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Abstract

An emerging body of empirical literature suggests that all of returns, volatility,
and trading turnover play an important role in information transmission. There are
two types of information spillovers between large-size stocks and small-size stocks:
the information spillovers from the variables associated with the large-size stocks to
those associated with the small-size stocks as well as the information spillovers from
the variables associated with the small-size stocks to those associated with the
large-size stocks. Extant literature which studies the information spillover effect
focusing on the same-variable information spillover effect. However, in a dynamic
context, the cross-variable information spillover effect is also an important issue.
The purpose of this paper is to comprehensively examine these two types of the
information spillover effects between the large- and small-size stocks by looking at
the information variables such as returns, volatility, and trading turnover in order to

shed additional light on this issue.

We employ the bivariate VAR-EGARCH model to empirically study the same-
and cross-variable information spillover effects for the period from 1994 to 2003.
The following observations, among other things, are noted. First, there exist
information spillovers from the returns on the portfolio of large-size stocks to the
returns on the portfolio of small-size stocks. Second, there exist information spillovers
from the volatility of the portfolio of small-size stocks to the volatility of the portfolio
of large-size stocks. Third, there exist information spillovers from the trading turnover
of the portfolio of small-size stocks to the trading turnover of the portfolio of
large-size stocks. Fourth, there exist information spillovers from the trading turnover
of the portfolio of large-size stocks to the trading turnover of the portfolio of
small-size stocks. Fifth, there exist information spillovers from the returns on the
portfolio of large-size stocks to the trading turnover of the portfolio of small-size
stocks. Sixth, there exist information spillovers from the trading turnover of the

portfolio of small-size stocks to the volatility of the portfolio of large-size stocks.

Overall, our empirical results provide the additional evidence of the information
spillover effects between the variables associated with the portfolio of large-size
stocks and those associated with the portfolio of small-size stocks. Our empirical
results suggests that investors shall pay attention to information conveyed by the
variables not only associated with the large-size stocks but also associated with the

small-size stocks when they make their trading strategies.

Keyword: Spillover, Firm Size, EGARCH
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H(Y) 2 f A A M R IE RS A SI(Y) i E T R RS iR

oo PR BAY FEREFOECDEp URER LA T U

™™
yal

MR AL TEFEREOTLTE  BRBIZBEBXRYT -y 2F  FHE
EFERNT > A THEINLZETMEES S EF NS R EBX > MNVEPE
B4 HEPRm G 2 2HE T MR 5] 87 k7 £ A (differencing) BAJE 0 B3 #cH|

; <L’,v+$t}| f_; ||» o

» Phillips-Perron(PP) ¥ 34 =_

Phillips and Perron (1988) # ! 1z dnficit ¥ + & *T % J2 (functional central limit
theorem) 2. 2t 4%-#c;* (nonparameter) * 2 i DF {vADF j# 2. %L 3 ¥ it 2 4 &
FIAREE 2 BRI R AT e 4545 2 B (2005, p.281) e iE o % i ¢hDF & 2 f-ADF
e T EE R F 2 /]?ej ¥ B enZb 2 jt % #c(nonstationary variables) 2. ¥ % 0 v §_H 'E
PR AT AR APM AL F R R G LR R E AR
ot Bi‘ﬁ%? 141 * Phillips-Perron(1988) ¥ 134 < (f§ # = PP#& %) > % # 2% ADF
T FIGPP AT TR A p NP fcR THE - 7 PP R e
rE RN ALT ) AR FRERA B DF AP 2y hiE
90 @ Bk KDF & T3 4p e cpri o fe > F]pt i op * DF & 2 97§ 0 ehk
fe > ATk T AT H enfRfh @4 4 e o Phillip & g Dickey-Fuller #73k T i 4o
T
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Wy =u+yy +e (10)

%iﬁ2¢Ja=u+ﬁQ—;{)+7x4+az (11)
BRI EEBER: eI RRE 475 Hot y=1%2Hy Dy=lo

-1/2

,ZQZ)Z(Sﬂ/STQtZ—(I/ZSn)(S%"Si{]f2§:(yp4—);4j } (12)

Z(t)=(S,/Sp)ta—(T/PB D252, -S,) (13)

Nud
he

. * o D SUEPIN Yoax g e
Clote~te o m e B3R T Stk A

2. Dy=det (y'y) % 2B Rz &

T
2y 2 2 A 7L 2L -\ 2 _ 14 —1 2
3. S, = Outh- B3 o5 =lim T E E())

t=1

2 v

T
Y 2 -2 A 7t >l _\ 2 _q- - 2 —
4. g 0 = HEFN 0 52 =limr,. TE(g,) * Sr= > i
t=1

ARG KA H e T ¥ 2 ADF Hk €z 2 PP H 94& 22 ki 975 BRI
PREAEILTE ZETRE - FAAFEZ MR F LA E L LADF 2

PP if w2 0 EFIPER R R AR R o
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Frd EApApkie e d TR T

-~ BIp Aph R T
WRIPFREES LT Fap Nl TRETAFPM GEILTE L0 T
Ljung-Box(1978) “i#t 120 % & ke X A 7|7 5 p Nk - = /250 £

Vit AL
)4
O(p)=n(n+2)Y [I/(n-5)] p3~ *(p) (14)
S=1
Hep SfiAdiors 27 5t Mt B L - JREP I BRp 2+ 3 A

27(p) ° Ljung-Box % & th %2 & B3k 5 p 240 M 3R (0,00000,) B B
cF- B ROP) A N5% MEKRLRAE S TELp A AR E A

FRF 5 p4ES TERB 7 p A4pH | PER -

=~ RFERT

ok Fem L F R - o RTRI N kil g 2 L okt Hr
LA R EP LY  RAULE LG BFRAL LEUD - B
£ o tft ¥ ARCH #GARCH Ho2| ki R A ST A2 % » w fLiEH
ARCH »c5 & B2 TR N IFFEIZ AL R ERLT LG TR
# # % (volatility clustering) 3t o A5 7 #-12 ARCH-LM(Lagrange Multiplier)
EE R T RPN 2 ALA TS §FE 5 ARCH »ek 8 B it o 1T
R EET STV

Yy, =ax, + &, (15)

g =vo.,v,~NO, 1) (16)

4% 3 ARCH(q) TP MR REER S AT LA T AT

20



ol =ay+aEl el .t aEl, (17)

