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A more General Parametric GARCH Modeling with an Application to
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Abstract

Although GARCH modeling based on normal or
student-t conditional distributions has proved useful in
capturing the volatility and leptokurtosis commonly
present in asset price series, it cannot accommodate
other commonly observed stylized effects in high
frequency data, notably high peakedness and skewness.
Existing time series estimation methods do not account
for these characteristics satisfactorily. In this paper, we

proposed a more general GJR GARCH-SGT model,
which allow the GIR GARCH conditional variance
specification based on a extremely flexible Skewed
Generalized T distribution (SGT) developed by
Theodossiou (1998) to accommodate the leptokurtosis,
volatility clustering, skewness, high peakedness and
leverage effect commonly observed in the financial and
asset data. Applications the approach to investigating
the stock markets of several Asian countries over the
period from January 1, 1990 to Dec, 31, 1999. The
performance of GJR GARCH-SGT model is compared
with the traditional Gaussian GJR GARCH, GJR
GARCH-t and Wang et al’s GJR GARCH-EGB2
(2001) models.

GARCH model , volatility clustering,
leptokurtosis, skewness, peakedness, fat
tails, EGB2, Exponential Generalized
Beta distribution, Skewed Generalized T
distribution,  leverage effect, risk
premium.
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(A A) Gaussian GJR GARCH Model
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E(gzzlq’m) =h =w,+oh_ +a’z£z2-1 + 0’37:—1“":2-1

zth,x—l ~ N(O,h‘)

(# %! B) GJR GARCH-t Model
8. (L)y, = u+¢,(L)é,
g =h"z, z, ~iid

E (a,zl‘{f,_l) =h, =, + ®,h,_ + 0,6, +o,T, &},

2%, ~TO,h,n)

n={v}

(# % C) GIR GARCH-EGB2 Model
Ba(L)y, = p+4,(L)e,
g, =h"z, z, ~ iid
z,|¥,., ~ EGB2(0,h,,n)

2 2 2
E(e, l\yt-]) =h =, +oh +o,6 ., +o,T, &,

n=1{p.q}

(3% D) GJR GARCH-SGT Model
¢m (L)yl = # + ¢n (L)gl

5 ..
g =h’z z, ~iid

Z llPr—l ~8GT(0,h,m)
E(gzz‘ql:-x) =h =0, + 8%, + @, + 0,7, &)

n=1{kn A}
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Exponential Generalized Beta Two(EGB2) 4%~

EMBEERRHLT

o
Ja expl p(~pe+0)]

EGBz(gz‘W:—l) =
vhB(p.q)(1+ em[p(% £+0)]7

£4 0=0(@re@ Q=0 @9 @
¢ & digamma function
¢ A trigamma function
Skewed Generalized T(SGT)#-# 2 # % % & & ¥ R

%o F
Jlhimia® £, =cQein-208" x(1~ A% |x/ o y*? forx<o,
MAT )=
fr=cQ+k =200 x(1+ ) *|x/a] )™ forx20,

¢ =0.5kB(U/k,n/k) %5 x BRIk, (n - 2)16) " S(D)o™
0 = (k lin— 20 BA/k,nl k)" x BGIR, (n~2) 1K) 72 S(A)™
s(A) = 1 +328 ~442BQ2/ k(n-1)/k)} xB(l/k,n/k)*s(s/k,(n—2)//:)")’4

2+ B( )& beta & ¥ 'k,n,l,o'zé scaling £ #¢ -
0,52 B A fr 4 149-1 28 « Kfon 2% THE
b2 A E ARt R ¥ & % & (peakedness) ; 4 2
wESH-EA0aEm Aosamus A=0
R A8 54 0 % A =0 85,SGT A B McDonald
#u Newey(1989)32 & #9 Generalized T(GT) 44 : k=2
55, R 2 Hansen(1994)3% & 2 Skewed student t 4

# 5 A =040 k=2 A & — AL} 2 4% student-t 546 ;
A =0 A n — o g & Subbotin (1923)Z power
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Laplace 4 ; A =0 %= k=2 & n=1 # & Cauchy 7 ;
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& n=00 8] A uniform 44

# A A A Gaussian GJR GARCH # %, 4! B
A &% 2 student-t GTR GARCH #£#! ; 8%l C 7]
Wang et al #1132 3 2 GIR GARCH-EGB2 # & ; #
# D R & & XA ## H 2 GIR GARC-SGT ## -

L SR EHA FIML (Full Information
Maximum Likelihood) % & » A R F 2 HF % %
(efficiency) sy #& 3+ - A tb & Lkt ABCD #Aldy
BEREEMN  EoWHTRIEEER - Ty
Al BA GAUSS 3.5 # %% & Constraint Maximum
Likelihood # X B EK - -
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AXAREEHRAXFTHEEEHELARL
(AREMOS) » #EZHANBOEZER - H8 - F
B Mk -HREE-FHEE -RAREPRE 1990
FEI199 FH 10 FFH - MBMBTHRE HER
HHREGAEME LS ERMEE (ADF test)
BAERoETHIRTEKA - 2 —FHEEAK
TRAEZ ARG HEE AR -BEE
B h - F 84 -LungBox Q- AR ER
Jaque-Bera ¥ B 5 HRE - 543 T T 4otk A
MEBAIEER—R_EAFIRHMAEALEE
¥FRIGHAR HP 48 -8R BREZ - F
BAPREARBMEBEENE AEHR - BRAER -
FARPRZEFRBGHHERBAANINZTHEERL
Hh PESFETEERRETAIE—FTER—
BT HREHARTEGHK -

