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Abstract

Following the deregulation and internationalization of the worldwide financial markets,
Taiwan government is enthusiastic to establishment of the Financial Holding Company(FHC)
during the period of the June 31 2002. There are 14 FHC currently. Our study use GARCH
and EGARCH modéd to observe 14 FHC stock returns volatility from the view point of the
establishment of Taiwan 50 index. The results are following up:

1. In our study, al of the 14 FHC stock price returns exhibit volatility clustering. It is
widely recognized that the unconditional return distributions tend to have leptokurtosis and
fatter tails.

2 We used EGARCH model to capture asymmetries in the volatility of 14 FHC stock
price returns, and we found that most of the 14 FHC positive stock return shock affect more
than negative shock.

3.From the view point of the establishment of the Taiwan 50 index, we used GARCH
model and found that 14 FHC stock price return volatilities are increased. It is possible that
investors sensitively face unpredictable information.

4.We used news impact curves to observe volatility and found that among Taiwan 50
index, Fubon Group and China Develop Holding are positive before establishment, and
negative after establishment. For those not included in Taiwan 50 index, Cathay Life Ins
Holding and Taishin Holding Company are negative before establishment, and are positive
after establishment.

Keywords Financia Holding Company, Return, Volatility, Taiwan 50 index.
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Fo4-1 & apon i AR it g

¢k 21 EL

B

#(2001/12-2003/6)

T 3o L i i 7 B i fi i
3 4 0.0002 0.0533 -0.9000 8.0088
L -0.0006 0.0204 -0.0730 4.3089
REE: -0.0008 0.0206 -0.0889 3.8952
g s -0.0006 0.0261 -0.2298 4.6585
Tk & -0.0022 0.0294 0.1739 3.4118
hEL -0.0006 0.0210 -0.2068 4.9331
144 0.0006 0.0224 0.0773 4.9002
i -0.0004 0.0191 0.0663 3.9169
EEL -0.0009 0.0221 -0.0378 3.7915
o ATE 0.0007 0.0254 -0.0122 3.5117
B4 -0.0015 0.0248 -0.9471 11.7611
BE & 0.0002 0.0273 -0.0280 3.1997
PR -0.0013 0.0248 0.1286 3.2568
F- & -0.0012 0.0236 -0.2367 4.0203
CER S R
- CH{ R
- TORFRAFTHS ZEIA FHAE L AETAIIF A A

LR BERTATE I RN ok L % 0 A 2 i jF (Spurious Regression)
PR Gk Fpt A AR A A IR E SEURE L ¥ ¥ ADFfe T R H ¥ B LT 2
BN R & TR A B

AP EF - AL BRIEPLE L RIROR T RS A
T AR AN 1% 0BT B R T R Y g B R BT & iy
WA PR BIRP A TOREF R TIL A AR R A A R

k=] F)_’E-“_ };:I

R (\:1"&‘7 ~ 4 2)
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ADF( £ #2% 1 47 )

kskk

3 4 -9.370490

B E 9.283430"""
M3 £ 9.005169"""
B4 -7.954555"""
1.4 9.185471°""
BEE -8.456698"""
g -8.770538"""
SET A 9271119
3k & 7673065
RE 4 7720655
U4 -8.780271°""
EEL 9398864
$- & -4.496954""
PE& 7636416

L 1% KR .

~ BRI 2 R T

AFTY % % Bl 4-3 22 ACF &2 PACF A% Bl & 2w £ 5 B4R £ 7 5 B R
Y > % ACF 2 PACF :Z S Wifppr RI2 et pFFAEZFTHE? B2 &
SR % 4R e ACF 82 PACF 5 Poiddt T % > ¢ RAER R - @ Bl 4-3 4 3
14 7 & ik 7%l 2 ACF 22 PACF * Rt 87 5 p AMpH > FEEE A
PRET] 14 AR S P AR 2 ACF fv PACF % % &AM » & &
Ljung-Box Q test 55 % » Ai7m 13 /i 74p M - &2V 19 ¥ feif ARMA H03) k3 B A
740 B s o