#i17% ARCH(q) 5 P> IR PR #cd - B¥#c87 ¢

o = a (18)
FlM o F R EIEE SR AT F AARCH % }iﬁl&;’&j}“ka? DECEEN
Hy=a,=0a,=..=a,=0 (19)

FIEG H, o, =02 b B®% > 27 ARCH »c% 75 fo v R § FHT 4%

ARCH #7412 {7 feif o
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Brz PFERAEEFEIRAIET R ESITE A MBR S FEER R K

SR AFA R A BREF R ERE T AR o - 2 RS A R

&
B
s
I
’
‘\"EZ‘
dp
%
v
S
40

HiF g Rl §EFR B2 i o o F R
REFREL P T2 BApE A7 A5 A (Ao p i FH0T] ~ B8 2308
A AFEBHTHEYL)LEAH TR §ALES TFL o BT

Engle(1982) # £ p st i jF ik 2 % & #c i 3] (Autoregressive Conditional

Heteroskedastic, ARCH) 4 3 »xfiZ -yt #7 7 F c' 4] o

- ~ ARCH/GARCH #4414

if- ~ = L+ & % ARCH & GARCH 3] 5 ¥ 5/ (A s eng #7 %
#751% 5 ARCH #3385 44 1 5 T4 3% 20k p > Engle(1982) A% & it £ 1)
¥ Econometrica #t % % ¢ < F > ARCH #_ Autoregressive Conditional
Heteroscedasticity m‘i’ﬁ?’, » Hd 2o ‘E,,T*u{ "pAARMEERERE o FE
T R AR LV BRR AL DR - BRI ROV
B ACE R BT E R (35 MR ARG R AT SR R
B B PG EMPERTEvar(ly) = 050 4 TR L E R R R g

“E PF Y i % (time-varying) °

ARCH/GARCH 3] ¥ 2 Fi*{w' HANF S EREMBER A AT
# 14 (Bollerslev et al., 1983) :
(1)% %% %~ pe(leptokurtic)
=8 TR SURE A S LRI N R E T B R A SRS

i fi % B (kurtosis) + 283 (F i A fie o f falie =3) S50 A AR S AR 1§

22



(excess kurtosis) IR % ;d T8 5 B R SBoenfg A 8 S D AT )L ans e R R
A) RAER A Rk 0t S o AL B AL & T 2 (thick tails,
heavy tails) & 3Lk | (fat tails) 3 % o

(2) i B R IR % (volatility clustering)

ST R T R E (TR B2 volatility) € 7 R B A Aceh

&
NN

m-k’g_
pe
S
\%\« 4—,3‘

. fEn 'T} ﬁa—%@ﬁtﬁz\ﬁﬁ&}f}il Bl > + fgj& */ﬁ»f"ﬁ# giﬁ”iif

Mol kBl ¥ ERMEE AR ARG o

= -~ ARCH/GARCH # » #7

£ A PARCH(q) 3T 11 % 7 4o

y,|Q, ~N(xta,0t2) (20)
&=y, —Xa (21)
ol =a,+a,’ ta,el, +.. +aqgt ., (22)

HoY x 3% ﬁp: ienp Fie £ 0 x, =(Lx,,X,,,X,) 5 ad3% E'ﬁ?;“ % B
£ > a=(a,.a,,a;,...,a,) ° q » % (3 efg =t (lagorder) ; x,a % 77 £ F M # &£Q,

i B R ML (a,+ax, +ayx, +..+a,x,) e

@ “73) (FGARCH #-3) :};7 e§_d Engle 7% 4 Bollerslev(1986) #74F & 1) ch
#3  #H¢ G R4 ¥ generalized hNEH 0 F T 2 GARCH #-3] 7 risi &L r—
v ShARCH #03) - f 8 73> ARCH AUK-fo 23 fFAR O * &3t
%81 PIGARCH jeik AR frMA SBLA ™ BRI FERAY - 2

31 e9GARCH(p, ¢) #3477 4o

»1Q ~N(xa,07) (23)
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E,=y,—Xxa (24)

o, _aO+Za, ,,+Zﬂ,a“ (25)

H ¥ p g £ GARCH #ic3] epg =t (lags) » 4r% p = 0pF » GARCH(p, q) ﬁ:ﬂ'ﬁfu

§ % ~ ARCH(q) #-3 -

= ~ ARCH/GARCH 3§33, i

S T ]S HERER % 5 IBARCHIGARCH 2 % +4 fie 33 SR,
e F] G S AREOR BT L IFL R R G 0- Al A EEFRR R0
RPEEEZ bR € BRFFTEH o Nelson(1991) # ! exponential GARCH
(EGARCH) #7214 & e e &0 £ eipd 337 3¢ F 247 {306 % (leverage
effect) o #73) eff % 2% iﬁ{fﬁﬂ? DI ARPPE S L IR RS A ] A

B I o T AL R 6 07 BRI G o

7 ~ EGARCH -3
(- ) EGARCH #3314

d **ARCH #7349k 22 f b i fF(AR) e77)5% > 56 7 ¢ ¢ f Siw fFin
PR A B AR A IR L TR RepR P> ¥ ARCH 03 (8
GRS EP S SURSHE SN SEE R & L & & - SR
F o Fg o LM P o Bollerslev(1986) #-ARCH #:3]4c 4% E » @ 4% )
GARCH #3305 2 R B8 WX FHPH LA L 2 S 4 § 2|55

G TR

GARCH(p, q) BR85S0 0 5 2 0 B 7] T AL cndd g > dojt #1234

R g o T4 K7 ARCH A% R 2 R E LS BEAT FADER >
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Z GARCH B34 #57 T4 #1427 iv 3 03 $HArc % /4f & 72 % (leverage effect)

G2l °

() tpdin & s Ham g o i) TRk dpan T T A G e h R & ol s b e
SERE S MG TETASL - DR RETR KL - WP F L o N g AT
Ah e w - HHEE R B T AR G

i

2T 40 B B OEGARCH(1,1) 2 8 B #ic #25% % 4 2 03 eh i id:

&

+ 7554 Bin(o?,) (26)

t-1

In(c})=a, +a,

t-1

FE-WEF LA ¢ 20 BFEHEfI BFEHENE TR 0 T
e Jonl=¢6o, s REY - BEARY L g <0 Rl /o, |ire, o, &
B2 EARR o PFHARE o ST AR AE R R i BiRE 0 (26) ¢ ey <0 0 T
56,<0f y<OFprxpF, N& 5 - Hef) LOpE Y L)BR F e