RN ER IR TS > 24 Chow test
HATHRELAAMPGERE » BREER
1990/2/5~1990/10/12 ~ & $& 7
1997/06/17~1998/07/13 ~ & #m
1997/08/08~1998/09/21 ~ #f o3k #
1996/01/22~1998/09/04 ~ & B # 1996/02/06
~1998/09/04 ~ B & & & H 1997/01/08 ~1998/09/01
R EpRF 1997/07/08/1998/10/06 % 2 38 4k 2 88
R HMEHPHE P IOAEREBHRESLTE
o=y 1 354 0

HHERAEH TSNS  AXFBwHEXR
AT FAULBBYVSREIRZE 233
Gaussion GJR GARCH -+ GJR GARCH-t - GIR
GARCH-SGT AR & X Ai# &z GIR GARCH-EGB2
BA - WIS RBTATASE - Sl ERY
HARMEEAEEYE SARMABREHFL
BR%#) ARCH & GARCH # £ » 4% K & AT 44 81
#7% (shock) RATMIE S A D HAMESHBREY
B EAXAHBHRARSEFTLABZARAR GIR
GARCH Hi ! ¥ 4B R EA R H R LS H (©;)
—~HHZRBEABHER BT RAHRMEERY
RERMEBEHH SR -

BBEMBRBERERABUAELSBA T —
SBAT (do & =) GJR GARCH # % 22 #45 Jk % 26 ¢
Student-t  EGB2 & SGT 4 FZ &It E S B ES

W R 893 E - % # — ¥ b ¥ Student-t - EGB2
B SGT ot Tz A& s BHRERTH AR HHEMS
MAEE2ZEGB2RSGTH#HA L X EREEN
#4541 2 Student-t 4% © F%& > 4t# EGB2 o R
SGT W FZ AN HKEEIW > ARRELZNHE
RUSCGT By HBEmEAREARALS
THeasE 0 W SGT o E M EmE RiEE -

- DHARHBRTEEGKIE

Obs Mean SD SK Kur
Taiwan 2690 -0.005 1.93 (’3‘357) (313,
Korea 509 0021 185 (gzg) (gﬁ;)
Hong Kong 2348 0.07 175 (%'_gf) (2'1707)
Singapore 2367 0.010 129 (’3'35‘) (ltf'l‘;“)
Malaysia 231 0.015 1.83 (gﬁ) (35‘170’;
Philippines 2388 0.034 174 (ﬁé’;) (;:}(2))
Thailand B4 0.021 206 (g:g;) (‘05.‘1302)
Indoncsia 2365 om0l 1% god o

fon-fon Jos~ foa B Q <
Taiwan 091 031 %%7 &301] 3[7(;5'330
Korea 0.54 032 ‘[703_36‘]9 (206.%21 ‘ggg]"
N
Malaysia 07 025 “[f;ﬁ']“ [‘éfosl ‘[‘&?
U
Thailand 0.81 028 l?gﬁ;l ;:g)“] ?;.363?
Indonesia 0.62 0.19 3?03;6812 2[8?63? "[’2303;

Obs = the number of observation for in-sample estimations.
SK = coefficient of skewness.

KUR = coefficient of kurtosis.

fo1-fo denote inter-percentile range value.

The asymptotic standard errors of SK and KUR are reported in
parentheses and computed as

(6/0bs)™ and (24/Obs)™*, respectively.

JB = Jarque-Bera normality test statistic.

Q and Q” represent the Ljung-Box test statistics for up to 12th
order serial correlation for each stock returns series. P-values
against the null hypothesis of white noise are reported in brackets

f i

ARRARXEBELERBRETHEEH
B ERAGHHRY > UBETALEAREN &
ehHER - SBHUR RBRBNRRARASN
¥ o £X L GIR GARCH #3% & F X AR - 3181 % %
ARHBRBERR > EoNERBERF S HEET
.45 % %€ ~ Student-t ~ EGB2 & SGT 74 - & 18
TANMARL RGERT P ARTREHZAIE
FTEAHBERS  EHE-FHEEFTLIHS GR
GARCH-SGT # # — & 45 & » Gaussian GJR
GARCH -~ GJR GARCH-t & GJR GARCH-EGB2 #t
Ao BRI AREHNBMEE O EEN -

&= GIRBELEXF 44T 2Rk Kl



Vanance GIR
Distribution
Gaussian  Student-t EGB2 SGT
Taiwan -5074.89  -5032.16 -5026.20  -1556.92
Korea -4534.91 -4476.64  -4470.13  -3338.11
Hong Kong | -4005.09  -3981.43 -3975.96  -2031.91
Singapore | -3424.54  -3363.55 -3363.02  -1347.81
Malaysia | -3866.03 -3770.05 -3763.52  -2930.69
Philippine | -4331.65  -4267.53 426290 -3336.14
Thailand 453424  4454.19 -4451.16  -2195.99
Indonesia | -3408.38  -3205.50 -3210.43 -893.84
N~ BE30R
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