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P25 MR 7] Ljung-Box Sk FF & As EARLE] - H 7% md LR S
%*@@Bﬂ3%$:ﬁm%'H%ﬁﬁﬁﬂi%%VWWW%
#3 BEIFHEE A A 3 1 AT B, KB KBRS ARCH
o ( g’,) 1 GARCH FoChy ) VEHr T 1% B RYET [’ﬁ%%
ISR > S IERLIV] €T AR 6T J%ﬁfﬁ/ﬁ?ﬂ@l PED SRR o 25 {H]
P sV B+ By ) el E ﬂjiﬁigéﬁﬁ?@*@@ » I fBF’IJFE, » ]
ETTI 54 £ 0.946 [0y E“?ﬂji%ﬁ 0.923 » ﬁ‘xjﬂjﬁﬂwéﬁﬁﬁ@%ﬁ{ﬁ? 0.900
FLE A L AR IR R
W E| FT;J S ETAIELET iﬁi&?”ﬁ N e el ljﬁ @#ﬁw&f
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(7850 0 ARG L

_ FIZSAHH (R ADF
SR # : -
1 2 3 4 5 Q (10) HM At

0720 0631 0579 0.551 0.533 219,686  -21.418
0.0™) (007 (007 (0.0™) (0.0™) (007 (0.0
0920 0877 0846  0.829 0.810 491,880 -20.682
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(1991) LRk W10 BLEVEF GARCH LRI [Tkl gy & st -
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Psvini (2000) #J*'] EARCH )FELF'J’JI& B E’“F’léﬁﬂﬂﬂ jﬁf@;lﬁ g
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ET=SLETT 4 GARCH (1,1) fLEIF1& &% pAEI GARCH (L,1) MUEID = By

H]ET7] |4 AR (3) - GARCH (1,1) f£.#]

R =ay+a(L)R_; +&

hy =By + ﬂl(L)gtz—l + B, (L)h

R =ay+a(L)R_; +&

h = By + Bi(L)els + Bo(L)hy + AVol,

Hey o B B Bitp Q (o Q% 10) LR 2l B Bi+pB, A0000 B+ P 0% LR
1 0.159*** (0.829*** 0.988 5.538(0.852)  8.531(0.577) 7,820 0.157*** (.702*** 0.859 0.010*** 13.06% 7,710
2 0.119*** (.855*** 0.974 7.756(0.652)  3.395(0.971) 5,764 0.116*** (.764*** 0.880 0.031*** 9.63% 5,772
3 0.120*** 0.775*%** 0.895 4.558(0.917)  9.575(0.478) 9,974 0.114*** (.625*** 0.739 0.104* 17.43% 9,952
4 0.128*** (.738*** 0.866 11.046(0.354) 8.454(0.584) 11,551 0.095*** (.662*** 0.757 0.118** 12.59% 11,577
5 0.067*** 0.904*** 0.971 6.281(0.691) 4.281(0.872) 9,804 0.076*** (.884*** 0.960 0.010*** 1.13% 9,800
6 0.162*** 0.818*** 0.980 12.286(0.233) 14.129(0.167) 10,349 0.113*** (.822*** 0.935 0.301*** 4.59% 9,526
7 0.081*** (.857*** 0.938 15.227(0.122) 15.760(0.103) 9,873 0.146*** (.412*** 0.558 0.158* 40.51% 9,041
8  0.147*** (0.828*** 0.975 13.001(0.201)  0.959(0.999) 11,796 0.151*** (.634*** 0.785 0.084*** 19.49% 11,771
9 0.106*** 0.810*** 0.916 16.403(0.113)  3.280(0.974) 10,729 0.078*** (0.725*** 0.803 0.196** 12.34% 9,627
10 0.108*** (.818*** 0.926 15.685(0.193)  9.012(0.521) 9,451 0.113*** (.385*** 0.498 0.271* 46.22% 9,322
11 0.127*** 0.801*** 0.928 12.362(0.261) 14.619(0.147) 11,024 0.146*** (.285*** 0.431 0.016*** 53.55% 10,486
12 0.105*** (.888*** 0.993 15.161(0.188) 6.874(0.737) 13,171 0.102*** (.521*** 0.623 0.211%** 37.26% 12,885