Bld4-4 5 14 &y 7 4FMT > 2 ACF &2 PACF * kg T LT &
PR FRGHES £ AAES BIRFL > AT 13 kAR s PR AR
Tk Ao d BHREL > RAELGHEF f A 0 @ Ljung-Box Q° test fr
ARCH-LM test RIBEF & 7 B4 & &P 0 14 RE RIS TR G IPYT 2 ihen
SHE ARG Mila 2 RPRF R * GARCH 2 7 #4 EGARCH -3 & 4
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R ACF ¢ PACF % %] z_ AR LT L P AApRE 2 B AR
% ®* Ljung-Box Q # €k £ S thok 14 RAEL LB LT L p SN dphl > & 2
214 R&E R B REY A Ljung-Box Q %18 128§ 5%hkg ¥k #T ?-%’ﬁ p A 4p
B o Flptif & % % ARMA 03] kgt 41 > e d 4-3 p A Ap Rl e T4 o

LB FHH RS 5 0 4% % Ljung-Box Q® 22 ARCH-LM %# %> # L& % & & 14
FEL AR e Ljung-Box Q7 5E15 48 ~8 W ~ 128 % 5% cnBg F R 5 g
R &G ACF &2 PACF & [iiten| 2 A3 2 - Fp p 2V 4pH > e 2 R it 4
ARG Tl A RB A A5 R BT S0 14 F AR P
£ % GARCH 03] k4 gt #512 » 3ided 44 BB 24
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%43 EFORWARp P A kR T A

sk G4 Wpk ¥k 4EE 1Lk AkE
. 40.179***  20.913%** 3.1499 12.642%* 7.2073 7.8210%* 5.7223
Ljung-Box
Q test(4)
. 43.477**%  23.110%%* 11.990* 19.331%* 11.469%* 20.159%* 11.276%*
Ljung-Box
Q test(8)
. 43.717**%  27.124%%*  2].724%* 20.864** 14.263%* 21.644%* 16.049%*
Ljung-Box
Qtest(12)

“ith RE.2 Y24 2E2 2 $-4%2 BEi: pPRi
. 5.0356 8.5352 5.0423 4.3593 1.3968 5.2602 9.2935%*
Ljung-Box
Q test(4)
. 11.906* 10.535* 13.348* 11.248* 16.928** 10.100*  12.232%*
Ljung-Box
Qtest(8)
. 24.571%* 15.017%* 21.095%* 20.324** 19.811%*  18.184**  14.274**
Ljung-Box
Qtest(12)

3o4-4 EPULGARPIR T LA

Fa g H& WRpE YPE HEE 2L E ATKE
. 89.919%**  19.071***  20.026***  12.841**  106.68***  33.867*** 4].087***
Ljung-Box
Q7 test(4)
. 90.012%**  21.536%**  23.751**%*  23.963***  165.65%**  50.809%***  50.228%**
Ljung-Box
Q7 test(8)
. 90.072%**  2324]1%%* 24 .995%** 25 538***  88.34***  76.854%**  55.83]***
Ljung-Box
Q” test(12)

*kk *% sk % kokk sk koo

ARCH-LM 39.084 2.035 4.727 1.858 15.027 7.578 17.891

ik RE& "Rk 242 5-4& BEi P4
. 6.1420 9.6672%* 5.5839 12.507%%* 19.667*** 2.4442 19.527%**
Ljung-Box
Q7 test(4)
. 37.816%**  25.501*** 6.9695 13.781%* 33.448%** 5.1663 31.033%**
Ljung-Box
Q7 test(8)
. 48.092%** 28 385¥**  21.596%*  40.425%**  37.4]19%** 10.578*  34.230***
Ljung-Box
Q7 test(12)

