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Abstract

Majority of the previous studies about stock index futures were focused on their
relationship with price of stock index, seldomly touched on the volatility spillover effect
between profit return rate and trade volume. This research used bivariate EGARCH-M
model and Granger Causality test to analyze the compiled data of Taiwan stock index
futures from January 3, 2003 to June 30, 2006 for examing the relationship of daily return
and daily volume in Taiwan stock index futures (TAIFEX). The empirical conclusions are
as follows : (1) return, volume and open interest all have a positive volatility deferred effect;
(2) there is a positive volatility spillover effect between return and volume; (3) there is an
asymmetric effect (leverage effect) in volatility spillovers of absolute return and volume;
and (4) Granger Causality test reveals that there is a feedback relationship between
absolute return and volume.

Keywords : Taiwan stock index futures, price-volume relationship, feedback effect,
leverage effect, volatility spillover effect.
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o 58.80644
L hEE 10.11416 | 8.197814 -0.508094 4.404541
(0.000)
201.0214
AT HE 10.36250 | 11.01651 -1.156391 4.388664 (0.000)

iR LpiE
FALKR AT AT
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KPR R 7 A w0 i LR R TR 7 E e 1 R PR
R SN Y RS NN RIS S

R 4e O ehE 194 T A< 3+ ADF # % (Augmented Dickey-Fuller test)£? PP 4& <_

Bo| TR 5 28 0 SR AN I ATk

(PilliPs-Perron test)™ #& = ;2 » 4t *t » ADF & ¥ % 2 PP ik %2 ik T8 =
(- ) F REAES (2 )7 £ 2 3 AFRH (2) 21090 2 g AR 00 550
A2 LWL HARETREF THRIA PO FERTN R IR O b A B R R A

% 42 #iA

v oo
= -

*ﬁi ADF ¥ %% PP # %+
% % P P R P
JEE | & A §EIE ‘ #BieE | &2 AR
4 4 g | i 4 e |/ i
7 ARE T | mARET 7 ARE T | AR T
-13.61452 | -13.60488 | -15.53264 | -25.20287 | -25.18368 | -25.12016
é’ﬁ ?jul _‘%\
skokk (_2) koksk (_2) skokk (_2) koksk (_1) skokk (_1) koksk (_1)
47 Y 27220153 | -7.485012 | -3.517288 | -26.35802 | -26.24804 | -21.31156
-18.71078 | -18.69698 |-18.71983 | -152.7918 | -152.9606 | -150.1255
21§
kkok (_4) *k %k (_4) kkok (_4) *kk (_1) kkok (_1) *kk (_1)
-30.79484 | -30.80688 | -30.81177 | -34.59901 | -35.24260 | -34.53517
AT R
kkook (_1) dkksk (_]) kkook (_1) dkksk (_]) kkook (_1) dkksk (_])

HEML R L O F kT

P iES B BRK T RS H 49

(D4

S 3 i

FHkR AL T

iew B RS ADF & 222 PP fe U2 & 1060 ¥ K™ > 3RES B 134

:-T'V

W e pALEE BREDRETHY S TE
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2- ki TiEe BEEKAARLTIE G A
ARMA(p,q)#-3] %
Criterion) # | & /4 2 & if j%

<H B ® 1% AIC(Akaike Info Criterion)f= SBC(Schwartz’s Bayesian
fsHp#c> B3

AeE = K drd 4-3 o

Z\ 4 3 r’ ,\#ﬂ&ﬁpk

AR B B BB R TRE B R

FE B 7 AR R > % 5 RSN

%A I8 L vk 51k o ARMA(p,q)FR B -

¥ 82 ARMA(p, 2] 54 3 1o 9

% oy Y o 1 2 3 4 5
TR

PACF | -0.009 -0.011 0.027 0.003 -0.017
Eﬂ;gm Z

ACF | -0.009 -0.011 0.027 0.003 -0.016

PACF | 0.356 0.498 0.617 -0.002 0.348
TG

ACF | -0.819 0.689 0.586 0.348 0.299

PACF | 0.367 -0.322 -0.458 0.115 0.103
TEE

ACF |-0.629 0.195 0.115 0.103 0.113

PACF | 0.525 0.299 -0.001 0.003 0.222
AT 4R

ACF | 0.525 0.477 0.289 0.348 0.169
FH KR D AR R

APz d ACF 4r PACF 7Q.