CEE 2R LR SR

(=) iF %287 LR T

Engle and Ng(1993) # & %71 4& <= (diagnostic test) > * » % B Hcf-d| K
T2 A N E PR EE T R A TR A TE EFls D~ f
RIFH BEF IR 0 A A2 P hgE o T L 7 HHGARCH #73]3% 2 ihik
Vi oo & B 5 B4 T(sign bias test, SBT) ~ f #2 & 13-4 % (negative size bias
test, NSBT) ~ i #2 & i 3%-1& T (positive size bias test, PSBT) £ 8 & #& _(joint test,

IT) -

1. 5t 4 T(SBT)

SBT & %_f crdp po beff 4115 2 % B #iez 8ok o
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Z}=a,+bS,, +1n,, (27)

He» Z H32HBORL p ZARLA S FaESE T~ =1
if <0 -FHBRERTIE ARSI v 2 ) » ATFHEFLTEF LIFRAE

FS, ¥ %Aﬁ’ﬁ£%ﬁiﬂﬁmﬁ5@£@%ﬁ$@§ﬁ§@%ﬁy@

4*%*

Aif }iﬁ"”ﬁ * H?-rnf’ ““K*;;_‘;c °

2. f P ELHEH T (NSBT)

NSBT Rl AR 2§ wafp/irF i 2 R I T F 7 Bk o
th =a, +b,8,,Z,, +17,, (28)

He o Z i A2 ALy, 2ALH S, RESE TS =],
if <0 f f2R Mtk T AR * S Z 7 FREALR 2 § o 25508 BrF HL &
LFF AR DRE > SLZ FMELATRAS > PIAS AR EY R

PR e AFEH EFEHAR T R L

I @ 5Lk < (PSBT)
PSBT Bl3#% P ARR 2 & 2 2t P Y WP HFFHIF LR EHELTF 7 b D
3% o
th =a,+bS 7, +17;, (29)
:'E!t"Ztgﬁ;'m]7Jfﬂ'g‘”‘%‘%’nhﬁ‘%ﬁi;?’S,Ié\)&%ﬁ%gﬁ’ﬁ%

S El-S" o p LR e T AR Y S Z R ARAARR 2w 23R 6 A

§ AT AR ORk  SLZ FHF AR TRIAS > ML RS A



F AR OE e AR EFEHAE 2 R .

4. 7 & & LUT)

Borl )}z R RL B AT i R WAk RN RS LM

(A
I

2 — —
Z.=a,+bS,_+b,S_Z,_ +bS  Z +1,, (30)
B o Z G AR ECRL  p,, s RELR S, 5 eEREK TS =],
if £<0: 8", % m#ESH > 7S =1-S, - SBT ~ NSBT £ PSBT ek %> ;2

At B ERE D BMERTOR I A RENZ k2 o

qu
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¥ & g% ¥ VARMP)-EGARCH(1,1) 9 ##7

Ak AL AFT A REY S F 7 TVAR(P)-EGARCH(1,1) Model | -

55

IV f{ T )"; O] ﬁi;\l L_/ﬁ%’\é o

p
YL,Z =a;+ jélﬂLjYL,t—j + &, (31-1)
P
YS’t=0(S+ ZlﬁSjYS,t—j—}_gS,t (31-2)
=
[ fr
&, = Q,.,  ~ student-t (0,H,,v) (32)
s
" E[O‘i,[ pLZSGL,tGS,tJ (33)
P1sCs.:91, O s,
o7, =explw, +q,/(Z,, )+ p, n(h,, )} (34-1)
o8, = expiws + 45/ (Zs, ) + ps In(hy, )} (34-2)
f(ZL,H): ‘ZL,t—l - EQZL,H‘)"' 5LZL,H (35-1)
f(ZS,t—l): ‘ZS,t—l ‘ - qus,z—l ‘)Jr 5SZS,z—1 (35-2)
Eis
Zi, ==, i=LS (36)
0.7

E\Z

1

2 \2
= 2] Ce-2yren) 37
Yo fo¥s AUl G2 2 FFFobio ] 27 FFT eI LRE 5 o, ¢
o;, & iF % % #ic(conditional variance) ; o, = p, 0,0, = FEE R &
(conditional covariance) ; p,; % * @ Ffr ] S PR FT L E AT Gl H

%% P ficfrx % B #oenif i 42 (conditional matrix) ¢ v 5 Student ¢ 4 fieeip o
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B %% > Student ¢ 4~ fie ¥ g | 7% 1k k IR % (Bollerslve (1987))  Baillie and
Bollerslev(1995) 45 21 % A o & $#cv> 4 &> if & @ * Student-r A fie % &5 32 HC
3 e

5 28 (31-1) fe(31-2) & % % £ VARp) #3] - 2 EGARCH 3|2 i i
Tiof > A2t AT L E G AR T RIS BT il L%
B GlAeR P S (R) 2 R EFEF (V) o P AR (35-1) f=(35-2) G MY,
Yoo & RFemiR R A L Sl Fid RS g RS e ] > VR D f B H
BT TR o B a s B ass fy » RSl e ey 2 MEISFAL
B Qy wt-l T EEFDFTMEE 2~ Ly A8 E Y oYy, L Rtk
itz £ oo 2 AN B1-1)fe(31-2) % {8 #p #iep A_4& ¥ g Akaike Information
Criterion (AIC)#R] » ¥ ¥ A HA| R348 » A B A2 FBR L - oz FP AL

?-';?ET E*\‘#Bﬁ‘vg -4‘:],[%ﬁo

> 4238 (34-1) {r(34-2) & B 5 Y, fo¥s, L R Bnig E g R g o A
AP EERE AN D - P EFEEL D - PRI ko

2.