2.9871%* 2179**  1.5179%*%  1.6158** 2925%** 2. *x .9252%*
ARCH.LM 987 3.2179 5179 6158 3.2925 5638 3.925

T L0%EF K S%EEKE 5 1% FOKE
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2R R
d 445 HAERTAY Z BLE D F Ot TLET oo SBT et & Tkt
WAFEF L7 L ARG HCR 5 3 | R P R i LB Rk | B
¥hi B o@m A NSBT 2 PSBT et {256 % 7 5 RIRE F K E » £ T § &

3R P IR B K AR e 3R BRSO R L B cn L SO n | 4R IR
B R e AR R LR B P A X oSS D L E R S e
0GR EFO w2 ) ¢ BRI o Fet Y R R HALE G

GARCH 3] » 4 it 43 3f BINHE 9L B L B9 on(7 5 Bt o

% 4-5 EEORW SRR HLK 4

SBT NSBT PSBT
£ 22.6877%%  1.8644* -1.9447%
Gk -2.0890%*  -1.9764* -1.8393*
R4 2 -1.8318%  2.1457%* 2.2804%*
B4 -2.4966%*  -1.9735* -1.8207*
104 -1.9675%  -2.2799%F  3.6833%%*
wEL -1.9761%  -2.1685%%  -2.3040%*
v g 22.3214%F  2.5975%*  37806%*
EEYS -2.3285%%  -1.7681* -1.9490*
2k 4 1.9208*  2.7030%* 2.8566**
BL 4 -2.4696**  -1.8636* -1.9866*
A 2321925 2 6898%*%  2.5081%*
HEL 2.8189%*F  1.7664* 1.7935*
5 4 22.5906%%  3.0465%*¥*  -2.4418%*
PB4 S1.8214%  2.4250%%  2.6170%*

*E FERE

L 10%EEE R L S%AEE R TS 1% F K8
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kv AR T ol 4250 Ak T Y ARMA KOA] kA UE 7] 4p B edd o
H R AW e B R R AT R T SR A e 5 2 ARMA
WAl St P FHEF LT

Boiff A F % AL R

LAIC & % #/| o

2. 582 p ERF o

3ALIE L E-TFRFPM IR G o B8 0 Bk iEK -

SRR S SIS SARVEI S St Y § 0N SR RS TR A Ta

S0 AFR Y fit 7 ARMA HEAI el ¥ 0 (0,00 1(2.2)% 4 Al 0 B AIC
Ehol p EEFD B L6 S R R E RGN & A B B AT e

AR M R BRI R RS A 460

£ %37 ARMA(O,1) b g e ARMA(2,2)
& £ £7: ARMA(O,1) % 2% & £7: ARMA(2,2)
3 &4 ARMA(0,2) i 5 & b ARMA(0,1)
2L £ 47 ARMA(2,2) % - &4 ARMA(0,1)
37k & £2: ARMA(0,1) 537 & ¥ ARMA(2,2)
R £ 4 ARMA(0,1) ® 2 47 ARMA(2,0)
P B &7 ARMA(2,2) B % &7 ARMA(O,1)
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1 4-6 & @I A FOLH AR 2 ARMA (p, ¢ )3 S8k 3+ 4

P q
Vi = c+zaiut—i +é, +zbz‘gt—i
i=1 =1

34 Hk Wi4 YPE HELE 104 ki
c -0.005%** -0.0001 -0.0007 -0.0010 -0.0007 0.0004 -0.0023
(0.0016)  (0.00003)  (0.0010)  (0.0016)  (0.0012)  (0.0032)  (0.0019)

a 0.8854%** -0.964***  -0.860%** 0.3230

(0.0307) (0.0732)  (0.0285)  (0.4815)

an 0.0934* 0.0090 -0.976%*** 0.0173

(0.0501) (0.0715)  (0.0275)  (0.0757)

B 0.1537%*  1.0672%** 0.0023 -0.0605 0.9939#**  _0.8170%* -0.2857
%

(0.0695)  (0.0575)  (0.0542)  (0.0625)  (0.0032)  (0.0387)  (0.4777)