F R I b » MA I8 i fie i
ERDF B R

> A

=

ZArr MA 38 (2 475 {838 ) ¥ fesg ) B 3 enFp P

9% 2L
YU R
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Jg oo 3

%&fcﬁ]ﬂ GEYEL G
G T WRAL 0 AT A JpaE = ARMA(p q)j\‘:’%fgﬁz

MARPY S e A 3E 5 - 0 R

N ;ﬁ; ﬁuj &

GHEf L ERR
1 AIC fv SBC & 5 & 7 ARMA 3] o @ &2 T §




a0 BFETARMA TR i 2 L g eh APPSR (8- PR e
WX o AR RS EE L - IR B enB AR H 0 1945 Ljung-Box Q #3tE o

£ ARMA 3R L2 R AT e AT PR A7PH > e Lis ki

4-4 #557 :

# 4-4 Ljung-Box Q ¥ T_% %
oy | LB(12) | LB(12) LB(24) LB(24)
e T v O R I
FMFEHE 9.4459 89.679%** 21.611 161.13%**
EE 5.9560 25.845%** 25.386 43 15]***
AT HE 14.283 16.469%** 18.301 165.01%**

EovRR LT A | QR EORET 0 ESR E R

TR kR AT L

B2 44T EFETALB S G FRFEHE LI ERBF AT HE
REF BTGRP U DTIET A LB 6 0 = BRELTE 12024
Bt 19 E KT R IER R R FARM PE R IER > T TS BREDR LG T
A4 P A fFiE iRk o MRS F1 7 F Aol (2 P ¢ AR 38 fv MA 38

=
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Aa

d Ljung-Box Q # % ¥ &rs s X w

- pb

;L‘EPL?- Fi? F = f

i L

- ’:

7 ARCH »z &+ T_

LR S LAt i SN
£ 5 12(ARCH Effect) » & ZA» = R » & & { i&-
FoAp M > sed~ 3% ARCH-LM & 2> 2 & T

# 4-5 ARCH-LM # % %

p
Py IRE TP B 5 B AL e
-‘3:

;gf;ﬂ;&&f 4 P FEHE R 4 AT AE
Eis- 13.38759%** | 13.70069%** | 13.11829%** | 214.7073%%*
ER I | 8.312032%** | 9.079900%** | 6.522310%** 143.0127*%*
Eisz 21.07013%** | 19.02658*** | 4.347005%** 103.3795%**
s w g 3.548547*%* | 14.68643*%** | 3.516928%** | 80.48855%**
ORRRE T Gl g E KT - RS R R

FH&R: 2Py R

d 4 4-5 Fhre BHBEDRTE A %D ELET FIES A S BEX o TLiEe

o % Hechm LR s ¥

Fe B 2040 B o
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EGARCH-M#:4] 2

!

e

i
*

FAF SRR F R B MRl 2465 B X PRI B3R G D ke

% EEGARCH-MiE 2 8 % o SRisd £4-7e0 (6-1) 82 (6-2) Nend & £ 7R

#4-6 & B dp AR B ¥ 2 & £ 2 EGARCHHECA] 73 % %

P S 23 S tiE

o, 0.72483 (0.385)

Y1 1.275 (0.86024)%**

Y12 0.6421 (0.0592)

B, 6.452 (10.33)%**

By 0.012 (7.29)%%*

B -0.009 (-1.182)

B -0.006 (-0.3442)

P 0.041 (0.9821)

V2 0.015 (3.20)***

72 -0.882 (3.96)***

W -0.0782 (0.7824)

O 0.23612 (88.624)* %

A 0.0977 (8.123)%#*

O 0.29103 (-6.7812)

A 0.01482 (2.12)5*

2P -11.0823 (0.124)*%

W, 0.09423 (0.2342)

O 0.33981 (76.123)

Ay 0.1042 (4.782)% %

Oy 0.9321 (3.124)%*

Aoy 0.4231 (5.1242)%%*

0y 0.24124 (2.114)%%*

p -0.091 (1.7231)
PR E B ] ST KT RN R R B
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%4758 2N RS

R, = 0.72483+1.275h3 +0.6421h%’ (6-1)
(0.385) (8.6024***) (0.0592)
V, = 6.452+0.012V, , —0.009V, , —0.006V, , +0.041V,_, +0.0021e, (6-2)