- E‘ZL,t—l

T i HARCH »c % £ 7R B9 | $1i5 2k & B Behie B > %
Z,, > Bz, Rz, $hiEe @R o f g L0 s BRRT s RPE
@ifock chgding, + § 80 |2, |-EZ,, | g4k o P #1Ps U5
PTG LB 0, 105 T SRR Fo 205 G L

Pl 77 30 & oral g e de X 043 L oral g el s o

1 % 2 VAP(p)-EGARCH #-3] eh¥t ficd < #2102 2 42 3 (maximizing the

log-likelihood function) 4c7F
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L(O)= i In{t,(0)]
with
1) =T [(n+v)2)/ L2l —2) " | |2

et/ (v—2)em e,

\\\?{r

Hoe oo 5 Rdehip 00 Atk E o

i# * BFGS(Broyden-Fletcher-Goldfarb-Shanno) % & j# i& {7 S fcehin 3+ -

30

[GAE SRS .1 (Y
g‘:’\?? Rz >

(38)

(39)
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BoH A APE L APRTEERL AR R L k%

HEd b EE - PR S 4T AE R RE X Y AR U B3R B

LR ] 2P W R UL R e R RHL L R g o
% &£ %2 VAR(P)-EGARCH(1,1) A2 = 4 2 P4/ 27 2 Bt

*t 4R ¥ (return to return) ~ = % £ ¥t 2 2 £ (volume to volume) ~ i # ¥ 4 #

(volatility to volatility) =4p e % #ct 4, *hiF sk o

— N AN FE S PHFT LB FEFEMA R R L E sk

AR EHE VAR(P)-EGARCH(I,1) #4174 2 P8 [ 2 9 F
SRz Fp kg don b E e R Y 0 B R R K e
)4 P
RL,t =a,+ ZlﬂL‘/‘RL,tfj—i_ Z]7L/RSt T €Ly (40-1)
Jj= j=
p p
RS’tza +ZﬂS.RS’t7.+ Z;/S.RLJ_WL&S’, (40-2)
s Y A J
o2, =explw, + 4, f(Z,, ) + 41 f (Zg, ) + p, In(o?2 ) (41-1)
o2, = explwy + g f (Zg, ) + 452 f(Z,,0) + ps In(o2 ) (41-2)
f(Z,,) = ‘ZL,t—l - E(‘ZL,t—l )+6,Z,,, (42-1)
f(Zs,) = ‘ZS,t—l - E(‘ZS,I—I )+ 0525, (42-2)

viq'iﬂ _gq\_gpmmo 1) ,g, lidﬁﬁ;-ﬂs 7?2‘\“ ,fﬁl;';g!p—k o 5&?,3&?.3*;@”

2 2] < \ —) /g ;3_ N o PR 2
FRy LF AT APRF LR WEPFRyy BF L HFT G B35

By, KRR FEYy, FEFEIEFRE RIS B 2PRFT R
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ERPF (Rsry) FENTERIF I X 2R FTELEHP IRy 5 B> 7% (40-2)

T o AR B AT RT R AR ERy LF AT APRT S

=

TP FRL, BP0 L BET S B Ry, KR FTRFL gy

\\\?{r

Bt TP EFRE PR LGP 2P RFT LRI (RL,) T IR

;[p ,J‘ o ;};\A R L é{ﬁﬁw—# (RS,t)

ety @l-]) EE RS RN > P TN FT A 6L2J
LRI 2P RF e @ - YRPEF f(Zor) BF 2 BFF 15 B 4
#req, REE - FUTRLq, FEFEINEFRE S RSAEAD - IR
FHLPAE(0l,,) HED A 2PRFTREZEPRB(0L,) HaNLHF
Pk S RIR AY (41-2) EEHFRES AN > FY PR FTREE PR

oy, EFLF A 2FHEFTEED - PWPEFf(ZLn) BE L RFET 15

\\\Xr

B3t blicgg, KR EFUTRILqy, FHGEIEFLE RE LT - A

DPRFELEEPAS (o, HED P 27 HFT s 2 k(o) 3ol

%N

S AP APET

o £ N B L ok

AR EHE VAR(P)-EGARCH(1,1) #AliF < 2P 8 [ 2P £ F e

R R E L EAREE o B R AR e T

M

17LJVL t—j +té; .t (43'1)

p
VL,z =a;+ ZlﬂLjVL,t—j +
j=

~.
1l

M

17/SVL1 ]+€Lt (43'2)

P
VS,t =a,* ZlﬂSjVL,t—j +
i=

~.
1l

Uf,t = eXp{WL + qu(ZL,t—l )+ P, IH(UZ,H)} (44-1)
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o2, = explws + 4/ (Zs, )+ ps In(c2, )} (44-2)
f(Z,,)= ‘ZL,t—l‘_ E(‘ZL,t—l‘) +0,Z,,, (45-1)

f(Zs,H) = ‘ZS,I—I‘ - E(‘Zs,t—l

)+, Z5, (45-2)

ARMELEFLA3-]) FETHESENFH LA 2TRFTEESTEYR
HAV, A3 20 2P R F e H P A EHESIV,, BE L BET G
d Sy, KR FUTRY Ly, S EDIRFORES QIS A S
PRFTEL2Z AR BEHEI V) FENFRED L 2P RTEL2Z A ER

VL) PR (49-2) T 200 > ) 2P RFTREEL S

b

BAEIVs, EFXLP TP A 2P RFT LA B FESV,,, BE 1P

o+

Tolgd By fdyy REER o FATRY Ly, fEG ETIRFLE RIS LD

-
>

A RPRTELL S AR REF (V) PN RED L 2 ORT L 2

$ 2 REHE (V) ¢
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FAE A2 FE T RFTELF L B L kR EED

5T %t % E VARGB)-EGARCH #3|# = % 2 o] 2 P2 B2

(s

¥
*+3F f¥ (volume to return) ~ o= < € >+ /4 #+(volume to volatility) 72 = % #3,

btk o B R B TR R AeT

FHAL R E VAR(P)}EGARCH(L]) f3lie A4 2 7Tt 42 8

FEFE ] OPEFTELEPFF LA ML EETT o

Vi, =a,+ jz:ﬁLjVL,,_] z” Ry,  +&,, (46-1)
RS’Z=aS+jZil,BSjRS’t7].+jZil}/SjVL,,,j—FSS’Z (46-1)
of,t = exp{wL +q,f(Z,, )+ p, ll’l(O‘iH)} (47-1)
O';I = exp{ws + qu(ZS,H) + Dy ln(oﬁ,H)} (47-2)
[z, 0=Z,,.|-E(z,,.)+6,2,,, (48-1)
f(Zs, ) =|Zs,| - E(Zs, )+ 552, (48-2)