B 5 -0.0499 0.0812* -0.940%***

(0.0654)  (0.0466) (0.0344)

AIC -5.99334 -7.84784 -7.76211 -5.49598 -5.34278 -5.47259 -5.20443
Ljung-Box 0.1144 1.3310 0.5570 1.7100 5.7432 0.5288 1.3423
Q test(4)

Ljung-Box 3.4795 4.6345 4.1451 4.1022 7.1538 5.8867 2.3780
Q test(8)
Ljung-Box 3.6928 4.7418 8.6802 5.6652 8.0986 8.9170 6.0056
Q test(12)
sirE KR & Y& 2ELE O %-4 BE¥EE PR
c 0.0002 0.00002 -0.0014 -0.0007 0.0001 -0.0015 -0.0027
(0.0006)  (0.0015)  (0.0012)  (0.0013)  (0.0018)  (0.0014)  (0.0035)
a 0.1882 0.0973 -0.0013 -0.797%**
(0.4377) (0.0655) (0.0581)  (0.1110)
an 0.3354 -0.1591%** -0.793%**
(0.4309) (0.0524) (0.1022)
B 0.1677 0.0394 0.0580 0.0291*** 0.0437 -0.739%**
(0.4168)  (0.0579) (0.0652)  (0.1135)  (0.0670)  (0.0988)
B2 0.4307 0.7635%** -0.837***
(0.4141)  (0.1176) (0.0988)

AIC -5.43519 -5.22683 -7.97933 -5.09093 -5.03246 -5.45230 -5.09021
Ljung-Box 2.0902 0.0752 1.4730 4.2145 1.3273 5.2957 2.6300
Q test(4)

Ljung-Box 2.2478 6.9557 6.2569 9.3525 6.0539 7.2011 6.3757
Q test(8)

Ljung-Box 6.3239 9.0643 7.1006 9.3739 7.4840 11.680 9.2870
Q test(12)

A 10%8E F R E R L S%%RE FORE RRN R 1%8 F KR
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B ARMA 3R 2 €7 >+ v FELR Y HPHEL 2 ARMA © & 554 M -
mAAZIE e kg o STRGE R o T R 2 IS SR M ahdR I A ¢ fRif =

S ABEAO PR EERE g AN R
#-e 3R AP M e ARMA o3 2 08 4 T aodicii s &40k AR N s 2 ik
PHcHRAH P AL AR RERPRERAES G AR T F AR
B WL W TS 60 2 G GARCH 5%k ff 0 Bt - A s 250 &
AR G G h JALKE > A2 B8 EGARCH #27] kpe® o

2
£

£2002 & 10 7 29 p SRHETH AL S50l T AF P B

50 AL FAE O F s At 50 < B Eae ,xlszq o3 AL ch ,;J-ﬁ,,uﬁﬁs,f;gkg% )

Ay PR 58 RBE SRR ARPA S LT Fta e s BB
R S R A I L Ty o - T i g7 i

* < 5 * Glosten ~ Jagannathan f= Runkle(1989) = & 47 i & & 3% 4 0 2 >

Mot RIFH AR R TIENIER T - HEPE T - P2 PSR
ié%ﬁé’é@%PwﬂW%aﬁ%Ji’u&%i% R AR B R
[ o R b e
(= )i~ 8 53 » 5 % 50 43 Hicr. & 5298 -GARCH #:7]

d & 47 $14 48 FE AL 2H T GARCH H2)™ » 4705 £ &

>0~ a, >0 >0 a+p,<1 > &7 % & GARCH -4 if i chls 214 »
B s Lt o] FREERT AIAR O o 50 2 £ R
LG 1%k FRE R Ee g B EELEAERFRE A Ap S
ip 50 2 B L Y G 1% ¥R E o a+ f & T A B Y
ﬁ’éﬂﬁmfﬁﬁ4<’m%iﬂﬁ:ﬁngﬁ@§¢%§%$ﬁx,g