(10.33%%*)  (77.29%**) (-1.1821) (-0.3442) (0.9821) (3.82%%*)
+0.015hS3 —0.882h%,
(3.20%**) (3.96%**)

logh,, = -0.0782+0.23612logh,,  , + 0.09771v1,t1 — By 0.29103vu71} (6-3)
(0.7824) (88.624***) (8.123%%*) (-6.7812)
+ 0.014821%_l B[ 11.0823v, }
(2.12%%%) (0.124%%*)
logh,, , =0.09423 +0.339811ogh,, , , +0. 10421v2“ By, 0.9321v2,H} (6-4)
(0.2342) (76.123) (4.782%%*) (3.124%%%*)
+0.423 11vm_1 — By 0.24124v, }
(5.1242%%*) (2.114%%*)
My, =—0.091./h, hyy (6-5)
(1.7231)

TR kR AT L

#4-Ten% B e 4258 (6-3) V2 (6-4) Aenfp % FPFE L o d
t7% & GARCH % Ji5 > » )’I-%{:%*Fﬁ?”f—’%"*fri RS AL SN IE S g R )
A ki@ FPF LI - PRGSO e P 2 i 23.6% 0 T T W
— PR S A T 23.6% Tk D AW 0 2 B R E - Pk san e
BN 383.9% Ik u F iAW o ad (63) % (64) 17 hEPET UG

AP B0 BHERE T TF e 2 b BB BHRE S HF 0 d

=

|

FNE B AL AT 2 82 B 0 d £4-62 (6-3) 344 (6-4) 54
T g D E - BRI 2 A L g S - AR F T EH A 1%
g\.

P AR SR B 4 92.84% (7)) oA - BB B LA ADE

SR HI L EE NS R WA R b 196 B gk R AR L e R S
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G ¥R 40 16.42% i ds 0 P32 5 - B2 b B g 2 Al 2 B et
BB 4 99.71% 0 @ B - AR SR AR g A AR AR B RN
1021% > (6-5) 3%° SR 5 5 B2 R B R L ApM Gl ol s » H 53
B5-0.091e 3 2% » RAHEMFIoE R R L2 BHM G wAp B AR E Uk
33 o

BFHE ORI FEAT SR 2 Ml o 2485 B P R e
Ik % EEGARCH-MBE 2 8 % o 2818 d 4492 (7-1) 22 (7-2) fen% %47

24-8 0 Big R 2 AT f £ 2 EGARCHEC o3t g %

a, 0.001423 (0.1176)

7 1.012342 (9.28)***
Vi -0.089421 (6.821 )%
B, 5.04143 (0.957)

B 0.0124 (6.782)***
8 0.0042 (2.732)%**
Y 0.001 (1.967y#**
W, 0.637713 (0.610)

0, 0.21621 (19.2872)%**
A 0.11912 (4.02)**

o, -0.2764 (3.8724)***
A 0.0492 (3.207)***
O, -9.7205 (2.3855)%**
W, 1.0792 (0.43871)***
0, 0.43928 (24.2671)***
Ay 0.14392 (5.1712)%**
0,, -0.6934 (8.7253)%**
Ay 0.4082 (2.0142)%**
0, 0.2164 (4.6221)%**
Y -0.0778 (2.721 )%

T PO dr bl MR KET RS &R B

(4, % 8,,)x100% 7 = : (0.149074x 0.035183)x100%
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49308 158 G %

R, =0.001423 +1.012342h’ — 0.089421h%, (7-1)
(0.1176)  (9.28%)  (6.821%%%)
Ol, =5.04143 +0.01240I,_, +0.0042h{ +0.001h%’, (7-2)

(0.957) (6.782%%*%*) (2.732%%% ) (1.967%%%*)

logh,,, =0.637713+0.21621logh,, , +0.1 19121vm_1 —Ey - 0.2764vm_1} (7-3)

(0.610) (19.2872%%% ) (4.02%%*) (3.8724%%**)
+ 0.04921v2,t_l ~ B, 9.7205v2,t_1}
(3.207***) (2.3855%%%*)
logh,, , =1.0792 +0.43928logh,,  , +0. 143921v2,t_1 By, [-0.6934v, } (7-4)
(0.43871) (24.2671%**) (5.1712%%*) (8.7253%%*)
0.4082{vhtl Bl [+ 02164y, }
(2.0142%%*) (4.6221%%*)
h12,t = _0-0778\/ hll,t ) h22,t (7-5)
(2.721%%%)
ﬁﬁ%ﬁ.%? gl
W E LI E AT P BB DR SHEF AT SR USRI PR R
FLHE oA ATARPLIp LA - Perr e BB A I PEEE T HAT G