AL B AT (46-1) GERTioH ERY S E A 2P RTFT e A
WSV, AFEI ) 2P RF LD PR TRy BE L RET LG B
Py, kGFRETRIZy, Sk EIEEORE PR LW ] 2 PR
FRb2 P (Rory) FEFRFH A 2P RTEELSIBHHF(L)
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AT (46-2) E T g qe Y o g PR FT R EEFEM IRy, AT KT

AP RFTEE L AR EFESTV,; B L RET S B Sy,

\\\Xr
=l
4\»*
p.
&
ot
7_.
_k@
Pl
}
‘?‘\*
\.
Yot
-1
A
N
ol
1 o~
g
(w

ki o FATRL

FREEEF (Vi) FETTREH L2 PRT 2L L FRs) ¢

AFRIEHE VAR(p)-EGARCH(L,1) #Al:e 7] 2 PR F st 228

FEFLA P RFTREFPIFL 2 R L FE R A 2R

H1EE T AT
P P
VS,t:aS+ ZlﬂSjVS,t—/ Z Lt it Es, (49-1)
j= =
P P
R,,=a,+ ZlﬂLjRL,t—j"' ZI7LJVSJ—/'+8L,! (49-2)
j= j=
o3, =explw, + 4,/ (Zg, )+ psIn(o3, )} (50-1)
o, =expw, +4,/(Z,, )+ p, (o}, (50-2)
f(ZL,t—l) = ‘ZL,t—l‘_ E(‘ZL,t—l ‘) + 5LZL,t—1 (51-1)
f(ZS,t—l) = ‘ZS,t—] ‘ - E(‘Zs,t—l ‘) + 5SZS,t—l (51-2)

AR B T A9-]) FRIEEG AN o F YT RFTREESAE

FEF Vs, LF LI A 27 WF G5 WRP IR,y BF B RFET UGS R

21
"z

\\\?{r

By, REE - FHRY Ly Sy EIE

*‘—"‘\
wh{
7
—Pﬁ:
=
>
?
<
ot
)
A

<P

FEEZIRPFRLy) FENRRFTH TR FTEEZ AR EFEFVs) P

\\

T (49-2) iEETiod 7Y > FH A X P TR EFFMIR,, TTF R
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Rl o AR Ly, R EIFEFRE O RALT P I RTRE L
FXEBFEF (Vo) FETFRIFH 27 RF L 2P FRL)
S A ATRFTEEIIRABIE L DPRTREEPAS T2
TR BRI FE
AHA U EHE VAR(QP)-EGARCH(1,1) #AliF < 2P F s £

W FE ) DR TR LR T2 L R E Ry B R R

P
VL,t =a, + jZ_IﬂLjVL,z—j + &L
)4

RS,t:aS+jz=1ﬂSj S,-; T €5

2 2
O, = eXp{WL + QLf(ZL,H) +p; ln(O-L,t—l)}

2
O, = eXp{Ws +qS1f(ZS,t—1)+QS2f(ZS,t—2)+exS1VL,t—1 +exS2VL,t+1}

)+ 5LZL,t—1

- E(‘ZL,t—l

f(ZL,H) = ‘ZL,H

- E(‘Zs,t—l

f(Zs,H) = ‘ZS,t—l )+ 6SZS,t—1

MiRALA "Q{EH"(532) EE SRS N o F L 2}53‘;’1?‘3__
GESV, LFLIH - PP 2PRFTEEFPRT 0F, BF LW
d w3t Slcex, RKFE > Fireitzex, $8F EIHFLE DL
P RFEE ifrﬁﬁwi}ifﬁ(aé’til) FEAIRE A PR T RS 2

(VL) R (S32) FRRENS BN P AP RT R
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d Gt Slcexy, RHEFE > Firhitzexy S8 ERHFLE plLTw- 8
CREPRFTEELFLEFEST (V)G BRI Y HF b2 PR
#(og,) -

¥4 Sim(1972) tfezdn BREDF)EM B Y - BRES BRE
MmBY - BT S A p o A 4)33"5%‘;—*‘5;%@ Sim &7 ;% k%
o B RHHF) %M % b4 Hawawini and Vora(1980), Stoll and Whaley(1990),
Chan(1992), Chan, Chung and Johnson(1993) {= Chorida and Swaminathan(2000) -

el AGRAES Bt Nk N(53-2)F mHa e

B APRFEL SR

Ik
(5
&
T
%
pe
“\

S S S

f

A R

*RALEHE VAR(p)-EGARCH(1,1) #3472 5:&?&@ xR E
BHEE S PR T AR 2 AR SR AT o R ]
R T AT

P
Ve, =as+ jzzlﬁSfVS’f—f + e, (55-1)
P
RL,t:aLJrjz:lﬂLjRL,t*j-i-gL,f (55-2)
O-é,z = exp{wS + qu(ZS,t—l) + Ds ln(o-é,z—l)} (56-1)
Uf,, = eXp{WL + quf(ZL,t—l) + Qsz(ZL,z—z) +ex, Ve, + exLZVS,Hl} (56-2)
f(ZL,t—l) = ‘ZL,t—l - E(‘ZL,t—l )+ §LZL,t—1 (57-1)
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f(Zs,) = ‘Zs,t—l‘ - E(‘ZS,t—l ‘) +05Z5,. (57-2)

AEAAE T (56-2) EERPHS AN S EY A HE T LA LE

Vs, RFRFA NP RF LV - PP, BE LABET S

-

B et Slicex, KR Fi R L ex, ¥ EIHEFRERL T -
AP FTREZEMAS(0,,) FENERFY L CPHEFTELEZL I EY

WHEWs) 5 R (562) HERBES AN G DTRFT LR
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% 4-1 Fok Bt 4

Ry, Ry, Vi Vi

A #ic 522 522 522 522

BB 18.956 16.923 1.304 2.142

B B -15.232 -15.852 -2.313 -2.264

= 0.216 0.490 0.000 0.000

iz 4.267 4.278 0.556 0.800

T A 0.062" 0318  -03757"  -0.115

7 RE 1.6247° 20897 0.685  -0.717

Jarque-Bera 57.696 103.712°° 22466 12.329"

[ 1R, M2 X 2FPHFTRE2LEPF Ry RA L OPEFTREZFMS - 447%
MAAEFFEFALIIE LA B Y, RA AP HEFTEELIAEY
WE SV, R A AP RF LA BHES -

[:£2] JB i& % Jarque and Bera(1987) #r3% 1> % riig TR # LT 5 ¥ A ez 3t £ o

[3e3) %% & 2 1% FRETHEFT * RL45% FFRETHF > * 844
10% % F-RE~ ¥ o
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45