1150119 0.843 0.946 11.275 9.072 10,108 0.117 0.618 0.735 0.126 22.30% 9,789
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#3 W] H GARCH (L1) MURIAS 57 piEl GARCH (L,1) MUY 2 ErfhzH G F)

HET] [ AR (7) - GARCH (1,1) f5t7]

Ri=ap +a(L)R +& Ri=ap +a(L)R +&

hy=pB + ﬂl(L)gtz—l + B (L), hy =5y + 181(|—)5t2—1 + B2 (L)h_y + AVol 4

Hey o By B Bitp Q (o Q% 10) LR 2l B Bi+pB, A0000 B+ P 0% LR
1 0.080*** (.847*** 0.926 8.661(0.849) 5.144(0.881) 11,215 0.078*** (.722*** 0.800 4.739%** 13.61% 11,107
2 0.055*** (.821*** 0.876 15.191(0.125) 2.445(0.994) 6,999 0.029*** (0.619*** 0.648 5.844** 26.03% 7,018
3 0.052*** (0.899*** 0.951 5.694(0.458) 8.567(0.573) 12,099 0.065*** 0.685*** 0.750 4.950%*** 21.14% 12,049
4 0.051*** 0.804*** 0.855 14.619(0.146) 10.268(0.417) 12,349 0.048*** (.334*** 0.782 8.071*** 8.54% 12,249
5 0.072*** 0.826*** 0.898 4.3211(0.633) 3.842(0.954) 13,103 0.056*** (0.704*** 0.760 4.521%** 15.37% 13,107
6 0.049*%** 0.911%** 0.960 5.798 (0.446) 7.493(0.678) 11,776 0.049*** (.888*** 0.937 0.768* 2.40% 11,784
7 0.065*** (0.903*** 0.968 6.641(0.355) 10.467(0.401) 11,815 0.071*** 0.876*** 0.947 7.785%** 2.17% 11,785
8  0.117*** 0.825*** 0.942 8.932(0.817) 1.416(0.998) 13,602 0.126*** 0.766*** 0.892 2.701** 5.31% 13,587
9 0.071*** 0.744*** 0.815 5.553(0.475) 7.612(0.572) 14,035 0.121*** (.722*** 0.743 1.964** 8.83% 14,055
10 0.064*** (.888*** 0.952 9.265(0.507) 4.310(0.891) 14,645 0.056*** 0.677*** 0.763 1.789** 19.85% 14,645
11 0.085*** (0.861*** 0.946 14.332(0.158) 8.749(0.556) 14,051 0.102*** 0.806*** 0.908 1.613* 4.02% 14,082
12 0.087*** (.893*** 0.980 16.577(0.102) 13.917(0.177) 14,492 0.102*** (.849*** 0.951 0.873*** 2.96% 14,518

T4 0071 0.852 0.923 9.632 7.019 12,515 0.075 0.721 0.823 3.802 10.83% 12,499
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FE s (UG i?ﬂ‘déﬁ%'f‘,ﬁ&ﬁ@?ﬁ CTRIELETT S TP P
etk i - WG BRI ri%ﬁ?rﬁ'%d’ ST - W L E F’*ﬂ*fﬂ%j&b‘
Eﬁﬁ?@[‘ﬂ: P AP jf»‘ﬁF%—f\ ng“gﬂﬁﬁiﬂF e %@F{ﬁﬁt&j
=V 35> 2 Kalev et al. (2004) r?i?u[g[[ B FIP RV E | S0 6 (P
RV R o pIGE R PR FER Y R ﬁi%p”i@ﬁhﬁ%@[&
I f:;‘imﬁ@ ST p"“p’uqﬁ%ﬂ‘@ﬁdi VI 6T 2 BT
SEEG RO e
Tl 300 TSR F T oy O P R A 3
I