HEEHT R 54550 2 EERORBARAVE R p o S 50 2 & ROR T AR
ﬁ”é s 2 el B R Mfﬂl EFa g8 SATE B3 0.7 ¢ iv &
PRUOR BAREY S FORAT | Glic o BT A4DROR AR L teRR 5 SR



FEH(D)iS - 112002 # 10 * 29 p 5 & H B ®A o p

PALF LS 2 B fl(a)F DT P 545502 s

3 ! LL & % Log Likelihood

47

EBNAEECZARP S0 LEEREE S AT SIS0 21 B
B ALY RGP RTINS 2 RS B EEE
% 4-7 GARCH #3] 2 8p-3 » & ;f;] 50 2 &%
q R R p
ht =, + Zalgt—l + azDgt—l + Zﬂlht—l gt|Qt—1 ~ N(Ov hz)
i=l i=1
D=1 % AR 2002 & 10 F 29 p ruis
D=0 #¥HAZ52002% 10" 29 p
a3k L E&]jxf MEE AT E
do 0.0017%** 3.50E-05%%* 0.0001* 7.79E-06 0.0002*
(0.0004) (1.42E-05) (6.49E-05) (8.39E-06) (0.0001)
an 0.2449** 0.0186 0.1265%* 0.0595%** 0.1393**
(0.1096) (0.0139) (0.0688) (0.0172) (0.0666)
as 0.0018%** 4.15E-06 1.22E-06 1.29E-Q5%** 5.11E-05
(0.0006) (5.09E-006) (2.14E-05) (2.30E-06) (4.14E-05)
B 0.0017 0.8843%** 0.5938%** 0.9314%** 0.5122**
(0.2175) (0.0436) (0.1979) (0.0192) (0.2253)
a+B 0.2466 0.9029 0.7203 0.9909 0.6515
LL 641.2260 940.1331 940.9183 773.2494 771.0775
Ljung-Box Q°  1.2256 10.147 4.9181 6.4304 2.5904
test(4)
Ljung-Box Q°  1.3084 11.494 11.109 11.961 4.9185
test(8)
Ljung-Box Q°  1.3659 15.933 12.067 12.916 12.172
test(12)
ARCH-LM 0.953779 0.961866 0.577053 0.137659 0.002781
R 10%E F R RN R S%RE R RPN L 1%B R



4 4-7 GARCH 3 2 #0-30 » 545 50 2 & 3205 (4)

q P
2 2
h, =a, +Zalgt—l +a,De, +Zﬁlht—l

i=1 i=1

&

t

Q,., ~ N(0,h,)

D=1 T ARLL 2002 & 10 % 29 p Ui
D=0 T AR 2002 &£ 10 ® 29 p
viE A EEE B & ¥- &
Ao 1.25E-05 0.0001 3.58E-07 5.44E-05
(9.76E-06) (0.0002) (6.43E-06) (7.12E-05)
a 0.0442%* 0.0226 0.1061%** 0.1545
(0.0251) (0.0383) (0.0012) (0.1034)
as 4.50E-06 4.83E-05 1.96E-06
(3.48E-06) (0.0001) (1.28E-06)
B 0.9183%** 0.7399 0.5985%** 0.7408***
(0.0407) (0.5000) (0.0126) (0.2113)
a1+ 1 0.9625 0.7625 0.7044 0.8953
LL 710.7931 682.6561 845.7891 282.3719
Ljung-Box Q’ 1.5621 4.5400 3.6787 5.8398
test(4)
Ljung-Box Q’ 3.6312 11.502 4.0999 11.625
test(8)
Ljung-Box Q’ 6.1052 13.043 4.8186 13.966
test(12)
ARCH.LM 0.884982 0.129116 0.548969 0.37977

R 10%E F KM R L S%RE R RRRL L %R F R
3 LL # % Log Likelihood
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% 4-8 GARCH(L,DHA] 2 #-% 5 » 545 50 2