-

B ZPAELFHRASEFPF AT » B

B

Righipy ol ¥ o

2492 BB S AN (73) 28 (7-4) Nk s I B AT B
427 £ GARCH O J » o+ g RdR S fr kT f £ ik §gn s 21 p & 30 99 B2 HR)
B EERA NP i FEF LR - P E el e P8 H a5 21.6% 0

WA — B PAE I L B KT 21.6% Tkt L A o A AT R LDw - Pk

went B B E $43.9% 0 » T*F" Hoan - AT f A $ T 43.9% v gt
A edmd 2492 (7-3) 48 (7-4) 349 higitg ks 7 orug Dk d a7 o

S AW PR E D LT N SR EFP T e AT AR T A Ao TR R E 7
ety o d (7-3) 348 (74) 387 hikdew g g - Peniepr i o) 4§

B - WP R Y 1% g AR AR 5 R 4 329% A H- HAT G
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Foeugo) 4Lk AR R 40 94T.82% ik B0 IR B - B AT f B ) 4

X AT R B A e 99.98% > @ - B RS E i LR g d A A

3

KB i B 9883% ¢ (7-5) F 0 AEPIF AT fE LR AL
Gl s BB EL-00778 AP HE AL EHPI AT HRE L
ZERHM G TARMPE P S fo bR kg - 1 o
B SR B B B 2 B2 Ml 24105 X PR B
Ak % EEGARCHM 22 2 % o &8 d £4-112 (8-1) 8 (82) feng s

%4-10 5 ndn BcdR P 5 6 $ 2 2 3 £ 2 EGARCHHEE R B3~ & %

S8 % fic t &
a, 0.155708 (4.1319)%**
a, 0.132563 (3.669) %
a; -0.306256 (8.473 )%
71 0.12736 (0.1291)
Y12 -0.296201 (0.0000)***
B, 3.66 (6.8844)***
B, -0.18443 (4.7443)%**
B -0.183418 (4.7420)%**
B -0.208161 (5.3650)**+
Y 0.013053 (0.0321)%**
I -0.296713 (0.0000)***
W, 0.051525 (0.1176)
0, 0.29115 (0.000)***
A 0.97031 (4.2557)%**
9 0.056 (0.0073)**
A, 0.570562 (0.5683)
S, 0.1766 (0.0000)***
w, 2.05886 (0.3490)%**
0,, 0.014705 (0.7012)
Ay 0.8437 (3.606)***
O 0.0712 (0.0061)***
Ay 0.01525 (0.0543 )%+
Sy, -0.296715 (0.03376)***
P -0.0542 (0.742)

e
I3

LB ] YR F KRBT 0 JER R R BRK
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%4-11 28> 8%

RA =0.155708RA , +0.132563RA_, —0.306256RA , +0.016732¢, , , (8-1)
(4.1319%%**) (3.669%**) (8.473%%*) (0.0000%%**)
+0.148236€,  , +0.12736h"3 —0.296201h%;
(0.0000%**) (0.1291) (0.0000%**)
V, =3.66—0.18443V,_, —0.183418V,_, —0.208161V, , —0.90027,,  , (8-2)

(6.8844%** ) (4,7443%%%) (4.77420%%*)  (5.3650%**) (0.0000%**)
+0.013053h;; —0.296713h,,
(0.0321%**) (0.0000%**)

logh,,, =0.051525+0.29115logh,, , +0.9703 11vu_1 - E\v“_l\+ 0.056vu_1} (8-3)
(0.1176) (0.000%%**) (4.2557%%%*) (0.0073%%**)
+ 0.5705621v23t_1 —EN,, [+0.1766v, }
(0.5683) (0.0000%**)
logh,, , = 2.05886 +0.014705logh,,  , + 0.84371v25” - E‘VZ’H‘—F 0.0712v, , , } (8-4)
(0.3490%**) (0.7012) (3.606%%*%* ) (0.0061%**)
+ 0.01525{%_1 B, [-0.296715v, }
(0.0543%%*) (0.03376%**)
h,, =-0.0542,/h, -h,, (8-5)
(0.742)
FA KR A ER
ATHFPFEHELIN AL FHRF I PE B X2 FF ot 22 b
S A RSt R I I N S I I T e