FoF EEMREITLFESS

AR Y R H e TP PADF e LePP & 0 1R TR, R Vi Vs &

A

Wi F 5 T ji(stationary) c EII TR A BRI H ty=0 fa;=0 (75
2L %_ji (nonstationary) > 5§ H43) o & TIE ¥ 7 47N 4o T A

ADF # =z_:

4
AY, = a,ty Y, +) BAY  +¢&, (58)

i=2
PP # =_:

V=a,+aY  +¢ (59)

KFT G 14 o8 FF2 (835 ¥ #eie (FADF H 34k PP H {1t > T £4-2

PRSI T AT LR EPET A 5 R

%42 ARk Hk T4

Ry, Ry, Vi Vi

s

4 lags 939477 | 83717 | 562177 | 3481
W)

8 lags 701077 | -6.4187 | -4.4277" | 2586

4lags | -23.1287 | -182307 | -10.827 | -6.267
Z(t,)

8lags | -23.148" | -18.599"" | -11.627 | -6.662""

(:21) f(y) # 4 ADF f 2ok Rt £ 5 & 1% B ¥k BT » ADF it B fpfh 65 -3.445 5 & 5% sif
F-KET 5 ADF ehiit B ieR &5 -2.867 5 t 10% R ¥ KT » ADF st £ fef i 5 -2.570 -

(2] Z(t ;) ®# PP f 2enie e £ 5 & 1% enBF KT PP cnies £ Tph @ 5 -3.4455 & 5% b ¥
KT 5 PP R RR B 5 -2.867 5t 10% EEE-KET 5 PP st R IRR @ 5 -2.570 -

[33’—3) EE T p;%\, i‘i«_l% gﬁﬁ%"]\gw@ff,%",** ;l;g\, é,_5% zﬁg%"]\gw@fv%"y* p;;\, i‘i_lo% &F%LL&T@%O
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FZ & BAp AMKTE ARCH »ck R 22 7 H#ES

ﬁra‘ﬁﬁﬁ?ﬁjﬁ%f‘;' RE2A-PFF PG kanBig 2 &G ool
(efficiency) » *T 1 B e FF @A T ¢ - RAHALFI T EFHE - 2912
%ﬁ_%%Qﬁ%°ﬁ§?ﬁpiﬁ*ﬁ?ﬁ{ﬁﬁﬁﬂﬁ’éﬂﬁwwdﬂy

Qﬁ-'-m%ﬁl\,rs\')% i T

=2 ’,;IJEI ‘}\'#E Fﬁgﬁi—% W [%4-3]%‘% &7 T Ljung_BOX a};&‘:‘ip I/:E':':‘:}{ TLh
4 X8 PP Ry~ Vig foVsy - FEd £ 22 2 P s £ Ljung-Box O s % &

MAEF 2 A G EF R NAPM AR, T bp BRIAL WL pid

B¥ > A7Ry, Fa niEism(lags)4 HEFHRIFIIAEZA A ApH o

@ wARCH »c%# %> & » [ % 4-3]% % % 77 > Lagrange Multiplier # 2 &
E1eIE 4 N8 WP Ry~ Vi Vs, ¥ 2 FARCH »2% 54> mR, FF
ST 4 HPFF ARCH 2% o FMZT 2 > A7 2 AL SHOEER R
BB Fehd it st v AIn oS B R e 9B B R R L Rt

# o
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%043 UL RH2 B p A Ap Mg ARCH 2k f 224

R, R, Vi Vs,

0 (4) 7497 | 59.806 " |530.846 | 1238.250°"

. O’ (4) 8.527" | 73.67377" | 487807 | 302.688 "
Ljung-Box

0(8) 13211 | 65.822 741.59177 | 2177.843

0’ (8) 11.077 1102.623" | 73.274™" | 407.870""

Lagrange | 4 lags 8.153" | 40.613° | 35.026 | 153.959
Multiplier

test 8 lags 10270 | 46.697" | 43350 | 160.966

[GE1) s 2 1% ¥ RFTHF - A 25% FFRETHF - * 25 10% My kETHT -
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Engle and Ng(1993) #
g

E‘i% }J’-& ) lj%ﬁ L""I’ ;"3%%
A

-

d [# 4-4]%

L #ic

R

T

ks Hogpz

& 0F %R E H R T

¥_j% (diagnostic test) » #* 3t %

RGN TRANLT £ AL

k% o 12 5 3 $H4E GARCH $0313%

TRikFHE

LR g A e d S AR Y R R R R T

£ BHCAK
f

%

BLRER, Vo Ve, 5T

EE A

PR R R AR R 5 $HLH EGARCH #03] 5 R 103 7%

Fo4-4 ML B2 R R R B ML T
R,, R, V., Vs,
SBT 4.899 12.953" 0.121° 0.189"
NSBT -0.779 0.265 -0.326 -0.767
PSBT 0.153 5325 0.520"" 0.962""
JT 0.090" 56.584"" 42.445"" | 150.774"

[ 1)%%% N A A 1% BEF-KETRE & NA A 5% HERETHEF X N4 10% ¥ELET Y
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AFET - SRR PE ] ST RFTEEF AP REA Lo R
WA E S A& £ A% RATS ## > & 2 BFGS (Broyden-Fletcher-Goldfarb-
Shanno) ;2 & 7 §4] Soficz. mt s b eh o 152 Tiog S BT S 3 AT
J&. Akaike Information Criterion (AIC) #p] » ¥ ¥ A H A G118 > A H12 H%

BAL- o BATE S BFap MM Ea ko

— N AP E R PRFTEARLEFEMIERMAE AL E ok

ANFE P RFT L BRI AR TR L E ok d [ 4-5]

(=) BRI T 2P RFT e g P RRPRAE 6

B #258(40-1)2. Granger F1% B AH# > & > d R LA E 4 £
ME  RZIEBH  y,=y,=r,=0 st | = H

