89 3 183-196

GARCH

88 4 26 )

GARCH EGARCH GJR AGARCH TGARCH Hentschel s
GARCH
AGARCH Hentschel (1995) GARCH
GARCH
( )

Engle (1982) ARCH
(Autoregressive Conditional Heteroscedastic
ARCH vo(latility cl uste
Bol l erslev (1986) G/

* 1998

( )

Day Lewis(19®B2)ack-Schol es
(implied vol 8ARCHE@ARCH
Kuwahavwaa sh (1992) ( EGARCH)
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(Generalized ARCH) ARCH
GARCH

Boll erslev Chou & Kroner (1992v) BBregrlae & Hi ggi
& Nelson (1995)

Bl ack (1976) Christie (1982) Schwert (1
( )
( ) Bl ack (1976) Christie |
(financi al | everage effect)

(debt/ equity ratio)

GARCH
GARCH :
GARCH Nel son (1991)
EGARCH (Exponenti al GARCH) &) osten Jagann
GJR Engle (1990) AGARCH (Asymmetric GARCH)
(1991) TGARCH (Threshold GARCH)

Hent schel (1995)
GARCH EGARCH GJR AGARCH TGARCH
Hent schel

Hent schel (1995) Engle & Ng (1993) (
GARCH (in-sampl e)
(ovetred)
GARCH
Akgiray (1989) GARCH
Di mson &1 9Ma0r)s hWe(st & Cho (1995)
Brail sonford & Faff (1996) GARCH
GARCH
GARCH
GARCH

: CampeHdnt schel (1992)
(volatility feedback effect() )

( )
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Root

Squafr Predi ¢tsi o RMBE)r o
EGARHGI RARGARCH;ARCH

GARCH
Hen#gescsh GARCH GARH (homosc ea ticity
HOID )
GARCH
e 19921 4 1979 6 30 1 %57
1997
1992 19962 31
3
a ef 12 Lj uBx
Q a 5%
2
€
e
0.039 (0.303)
1432
0.022 (0.734)
2.463 ( < 0.0[01)
e Q (12) 19.829 (0.070
g Q (12) 256.723 ( ©.001)
P -
3
S hwa9%z8)S1C ( Schwarz I nformation

Chr i
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(cddndnal me an
e Q
3 a Q
GARCH
¢ e SI C
peé p=1 p=2 p3 p=4 p=5 p6
11357.2 11362.6 11369.9 113720 11377.1 11384.3 11390.1
P
(condgit anaoa)
=€ :E[et2 i ]
Qi1 t
e=+ he O (0.hY @
( homo)
h=w @
®
Hent clMOIES)ARCH ( HGARCH)
ot —1 v ot1 - | 3
. =o+acif (g1 HP ) (3)

*West & Cho (1995) AR(1)
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fer ¥le v [Bc(e—b) @
GtE\/ﬁt
b (sf)
c (gh
h t | €1] > 0B>0 Awp+1>0f ¢t
b>0 ¢ >0 ( )
¢ )
GARCH Hent schel
(1) x=0v=1 b=0 Nel son EGARGH

(2) Xx=v=2=c=0 Bol l er sl eGVAR(CIHI 8 6 )
(3) A=v=20=0 GJR

(4) x=v=2=0 Engle (AGARQGH

(5) Xx=v=1b=0 Zakoi an TGARTH)

HOMO h;=o
EGARCH htzo)*-‘rz()(,[‘gt_l‘—\/ﬂ—c(g al+BInh._,
GARCH ht=(o*+20‘ ha et +Bhey

GJR he=w +20 hy[ 1(+ 02)8t2—1_2c|8 —tl|8t—1]+Bht—1

AGARCH h=0 +20 hyle—b " FBhe,

TGARCH ht:w*+(x\/E[|gt_1|—CS 11 "']B\/htq
N »

HOARCH [Tl oo agh (g HBOEL
Jha-ei= @+ or=yh ¢ fla ¥t [pclea-b) oS 1
Hen thsec (5399  bz0  f &)( b 0= f &)

cx0 c=0 f &l
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1992 1996

6 GAR

H

EGARCH GARCH GIR AGARCHT GA R C|[HHGARCH
0.036 -0.0L9-0.0R23-0. B0-0.0p1-0.0L2
® (0.007§0.00430.005§0.005§0.0097Y0.0%20)
0.960 0.038 0.0413 . 9 0.10p 0. 04Yy
o (0.00930.005)0.00600.007090.0210250.017)
0.200 0.888B 0.87p . 6 0.88B 0.621h
B (0.021900.01590.016p90.010950.01550.143)
) [ 0] [ 0] [ 0] . 0 [0] 0.85k
(0.°077) (0.240)
c 0.2218 [ 0] 0.151 0.23p -0.248
(0.094) (0.047) (0.055Y0.1%4)
[ 0] [ 2] [ 2] [ 1] 5. 73p
» (2.812)
v [ 1] [ 2] [ 2] [ 1] 2.89p
(0.737)
or—1
L :0)+0C0i‘_1fv(st_1 Hp f (et #|8 T |bC(8t—b)
[ ] * * * 10%
5%
C b
C
b>0 fe)( b=0 f (&)
&= 0 &= 0 c>0
c=0 f & &= 0
b>0
c0
o b ¢ H&ARCH
b C b c