ﬂ%%?ﬁﬂﬁﬁ@%oﬁi&ﬁﬁﬁﬂﬂébﬁ—\:‘ g s
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HMF > T A E RS SN ALF UG ) TR H S
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R BRI ORF

24112 % B 8> 258 (83) 582 (84) e 8% » {MIFHEL RS
ﬁﬁﬂ4m%ﬂ#_GAm3{£@’*ik1$WW§Qﬁwﬁr¢¥ﬂ'2i@ R Pl p 2
ETD'S S0 08 F-C AR E SEECNE LR R IR LR S S h T i
PH k#iE29.1% 0 A - W adR Y S G H L B T F 29.1% g R T A

HoE LRI -PRrBOr e PEE fHE147% 0 GF 14T% gk 3
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A odd (83) g (84) ¢ RS T UG Nk R SRS 2Ly

FBEE D BT RN SRR G Ao b R A R T 2 B HALD
By o4 (83) 5% (84) 7 hikdem g g s - PPy e i L
g > - WARPIT G HEH 4o 1% g RIARP R E R 4 95.43% A B -

SRR TN FEES T LEEE S EEE - R A XL

Wi LR S A E BB A e 6% 0 A T - B RS G R LR ¢
B AW S R 40 90.45% ° (8-5) N AR B HEfR b 2Rl
CALAPM GRS R B E L0052 A E R EF > AL B E N
Efe 2 25 f o2 MG B IAn ks o
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* < #* Granger Causality Test & TIFVF 2 FPFFHEE 5 £ 2 F a7
WMo B R B AT

Ri=a,+aR ,+.... +a, R +pV ...+ B V. +&

Vi=a,+a\V,  +.... +o, NV + R +.....+ iR+,

he & BRK 5 Ho: =5 =...= ;=0

H(') :131' :ﬂz =""=ﬂt'—i =0

FRZFEFEFSRABIHEH, > MEAFR SV, 22 3 F5ME 2S5
ABEXH E2EGH, » 27 RAXV, S FIESH E3ESH, > 27V A LR A

SFPFIESS BREEX RATR SV, EF w4 (feedback) «n% % B (2 H & 2 %

% o 4-9 917 o

20412 TR B At TR 5

Hy: B8 =B =.=Bi=0 | H,:fi=py=...= =0
1.88457 2.13142
WHF&LEE
(0.33150) (0.11149)
3.05384 3.34725
WHFEHELTLE E
(0.03785%%) (0.03578%%)

FLUKHRA T S QR EOKET 0 JES m & ERK

FALKOR D AL AR

%412 2 BEHAFPFEALEIESH 2 H, > TS0 2R

3 /ﬁlf:"\i

HFEFIRM G A BPFAHEE L ERBESH B H P G HE

P EFy wITE o
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P2 thEssk o AP HmE I o E R Bl E ek F o AT ME
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TH R ek B bk R B b ok R EE G B R TR Lk (4
ek ) RV FF I E b B M P 8 E T3 4o Karpoff(1987) 73 iR
A S8 5 EF T % Granger Causality Test # T % % & fosf fv 3¢ 24 3 v 5

GHELIE AL LA AT R M R ER R AT

— BB E RS GO F e A R M R HE e L B A oA

F_

T AT L BRET TR ETE AR KD G K,fs*ﬁpwf,?-‘ sl 4 4 LT
FAEFNORIE BPFEHEAT AR L BREY TR HE o AR
A nd RS G %0 AR AT FREHEY BB AT f ki) &
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S SN ERPF 22 b £2 EGARCH A B3 fr s i lef P S S HE 2 2
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3 RER (1995) T4 LT & 2 B 8 851986-1994—GARCH 2 &
AR | 0 ££2F 7 514 X% -8 5 40-58F o

TET 8 F 2 (2003) ’rﬁ’&ﬁ$Wﬁ%$%ﬁi%§ﬁ¥;“d<%%ﬂ
EGARCH#HA| s * R e P4 FED > e fEY = ¥ > 87-103F o
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FE AT AR LS o

FREE ~EAT (1999) "HMES FAFH LR ERATEE S B E R 2 G—
CHTEFAT Y NP EH . F - L - @ 249272F o
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$ Lk .
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