3.4 JERRTE GARCH HRAUA BRI GR 2 e

AL LRL Y B T I SRS G) A PR ] Engle and
NgUﬂ%)ﬁ“%ﬁ%%%ﬂﬁ%ﬁﬁwﬁ%ﬁgmaﬁaéwﬁﬁﬂﬁﬁa%
TSP Sy ARL I E I < BB g

ut2 =g+ S +BS Uy +BL-S U+, e 9)

Hiru =g /o BRI [PRA  S) FVEERRA > £ u_ <O[ffifs 1
?wwzo:mﬂﬁﬁﬁyjﬁﬁJEMéww@% A E] R
[’ﬂ?ﬂ( sign bias ) ; ¥ ¢, B » F 7 0T E| Fl[ﬂji}%@ 'H £ (negative size
bias) : ¥ gy BT o [IF 870 F | TP % L (positive size bias) -

A4 AR ST E] R PO B R A L

ﬁﬁzﬂlﬂjﬁi o ¢ [ s
- 0.0012 -0.0052 0.0142 -0.0361

A (0.012) (0.002"™)  (0.053") (0.076%)

P 10,0471 -0.0832 0.0057 0.0014
1 (0.021™)  (0.042™) (0.004") (0.032™)

RUE] 1% 0w xRS T 10% ~ 5961 1% BTSN o SEIN) P -
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Ao 4 BT ARG CTAIR CT ] SRPIV LY FTREEL 1R R
FIC-TAPE S (R R RER  ROR AR S ETASL 6T (R P
TR G e I £ Y- T ZESE TAR-GARCH FLE] S i)
HP] CTAISRL ET Y] [P Y T B R GG GARCH i
T ff B

3.5 TAR-GARCH A 7 fli 31 5K

GARCH RV SRS 56 (A8 ol 358 L[y A1 [ e8> AR [l -
F 5 (A Ly o R T 19 1 Pl > R [T F’?E%%BWEI*J ' [N
IF=o 5% GARCH BRI T 578 2 =0 o Ry > e 2 A
MBS FrET l%?’rﬁ%,ﬁ*lﬁé‘ﬂ“? E‘Iﬁfljﬁ?’rﬁ@éﬁ@w@% o [N
@Tﬁﬁﬁ%’ - Hwang and Woo (2001) #[J*'] FIF%S&F'U}%[’“[EF@EJ NG
TEFEE S TR RIS R T RO R e SRS
PU R R R o P PP R N éﬁ%‘ﬂjiﬁpgéﬁ ¥ F'H‘%ﬁ’”f
= Chan et al. (2004) P2 1B ] €T ] 5 o = JE LR P P i T
B DS - BT pAE EI#[F[JEIU%%I'?" o FIEATIE > AAAF
Lt TAR-GARCH LR » 5%~ 55 4730 6T AL E7 7] 3P o vl
F‘ Ff[ﬂr[ﬂjﬁ&pl RS ﬁ:éj B G4 - & 5 1 TAR-GARCH
PUET 2 el fFHAER > BT R R TR T LR B
£% AR (7)-TAR-GARCH (1,1) > AR (3)-TAR-GARCH (1,1) -

7 5 25 Ml 2] 7 I EAIGLET 3 TAR-GARCH  (1,1) 4%
BIY RS R o R (BT B R A D R
ALY AL B (L) B B 0 [l 10 G RL) PR R 7
FUHE R (L) F o (L) E[UE«\E‘%FHE‘ e W ETAISR T B
FRARIR > =9t 1 35 - SWPZFEEIFRE R (Bo/A= 5= 5))
J\E{‘\?}%ﬁjﬂ W((Bo +70)/A=Br=Bo—11-72)) = ° H {13] éﬁmﬁﬁi?%fﬁﬂ l