=
3
AER MG FI B F R L

AT RFRLEFME D E G L ;
Ak e b B4, = 013 & 1% BEEKETEE > AT LD
PIRF LB RIS G PONTERI A R A 2 TR T R LT o

Borh o S 2N A1) Y B fdikg,= 0040 A 1% BEERETHEE A5

PATRFT RGP TR H A 2P RT RS
o B 5lg, L7080 1% HFORETHE AT 2P RFTeLEL D

WPk IR A TR T R PR

(=) &Rl T 2P RFREFEPFAEPUE S5
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= #2.39(40-2)2. Granger F]% B fath Td >t T E yl A 5% HEEK
WTRE B H  yg =V =V =0 T 5H+ 27 PF R LIFP 5 2§
B 2P HFTEEFPF 7 FIRM % P 3 Sk, = 0111 & 1% &
FRETHF AT 00X FTREFD FEFPIF G NI RA K] 2
FHRFTEERPS - ¥4 G358 B,=0.146 & 1% BF KETHE
RAL 2 PRF R p @ RS SR A Rl 2 PR T R

Bk 2 fesN(41-2)F Bt Slicg, =090 & 1% BERETEE 454
DPRFELEIFPRBHF NI REY ] P RT R EFP A o T
b Rt %dq=0519 B 1% HERETHE > A 2P KT LB D
FRA TS FENTERIA R 2P EFT LA -

(2) LA srenns :

342 EGARCH #-4]7 - #&%#8 1 10 2 - F¢d £ LB(10) &85 1
1092 = p#d5 £ LB (10) chR 7 f Ap i 2 2 % > 47 HEEA £57 ¢
3 LA AL AP ARCH ek » i 03] B 4 U ehfafl i JRak 4 o gt b
CRECALLERES 5 0 B HER N TR AP BT T A

A7 ie 32 EGARCH i3] ¥ 7 it ondy i 2%k 247 -
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345 AP H L 2T L TP I EREMPRE L P FE ek 2 A

e %

-\Jt

A Sk

Moo

3
RL,t:aL+ ZlﬂLjRL,tfj-i_ 7LjRS,t—j+gL,z
)=

J=1

3 3
RS,t:aS+jZ:1ﬂSjRS,t—J Z: Ltj+gSt
O-Lz,z = exp{WL + QLlf(ZL,H) + Qsz(ZS,H) +p; ln(GLz,t—l)}
O-é,z = exp{ws + qSlf(ZS,t—l) + qSZf(ZL,z—l) + Pg ln(gé,H)}

f(ZL,t—l) = ‘ZL,t—l

- E(‘ZL,I—I ‘) + §LZL,t—l

f(Zs, )= ‘ZS,I—I‘_ E(‘Zs,z—l ‘) +05Z5,,

(40-1)

(40-2)

(41-1)

(41-2)

(42-1)

i=L i=S
" 0.212 0.076
’ (1.37) (0.60)
0.019 0.146"
P (0.44) (3.25)
0.064 0.029
ﬂiZ
(1.36) (0.61)
0.130" 0.009
B
(3.17) (0.22)
-0.074 0.002
i (-1.87) (0.05)
-0.055 0.040
7o (-1.07) (0.92)
0.018 0.110"
s (0.45) (3.06)
w, 1.690" 0.063"
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(197.43) (0.48)

1.708" 0.519"
T (156.93) (16.53)
0.040" -0.900"
i (2.98) (-13.13)
0.966 0.807
P (79.24) (8.63)
s -0.997" -0.943"
’ (-561.50) (-40.12)
0.562"
Pus (20.39)
; 5.524"
(128.39)
e 5.082
7 10.003"
SAIVESTE R -2787.415
# B iRE A L E LT T
RL,t RS,t
Jarque-Bera 55.920" 161.62°°
LB(10) 7.093 13.760
LB?> (10) 2.582 6.810
SBT 0.210 0.071
NSBT -0.119 0.207
PSBT -0.008 0.114
IT 4312 2.040

(1) ** 2 4 1% E-RETHY » *R 4 4 5% HE KETESE

(Gx2) 0% #7m & 3 ¢332 8 2 1 53+ £ 20 Bollerslve and Wooldridge(1992) 2. 4 i 42 1 # 3(robust standard errors)
SETE

[3x 3] Baillie and Bollerslev(1995) 45 41 % A o & V>4 ¥ > if £ * Student-r A fie 5 3~ #3) -

(i£4) 7, 2 hEEE S H 7, =7, =7, =0

[:£5] zs 2 g REEEH oy =y, =1, =0

[:x 6] Jarque-Bera 3 # f{iik T 53 & -

[:27] LB(10) feLB? (10) & fi i # £ 248 % £ T = 2 Ljung-Box O # Lt & -

(381 SBT % H8LiiF <" NSBT 5 f A F PR PSBT s ERAFRR I ITSME R HP Wik
SPRIER D R G 3 Ap
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PAEFEGH A 2P RT LA 2R AR FAFIEMN G 2 B35k
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Fd A RS MR AR 2 PR T S RS o T o
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1082 = e £ LB*(10) chR 7| p N ApB B TP 2 EF » A 7 HHEBEA L8 e
*EBFIA A 4pk 2 ARCH »c% > #1004 2§ 2 nfa a4 o pteh s
ERELARIZERT S G B P R T AATRE Y AR 0 £

T 7 32 EGARCH #03] 0 7 $HLlE oty i 2%k 245 -

#4-6 * 2P E ) 2P RFTELEF 2 AT FHEF WL FEFE a2 RN S
Bt 4

3 3
VL,t =a, + ZIIBLjVL,z—j + ZIVLjVS,z—j + & (43-1)
Jj= Jj=
3 3
Vs, =a + ZlﬁSjVS,t—j"' le/SjVL,tfjJ'_gS,t (43-2)
Jj= Jj=
o2, = explw, +4,/(Z,, )+ p, In(o2, )] (44-1)
o2, = expiws + 45 f(Zs, )+ ps In(c2, )] (44-2)
f(ZL,H) = ‘ZL,I—I - E(‘ZL,t—l )+ 5LZL,t—1 (45-1)
fZs, 1) =|2Zs,.| - E(Zs,) + 8525, (45-2)
Gl 1V, 3+ 2P Fes2 #28G@F V55 27 R FTeiL 22 2HES -
i=L i=S
. -0.006 0.001
’ (-0.45) (0.05)
F, 0.695 " 0.683"
. (16.45) (15.00)
4 0.054 0.090
2 (0.899) (1.73)
0.108" 0.145"
B
(2.18) (3.60)
, 0212" -0.062
B (-5.39) (-1.29)
Vi 0.134" 0.014
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(2.66) (0.29)