B

q )4
h =a,+ Z‘algil +a,De’ | + Zﬂth .9[|QH ~ N(0,h,)
D=1 FHEARE 2002 # 10 % 29 p s
D=0 ¥ HEAZEE 2002 F 10 % 29 p e
REL ERS RE & 3Tk & PR 4
ao 6.23E-05%** 1 78E-05*** 3 .37E-05 0.0001** 6.71E-05
(2.08E-05) (6.82E-06) (2.53E-05) (4.54E-05) (4.41E-05)
a 0.1697#* 0.0574%%* 0.0458* 0.1533 %% 0.0896**
(0.0542) (0.0147) (0.0246) (0.0570) (0.0436)
as 4.36E-06 1.92E-05%* 2.45E-05% 1.32E-05 1.24E-05
(9.20E-06) (9.83E-06) (1.46E-05) (2.38E-05) (1.92E-05)
B 0.6743%%* 0.9069%** 0.9058 %+ 0.7207%%* 0.7997#%*
(0.0903) (0.0234) (0.0481) (0.0877) (0.0995)
a1+B1  0.8440 0.9643 0.9516 0.8740 0.8893
LL 872.1648 848.8492 685.7567 729.1343 786.0729
Ljung-Box  1.3881 3.3966 2.0989 2.3909 0.9729
Q’ test(4)
Ljung-Box  2.5293 5.9249 9.4383 4.4806 25191
Q? test(8)
Ljung-Box  4.3631 7.0120 9.9585 9.3535 2.9260
Q? test(12)
ARCHLLM 0442753 0.396887 0.724374 0.444551 0.116074
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% 49 BGARCH(L DT 2 #-4 » 547 50 2 & 4%

€

&,

eal 2
lOght :a0+ﬂ1 loght—1+}/1h_+}/2Dh +a1|:h Al gt|Qt—l NN(O,ht)
-1 -1 -1 4
D=1 T AEESE 2002 F 10 % 29 poruis
D=0 T AEEE 2002 F 10 7 29 p U
£3 4 Y M3 & Ve BTy
ao -3.6043%** -0.3649%** -1.6741%** -13.3196%** -2.8821%**
(1.0058) (0.1350) (0.7796) (0.4668) (1.4281)
a 0.0132 -0.0034 0.2511%** -0.0814 0.2896%**
(0.1123) (0.0199) (0.1006) (0.0606) (0.1026)
71 0.0546*** 0.0664** 0.1573*** 0.1675%** -0.0608
(0.0840) (0.0276) (0.0511) (0.0378) (0.0548)
72 0.0732%** -0.0855 0.1615 0.3127 0.1026
(0.0171) (0.0084) (0.0418) (0.2244) (0.0773)
,8 1 0.4415%** 0.9538*** 0.8102%** -0.8223*** 0.6395%%**
(0.1546) (0.0170) (0.0929) (0.0622) (0.1882)
LL 674.3780 941.8187 945.8510 771.5544 771.5030
Ljung-Box Q2 0.0731 7.2408 4.8168 7.9354 1.8951
test(4)
Ljung-Box Q2 0.1810 7.8798 9.5145 15.777 5.1703
test(8)
Ljung-Box Q2 0.2579 11.361 10.712 18.782 13.563
test(12)
ARCH-LM 0.008017 1.070477 0.866862 1.424750 0.000127
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# 4-9 EGARCH(L,1)H-A 2 87-40 » 545 50 2 & #5295 (4)