6 RWPZHERE B (8- B — By) VIEESEA Y
%y fFﬁ?@;GARCH(myg@% h =28+pB&,+ph, " v, = & —h " E(v)=0 >
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£50.026 - ¥ Pl 11 £3 0.007 - [yzh €T ] 57 K | #5 0.032 >
fill 11 ¥ 0.005 - B 4~ Sl RV R BRI Rl o BRI
HrRCRT ETIR ET T R P e Ty RIS — R B
T3 Ul Bl &~ e B8 LR R TR o S P s T
SFRAVZERUE G o OV IS M B LB AR >0 2 2,<0
+:J|1JF: L CTTI SR 1 BRI S P AR Ty BB R 1T
0.147 » #iffil 11 £ 0.086 » [y 2B €771 I 1 foRY % £ 4.530 » Hid il
Il 2.352 0 [ {3 F_lt"ffflﬁiﬁliﬁﬁéﬁ?ﬁ ET7] 32 B 0 Y B S5
A RO ARFI " A LR i "EJ%%EJ CTAILETT] 3B 0 LB
SRLE Y E AR T IR S 0 SBIPEHEG L (B By)
FORRHIELS ST W C Bt By + Ayt Ap ) o 1 35Ty W CTT] R
BRIV #D 0.707 » FEEI 1 43 0.686 - iy T SR ETT] HIARIL 1 5 0.764 -
PR 10 KD 0.645 » iRl ] €75 24 €T 3 SPIB ] L B RO R A Y
AT EL - k«gcgj@p;{alg 7 fgmrglf:,{%@gdj‘ FlFS | jﬁ(m
BRI (R e - BRI TR o B ST R 6 T
SRR B EL » 19 [t TAR-GARCH LR {7 i 21y
FAap S5 ISk [@5% GARCH @gjf@%ﬁ, #7-7 TAR-GARCH 18 %]
> L phE A g“flz;tl o Jiﬁiﬁfgbpﬂﬁiﬁl‘*

AeEr B R T I BAEN T R e B R A R
I LR S S I ST
FH CTFTCRETT R P R T T R R o PN R AL R
T AT (IR S T S P B T (R REER T RS
FL BRI Y | TAR-GARCH L[t GARCH LE] i v fielify P
(> 4 "] Diebold and Mariano (1995) S it E=dit 7 [fi| L%
IR T CBA PP A I ) puaRFEHie S S P SR SRR

F7 GARCH (1,1) f5]55 1% ARMA (1,1) 7@1. s =B+ (B B)E LV =BV,
R [ E(e) =E(gl) =0f > 7 B(W) =0 BRI o TR R R
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# 5 WICTER T3 TAR-GARCH (L,1) 5]V 23

WIET 3 AR (3) - TAR-GARCH (1,1) f8iF]

Ri=ag+aq(L)R  +& 5 =5+ ﬂl(L)gtz—l + Bo(L)h_y + A4Vol,_; + Dy (7 + 7’1('—)‘9&1 +7,(L)h 4 + A,Vol, )

