

27} 133 AR(1)— ARCH(1)E3 2 ofge} 2t}

(8)
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Y= QY1+ \/Eet {e) ~IIDN(0,1) ©)

ht:a0+0416%—1 OZ() > O, Oél = 0

[ 1] AR(D-ARCH()RE & 2534 A3

~ ~

¢ o7 ay

Normal 0.6001686 0.8202159 0.3849366

AS HASA =337 Y ARCHEZ W 118313 o
o] WMEAAZFAA Ligt Make] QEAFH £ =#e 2H2E Q
gtk Ad3E 7} CasedZ 100HA wHE3S 7
FE8ta, YA 900%E N(0,1)4 F=354
ot o] A= ay=0.1, 0, =0.19] Z7|AE Folste] A3 Aot}

[3 2] 27137} ap=0.1, a; = 0.1¥¢ 9 Case™ NormalZt Mixed Normal®] Q&A% H| il

Normal Mixed Normal
Case Q(Li&Mak) Q(EH2E) Q(Li&Mak) QEHZE)
100 7.0765398 7.452158 5.7803127 7.5604142
400 7.71896262 8.7693789 10.456276 8.1428579
800 7.9025787 10.618723 13.858426 8.441286
1000 7.6569866 10.814108 17.061577 9.070238

[% 2] 2x9] ¥ E7} Normaldl 4% Li¢t Make QAHY ZTHAE QEAF
ettt AEE et 2y 22kl EF7F Mixed Normal¢! 7%,
< Ryo] AH3telx] Fria #Awg vt 2WAE QEAGFS

etk 5 QAbe] FEVF A xR FEHE agE 7h 4§ List
Make] Q&EAIHFS &% Axrt =549 5 d5S HoFrh

3) ¥ (8,a=0.1) =13.362
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[% 3] 27147 = 0.2, ay = 0.2% 9 Case® Normal?} Mixed Normal®] Q%A% ¥

Normal Mixed Normal
Case Q(Li¢Mak) QEHZE) Q(Li®tMak) QEHWZE)
100 6.3231469 7.4522757 5.1009236 7.4717936
400 7.8229707 9.0307063 9.228747 8.276476
800 7.3457874 10.615813 13.02607 7.4245983
1000 7.6733098 10.507971 14.44110 7.8341732

[E

4] 271A7 = 0.3, a; = 0.3Y 9 Case®¥ Normal#} Mixed Normal®] Q7% H]a

Normal Mixed Normal
Case Q(Li®tMak) QEHZE) Q(Li®tMak) QEHZE)
100 7.1012013 7.2274237 6.4083678 7.4948819
400 8.0598439 9.598843 11.742365 8.9399277
800 8.2351751 11.216512 14.587066 9.0762078
1000 7.1366265 11.050918 20.797345 9.1598296

[3 5] 27147 oy = 0.4, oy = 0.4% 9 Case™ Normal?} Mixed Normal®] Q&% 1|

Normal Mixed Normal
Case Q(Li®FMak) QEHXE) Q(Li®tMak) QEH2E)
100 6.3180509 6.9454149 5.1176275 7.4389183
400 7.6611936 10.753203 9.3750309 7.6148595
800 7.6001048 11.77611 11.824656 7.7449014
1000 7.6465857 12.366293 13.466356 8.4602769
7t g, o wel weEk AWEA s A5 Mixed Normal®2 3 A A Ligk
Make] Q&AFe] ddl FAH4E + AS5S HolFEr
5. 4 &
Eako] H T Ao PSS We=thE Ao Zeksto] Engle(1982)0] Q.x}e] HAE
o] Ar|FAXeR MW= ZAFO|EMAVIIAERTES  AAZ  olPgE  Ligt
Mak(1994)0] Z 7 F-o] &4k ol tfsl] #2714 3s a1 HALEILIE F5
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stAar, 1 Ay A oA AAIEERF ] BEAS Folsted fEeA AFE
HAark E=3 Jiang s (200D Li-F4 WHE A8t ARCHEZo Z2HAE HEFPs)
of tial #lctetA AR F=AHo] Bsitts wyo] Qo] B =FdAME HAAH
FAWMoR RwEE FA38le] Ligk Mak(1994)0] Aotst QB A #e A7 43S B A
ARCHEE At wol] Ug =9 A3 Aoz E Hojd4E Liek Mak(1994)
o] Akt QEAHo] AEH ANES =E3 WbH B =R g AE HAAEATFL
A A & o2k FE7F AFAdA HoAgets 2HAES AE Ho F9
=

g BAZ g2 ZHAE FFE ALESt] v HiE AR 9u S AolH,
t] Yol7} ARCH 238<& dwstdt GARCH 23029 4o tfat =% 173
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