° Hentschel 1995 P77
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AV 1 2
b c
Ha
Ho
c= , b [fr ee=0 |, c |freeand c|free
b=c=0 12.408 8.696 14.687
-t (<0.001) (0.003) (<0.001
_ 2.279
c=0 |, b |free (0.131
5.991
b=0 |, c |free (<0.014
Ho Ha
X (1Y (2)
P -
b c b
b c 1992 1996
GARCH GJR EGARCH
HGARCH
HGARCH
HGARCH
P-
EGARCH A=0, v=1, b=0 ¥ (3) =7.p8@. 05
GARCH =v=b=c=0 ¥ (4) =14]72600
GJR A=v =2, b490 ¥ (3) =6.[806.07
AGARCH A=v=2 , c¢cH0 ¥ (3) =2.[506.47
TGARCH =v=1 |, b490 ¥ (3) =13/08500
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07»_1 (57L -1
HGARCH L =o+os (e OB t_i
fe)(e=ple-B) (
1% 5% AGARCH
b
HARCH
HGARIC GARH
HGARCH AGARCH
1997
1 4 1979 6 30 ( Hom )
et2 GARCH
(RMSPE) efficiency et)
(forecast encompassing test)
RMSPE
RMSPE
T, o, - 1/2
RMS P E[(T— Rjtz R(,em—hm) ] ( 5 )
F]‘t+1: t hees
T=19921997% 30 (=1575)

R=1992199612 31 (=1434)
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R MBE AGARCH
HGARCEI RGARCHGARK
RMSPE
HOMO |EGARCGHSARCH GR |AGARQHGARCH |HGAR(JH
RMSPE | 24575 | 24106 | 23965 | 23914 2.3487 24109 23565
7 5 4 3 1 6 2
West & Cho (1995)
(6) OLS
&= Prbihy +ew ©)
Elel,]Q,]1=h2, b=0 b=1 | 6
b=0 1l y* ( 2)
ef+1= (b+blﬁt+1+8t+1
bo b R v (2) P-
HOMO 68.969( 32" O ) -33450( 1 5. 8[9)02% 12.304 0.002
E@RCH 0.761 (|0.®2434 (|0030B/44.26/30.1949
GARCH 0.659 (|0.®.7503 ( |00328/22.07[40. 35
GR 0.608 (|0.®6.4533" ( |o02a)| 2772 0.250
AGAR C H 0.401 ( |0.04.6701 "( |0.0®6)| 1269 0530
T@RCH 0.775 (|0.®G4426 ( |00328|3 4.03[90. 13
HGAR C H 0.312 (|0.06.7773°°( |0.02B)| 0430 0.807
* ko 10 %5%

b=0 b=1 % (2)
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HGARH
b

(R AGARCHHGARCH

A GARIC

o]

5%

AGARCHGARCH

Chong &dr \HO g &
(forecast-encompassing  ett)
B

A

) ~ ~
€1 = OA ht+l, Aos hl, g Ut

i=A
A

Bt i
o200  agz=0
A B
t

B

(7)
5%

(a)
T

(b)

(a) an as) t

)

B

(7)

A

0gz0 o,=0

P

5%
uon

B

EGARCH GARCH GIR AGARC

HTGARC

HHGARCH

HOMO | (. 154| (1339 (13%82| (03898

(01632

(267)

027)

E@RCH (.966| (4326| (05867

(08315

(632732

.020)

GARCH 772

(. (2987

(0236

(85@3%

.040)

” Chong & Hendry (1986)
1

ortae= 1 Base &gt

aatoe= 1

8D 9 6 outos
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GR (.492] (0B27| (1453] .063)
AGARCH (.010.403) (.236 .751)
T@RCH (.272 .016)
et2+1 = oA EHI, Aos El é‘ Ut+1
(b) aa &l
B
A
EGARCH GARCH GR A GA R C[HTGARCH HGARCH
HOMO (0 0f O 0ofg o 000 Xy o 00O X)
EGARC|H (0 oQ o0 000 Xy o 000 X)
GARCH (0 000 Xy o 000 X)
GJR (o X9 X ojo 0)
AGARCH (X ofyo 0)
TGARCH ( 0X)
et2+1 = oA EHI, Aos El é‘ Ut+1
“0” P - 5%
“XT P - 5%
(b) AGARCH
EGARCGBARCHGI R TGARCH HGARIC
EGARCGARHLC TGARCH AGARCH GJR
HGARCH HGARCH HGARCH
AGARCH HGARCH
EGARCH

GARCH GJ R TGARCH

We s t

GARBH
AGARC HGARC

GARBH

& ChBoa{({lL9®8hBjor)d DemBahf &O0BA® 6 h
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GARCH
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The Forecasting Ability f
Asymmetric GRACH Model

L-WJ TSWikba YEH

Depart ment of alnmt &n mamicen ailFuerdaadad €at hol i ¢ U

ABSTRACT

The ability to forecast stockmpmartkant voopmite linypbasf édloing DdDelee
valuation. Meanwhi | e, |l ots of empirical wor k support t hat t he
volatility. Thus, we comparer mahrec eoudf- odnisawaapil @t € ohemask ¢ cha@ s tpiec
symmetric GARCH, and five asymme tRCiHc, GAIRRGC H  AniHoAdReC! Hs, (TiGhACRICuHd, i n g
Hent schel ' s GARCH) for condi tional variance. Our empirical re
AGARCH and Hentschel’' s GARCH mo deales atsend otvermale umaorye lagc clBrat &
1997 forecasting period. (2)mdreeg atth avre pdoictkisv d nch ecaksse, vondlay i wh
very |l arge. That i s, the | evehagksefbettnos poobpnbdbangedshocksm
mar ket .

Keywords asymmetric GARCH tmodfedred avter@ameomfdexitng etf é g