B (&1<0): dp =0 Ri=ap+a(L)R +¢&

R =By + Bi(L)el s + By (L) _y + AVOl,

Bl (&4>0): di =1 Ri=ap+a(L)R;+¢

he = (Bo + 7o) + (Bi(L) + 71('—))551 +(Bo(L) + 72 (L) + (4 + 4,)Vol 4

Her o B B B BtB A S 70 N V2 A, Al ot LR
1-A -5 Nty -B-Fr-n-n
1 0.002%%* 0.108%** 0.852*** 0960 0.093** 0050 -0.001** -0.004*** -0.112%* -0.026***  0.844 0.006 7,50¢
2 0.006%** 0.072%** 0.621*** 0693 0.092** 0019 -0.002* -0.010%**  -0.069*** -0.010***  0.614 0.008 5,611
3 0.004%** 0105%** 0534*** 0639  0.196* 0011  -0.001*** -0.027 -0.095  -0.092*** 0517 0.006 9,832
4 0.002%%* 0.051%** 0.732%** 0783  0.146%** 0009 -0.001*** -0.021*  -0.030*** -0.085* 0.732 0.004 11,44¢
5 0.003*** 0.086*** 0.886*** 0972 0.170* 0107 -0.001** -0.033*  -0.043  -0.078***  0.896 0.019 9,661
6 0.004%** 0.138*** 0.748*** 0886 0.163*** 0035 -0.001*** -0.007*** -0.008** -0.020* 0.871 0.023 9,412
7 0.002%%* 0.111%** 0296*** 0407  0.198* 0003  -0.001** -0.023*  -0.020%* -0.067***  0.364 0.001 89,022
8 0.002%%* 0116%** 0283*** 0399 0.117** 0003 -0.001*** -0.007** -0.027* -0.034**  0.365 0.001 11,617
9 0.003*** 0093*** 0.705*** 0798 0.123** 0015 -0.001*  -0.004*** -0.015** -0.036**  0.779 0.009 9,501
10 0.005*** 0.069*** 0.832*** 0901 0.112*%** 0050  -0.004*** -0.034*** -0.021*** -0.009***  0.846 0.006 9,221
11 0.002%%* 0.115%** 0.723*** 0838 0.171* 0012  -0.001*** -0.066*** -0.031** -0.128***  0.741 0.004 10,324
12 0.003%** 0.049%%* 0.281%* 0329 0.184*** 0003 -0.002*** -0.015%*  -0.029%** -0.149**  0.286 0.001 12,744
1150003 0093  0.624 0717 0147 0026 -0.001  -0.002 -0.004  -0.061 0.686 0.007 9,65C
U ¢ BT 410,000 Fo o %o ex s e SIS 10% « 5% A1 1% STE AU S BIROHE -
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FLET I AR (7) - TAR-GARCH (1,1) 81|

R =ay+a(L)R 4 +&

=By + ﬂl(L)gtz—l + Bo(L)h_y + A4Vol,_; + Dy (7 + 7’1('—)‘9&1 +7,(L)h 4 + A,Vol, )

i (&1 <0) d;=0 R =aq+o(L)R_+¢&
Re=fo + AiL)el s + Bo(L)hy + ANVol

Bl (&4>0): d =1 R
he = (Bo + 7o) + (Bi(L) + 71('—))551 +(Bo(L) + 72 (L) + (4 + 4,)Vol 4

=op+(L)R_; + &

an B B B BB A D " y 4 NP fo 70 LR
1-p -5 TNty 1-B-Pr-n-7

1 0.003*** 0.098*** (0.855*** 0.953 4.056*** 0.063 -0.002*** -0.060*** -0.060** -1.984** 0.833 0.006 10,954
2 0.007*%** 0.072*** (.743*** 0.815 6.241** 0.038 -0.005*** -0.036* -0.120%** -2,042*** 0.634 0.005 6,901
3 0.006*** 0.054*** (.593*** 0.647 8.777** 0.017 -0.003** -0.027*** -0.121* -2.652* 0.499 0.006 11,923
4 0.004*** 0.062*** 0.447*** 0.509 5.907** 0.008 -0.002*** -0.021*** -0.046*** -4.847* 0.442 0.004 12,110
5 0.005*** 0.066*** 0.614*** 0.680 6.036*** 0.016 -0.004*** -0.027** -0.252*** -2 825*** 0.401 0.002 12,999
6 0.003*** 0.021*** (.595*** 0.616 4.576* 0.008 -0.002**  -0.086*** -0.163** -1.338* 0.539 0.002 11,631
7 0.004*** 0.084*** (.802*** 0.886 4,859*** 0.035 -0.003*** -0.027* -0.085*** -1 568*** 0.774 0.004 11,660
8 0.008*** 0.031*** (0.801*** 0.832 1.725** 0.048 -0.004*** -0.087*** -0.301*** -1.289** 0.444 0.007 13,423
9 0.004*** 0.112*** (0.515*** 0.627 4.900** 0.010 -0.002*** -0.070** -0.015*  -2.588** 0.542 0.004 13,901
10 0.009*** 0.084*** (0.670*** 0.754 1.949*** 0.037 -0.006** -0.041* -0.158*** -1.709 0.555 0.007 14,526
11 0.002*** 0.160*** 0.786*** 0.946 1.683*** 0.037 -0.001*** -0.066** -0.165*  -1.231*** 0.715 0.003 13,960
12 0.006*** 0.067*** (.838*** 0.905 3.655** 0.063 -0.004*** -0.015*** -0.035** -2.068** 0.855 0.014 14,405