& & &, 2
logh, =a, + B logh, , +y,~“+y,D—""+q, . —.|= Q.. ~ N(0,h,)
h, h,, h,, T
D=1 ##A2-% 2002 & 10 * 29 p s
D=0 #4245 2002F 10°*% 29 p U@
V4 EEE Ry 4s - &
o -13.1100%** -8.7108 -1.9565%%*x* -1.9327*
(2.6107) (9.4193) (0.0172) (1.0935)
a -0.0586 0.0912 -0.0643%* 0.3676*
(0.1145) (0.1167) (0.0324) (0.1920)
71 -0.0374 0.0387 0.0270 -0.301 1%
(0.0695) (0.0836) (0.0377) (0.1399)
72 -0.0692%* 0.3470 -0.0009
(0.0365 (0.3717) (0.0020)
B -0.6601 -0.1326 0.7315%%x* 0.7848%%x*
(0.3276) (1.2335) (1.98E-10) (0.1299)
LL 708.8295 682.8176 838.9360 284.2381
Ljung-Box Q’ 02112 4.1008 3.8599 5.9483
test(4)
Ljung-Box Q’ 5.2146 11.303 4.1740 12.007
test(8)
Ljung-Box Q’ 6.1962 13.325 4.7359 14.176
test(12)
ARCH.LM 0.090898 0.010353 0.963102 0.235160
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logh, = a, + B, logh_ +7, % +y,D z’-l +a PZH| - \E} £]Q,, ~ N(O,h,)
t—1 t—1 t—1 T
D=1 T AEESE 2002 & 10 % 29 poruis
D=0 T AEEE 2002 F 10 % 29 p oy
mEL E T K& £ TR & PR &
ao -0.8597**x* -0.1943 %% -0.2965* -1.4500%%* -0.9751%*
(0.2773) (0.0563) (0.1746) (0.4812) (0.5783)
a 0.1968*%* 0.0047 0.0610 0.3290%** 0.1792%*
(0.0545) (0.0227) (0.0399) (0.0875) (0.0764)
71 0.0947 %% 0.1352%%x* 0.0391 *** 0.0429 0.0139
(0.0340) (0.0211) (0.0299) (0.0492) (0.0379)
72 0.0112 0.0047 0.0480 0.0438 0.0231
(0.0174) (0.0055) (0.0182) (0.0437) (0.0313)
B 0.9088*** 0.9750%%* 0.9657#* 0.8310%** 0.8878 %+
(0.0313) (0.0070) (0.0224) (0.0622) (0.0741)
LL 870.1365 860.2442 686.2996 729.5877 784.8183
Ljung-Box  3.4263 45127 1.8574 2.0316 1.5416
Q’ test(4)
Ljung-Box  4.9085 7.1086 9.2773 3.8979 3.1147
Q? test(8)
Ljung-Box  6.4214 7.8128 9.6110 8.8178 3.4422
Q” test(12)
ARCHLM 0077869 0.191561 0.274821 0.389162 0.004235
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545 50 % 2 15 S GARCH 037 » 47088 8 &

vbk 4

0>0~a,>0~8>0

2o+ f,<1 > B % & GARCH #-4) i i enfz g > B 4 7 5 34 cnfirdf <
T FEREERET ISR o EERE L e G 1%k ok
B D RFLEETELHENLDEFREIRFRE o ¢+ 47 5 hE D
X VAR S S fEN SIS S RS IE RN s B S o

RASERT AL SRR Y 5 LR ORF IR F 2 EE
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#o4-11 53850 4t = 3