0.046 0.020
s (1.16) (0.47)
0.030 0.076
" (0.19) (0.20)
0.966 1.229°
@ (4.85) (2.96)
0.675 0.546
P (5.04) (1.57)
s -0.770" -0.874"
: (-16.69) (-23.88)
0.578
Pus (16.20)
) 6.42"
(6.27)
2 29.418"
P 1.842
e -342.018
% B: B LIS R T
Vit Vs
Jarque-Bera 647.752"" 311.165"
LB(10) 11.156 9.047
LB (10) 3.489 5.511
SBT 0.349 -0.075
NSBT -0.047 -0.102
PSBT -0.155 -0.270
T 3.823 2.077

[r1] *F & A 1% BF RETHE > *NA&5% FERETHEY

(:£2] O 7 4 & 135322 ¢ 53+ L7 Bollerslve and Wooldridge(1992) 2 78 i 12 43 -(robust standard errors)
Ry

[z 3] Baillie and Bollerslev(1995) 45 &1 % fi & & V>4 p¥ > if & * Student-r 4 fie 5 3 #-3] -

[:£4] ;(z 2 EEKEH 7y, =7,=7,=0

(5] 7 2 AR5 Hy o7y =7 =7, =0

[:£ 6] Jarque-Bera 3 % filith # i3+ -

(7] LB(10) frLB” (10) 3 443 i* & £ &4 4 £ T % 2 Ljung-Box O # €3+ §

(8] SBT % #ELimiFik € " NSBT 5 f AR R L > PSBT A 2 2R BoL ¥ JT M & e > P Wi
BIREPp D R 3nE 2 AR
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M¥ RZESH)  yg=yn=0a=0 a2 LT i EE
FEEW I PRTEEEPEL R G LM A T B AHEF &

WL R

(2) &f3| P Eraninsg o

* %4 EGARCH #-3]¢ > 82 £ 10 #p2 - F## £ LB(10) 285 ¥
1082 = [pds 4 LB*(10) A 71 S ApMie 2 3 BF &7 R FA LT
7B B SAAPM 2 ARCH »c% » 0 03] 8§ 4@ enfaf@a B4 o pooh s
ARELALVERES G T A AR R LR AT AR T 4

7 97 3+ 2 EGARCH Ho3l e 3 $HfLI el e % 4

% 4-7

A-
N
sl

DPRFELAREFIRIE ] DR TR LI 2L T PN
hE TR AR it 4
PN T
3 3
V,,=a,+ ZIIBLJVL,H Z S, PR (46-1)
j= Z1
3 3
RS,[ :aS"F ZlﬂSjRS,l*j-i- Zl;/SjVL,[—]J’_gS,[ (46'2)
J= J=
GLz,z = eXp{WL + qu(ZL,t—l) +p ln(o-LZ,z—l)} (47-1)
o2, =expiws + 45/ (Zs, )+ ps In(62, )} (47-2)
f(ZL,t—l) = ‘ZL,z—l‘ - E(‘ZL,t—l ‘) + §LZL,t—1 (48-1)
f(ZS,t—l) = ‘ZS,t—l‘ - E(‘ZS,t—l ‘) + 5SZS,t—1 (48-2)

R Vs~ 2P RFEE2 AR /S IR P 2P RFTEEZFPF -
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(-1.35) (0.81)

0.563" 0.174"
P (12.58) (4.48)
0.144°" 0.075
IBiZ
(3.21) (1.84)
0.143" 0.090"
ﬁi3
(3.02) (2.19)
-0.005 0.080
i (-1.57) (0.30)
-0.0003 0.145
& (-0.099) (0.50)
-0.002 -0.317
i (-0.60) (-1.20)
" -0.365 0.352
: (-2.75) (1.69)
0.300" 0.056
b (1.98) (1.17)
0.698 0.867
P (4.73) (8.60)
s 0.063 -0.600
’ (0.14) (-1.27)
0.173"
Pis (3.30)
; 4.698"
(7.73)
z 3.113
7 1.486
S N -1652.561
# B Ry LD TR T
VL,t RS,t
Jarque-Bera 686.217 144.035"
LB(10) 9.916 8.415
LB’ (10) 3.997 6.626
SBT 0.444 0.041
NSBT -0.003 0.090
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PSBT -0.097 0.196
JT 4.709 0.517

(1) ** 0 2 2 1% BERETHE  *S L & 5% HERETHYT -
[:£2] O0° 7 ¥ 5 r¥3t g2 r ket € 207 Bollerslve and Wooldridge(1992) 2. 48 it 12 #% 3 ##(robust standard errors)

3 ooy 2L F
S IET _’a_' o

R —0

[ :£ 3] Baillic and Bollerslev(1995) 4721 % f ¢ & V>4 & > if & * Student-r A fe & 3 H03 »
2
[:£4) 2, 2m&BREH 7, =1,=,

L3
GeS] 7, 2@ ER S H o7y =7 =7, =0
[3£ 6] Jarque-Bera i ¥ fiftik € i3t 2 o
71 LB(10) fv LB (10) 5 2 i 5 £ #4R 3 & £5 = 2 Ljung-Box O # st £ o
[:28) SBT % #5iihiftk 2> NSBT % f A2 95tk % "PSBT 2 DA HE kT JT LMok BV BEk
APRAA D R E 3t A
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FRFPACFRFTEERPI LR T EFIEM G Ft o RHHEHR

(2) faly st

~ %3 EGARCH #3]% » R8s 1 10 2 - rFd £ LB(10) & FA L
1082 = Fpd £ LB*(10) chR 7| p N ApB B T v 2 F > 2 7 HHEEA L F e
*EFEZIp A4 ARCH »c% » #r 3 B 5 A4 2 fa R84 o gt oh

GBI AL LER TS 60 B AR N TR R R I A

56



7 47 32 BGARCH 3] 30t 7 $ A1 enfy o % 47 o

%48 PP HFTELEAIEFIEFE LA DTRFTEERPIT 2 L i

A I a7 = _\ PR +
WA E TR AR Rl &

2 AT RSk
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R, =a,+ jizlﬂLjRL,tj . jizlijVS,t_j ve,, (49-2)
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2= |2 Sz R )R oi 2 (51-1)
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