-4 0.005 0.075 0.689 0.764 4.530 0.032 -0.003 -0.041 -0.126 -2.178 0.645 0.005 12,366
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Rt TAR-GARCH LT[l i U ATy 190 GARCH #8177 ff
(pl# 6) - = ZEwt% TAR-GARCH L[ RIFERMIE & il B 1)

P ETE D B A gﬁﬁg%ﬁ“,l\ Dueker( 1997 )I'| & i A j#if5: GARCH
AT ety AR S R B R R FERRE B 0T L T IR
A N 0 R 0 [ R ISR R R AR

%6 GARCH = TAR-GARCH fLE B4 [*Sffffi= 110 P4t

Ly 1 2 3 4 5 6
10.32  12.90™ 17.84™ 15.32"" 21.34™ 32.21™
(3.98) (2.22) (3.82) (4.10)  (2.25) (4.21)
FID 7 8 9 10 11 12
31.49™ 10.82 28.09° 38917 2120”7 19.66™
(3.65) (1.78)  (2.19) (3.21)  (2.24) (3.05)
U] TEVET AL 107 0 * v e s e SRR T 10% ~ 5%F1 1%
WATE . ?{?V‘{ Jt t ASHE - %ﬁﬁj]’ﬁ?@ﬁ%ﬂj Diebold and Mariano

DM gt

DM &

(1999) SR LARIORL L% - ] GARCH HUsl it i)
AR e, @F' | TAR-GARCH {13 it i Z[[1038% £ 2,
B A = - ng“ﬂEEfmba%" O i Hy T =0 - iy g

H A B FJ A Diebold and Mariano (1995) Fr gt @R M| fY
Newey-West £ @T%‘F?’?I'»?/[Jﬁiﬁif;r }I]ﬁ el

4. fEEm

FFF T BB (LT LY (R P T ] €7
FIFLET T 4 F 1 PP e BBl D R G o 2 R 0
GARCH ﬁlﬂﬁ s g FA'[* Bl El GARCH ﬁlﬁjﬂ[?%&éi‘iﬁ TAR-GARCH ##
e R T A B CTSR T ] P B S A R g
.F)J °

EE WPM%*H“?%W?*%ﬂWW%E’WW%WT
T BRI B A R - e
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VPRI B W LB REL R D (R o RS R 0
R FLE%’“L‘EH’%’?I*[F[J%?? s AL ETT SRR P D (R R o
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Intraday Return Volatility and Trading Volume
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Abstract

This study employs the nonlinear TAR-GARCH model to
investigate the intraday return volatility asymmetric effect in
response to past good news and bad news on Taiwan stock index
futures and spot markets. Furthermore, we use lagged volume as a
proxy for information flows to examine the intraday return
volatility persistent effect. Results reveal trading volume has
positive effect on intraday return volatility and declines volatility
persistent effect. We also find that the past bad news in Taiwan
stock index futures and spot markets have a greater effect on
intraday return volatility than the past good news. Therefore,
there is an asymmetric effect in Taiwan stock index futures and
spot markets.
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