-GARCH(1,1)H22]-30 » 47 50 2 & 4702

q P
h, =a,+ Zalgtz—l + Zﬂlht—l gt|Qt—l ~ N(0,h,)
i1 i1
Fakt FHi Wﬁ*éﬁ YEE O cRTE YRE 2EE ORFL
ao 0.0007**%* ifGE-OS* 0.0001%** >1;55813-05* 0.0003** 5;38]3-05* 0.0002 g;kOSE-O6*
0.0002)  (L.I7E-05) (640E-05) (6.70E-07) (0.0001)  (7.3E-06)  (0.0014)  (1.74E-06)
a 0.0006*** 0.0143 0.1979* 0.0312%** 0.2349%* 0.0745%** 0.0060 0.0024
(02922)  (0.0150)  (0.1060)  (1.O7E-10) (0.1291)  (0.0243)  (0.0555)  (0.0040)
B | 0.5513 0.9257***  (.5171%** 0.9217*** 03777 0.9078***  (.6886 0.9175%**
(0.0381)  (0.0318)  (02074)  (2.07E-10) (02474)  (5.77E-10) (2.5321)  (8.23E-10)
a 1+B | 0.5519 0.9400 0.7150 0.9529 0.6126 0.9823 0.6946 0.9199
LL 335.1508 522.7924 504.4989 393.9542 391.1348 306.7669 282.3083 471.9924
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4-12 5% 50 38 = 15 -GARCH(L DREA-4 » 545 50 2 & 7%

q P
h =a,+ zai‘gtz—l + Zﬂiht—l €I|Qt—l ~ N(0,h,)
i1 i1

£k §& MEa V¥E AR Lk 2EE BuL

1.13E-05*  -3.25E-06  7.18E-06*

Qo 1.31E-05* 7.68E-05  9.13E-05 ) s I 0.0002 0.0002
(6.88E-06) (0.0001)  (0.0001)  (2.83E-06) (5.58E-07) (5.46E-08) (0.0005)  (0.0009)

a 0.0236 0.0659 0.0636 0.0180 0.0117+%%  0.0194%*%*  (.0449 0.0125
(0.0163)  (0.0728)  (0.0857)  (0.0116)  (5.61E-10) (3.98E-10) (0.0949)  (0.0587)

B 0.9761%*%  0.7156**  0.7221%  0.9763*%*  0.9068***  0.9274***  (.4597 0.6931
(0.0220)  (0.3212)  (0.4067)  (0.0159)  (6.45E-10) (4.20E-10) (1.1249)  (1.4489)

a1 09997 0.7815 0.7851 0.9943 0.9185 0.9468 0.5046 0.7056
LL 3544433 418.8334  403.2870  389.8021  391.8850  417.6920  401.9279  373.8145
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E
logh, = a, + f -1 1 R gt|Qt—l ~N(0,h,)
-1 h,, T
3 4 ERL W:I*&.% B E O NATE PR 2EE OBBE
Qo -3306%+%  _0220%%*  _] 6581 J13.05%%%  3.5405%%  0.93%F% 93371 -0.919%%%
(0.0112) (114E-10) (0.8576)  (0.4811)  (1.5401)  (1.1E-10)  (22.2007)  (6.75E-10)
Q1 -0386%%%  _0.072%**  0.3055 0.0347  0.4313%%%  0.179%%%  (.0683 L0.117%%%
(0.0177) (0.0025)  (0.1458)  (0.1124)  (0.1660)  (0.0116)  (0.1932)  (0.0120)
¥ 0.0824%%% 01740 02562 0332245 0.0497 -0.0004  0.0291 -0.0658%*
(0.0189) (0.0274) Emeéérd?_j 0.06797— T[0:0932)  (0.0593)  (0.1451)  (0.0291)
B 04213=x 964;9**"’ 0.8182 -0.801%%%_ 0, 5““‘/1%:1:*,~ 0.8680%** 02433  0.8668***
(3.04E-98) ~ID4E-10 (0.0996) (0.0623)  (0.2023) “(RO9E-10) (2.9733)  (2.23E-10)
LL  330.0553 /. 5244536 5122789 396.8903 3913393 3050923 2824023  470.7301
*E8 A 10%AF ¥ kT R (8 F SOREE KB k0L | 00ks ¥k AN\
7t o LL #* % Log Likelihood H"‘-.
Fi \
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\ 1]
& HE RWPE YEE LATE ﬂ¢§$%¥¢ B34
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(0.0002), " (13491)  (0.0022) “(0:0791)  (4.1138) (42999)f (6.8254)  (0.2804)
a 00214, 02689 -0.178%%% 20,0060 0.0899 -0{121 0.1454 0.1127*
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