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Spillover effect of Return and Volatility in Chinese stock markets

YANG ZISHUAI

Department of Economics, The Graduate School,

Pukyong National University

Abstract

As China's economic.-rapid development, the-Chinese market attracted
so many attention-and interest of investors in the.world. As a very
young emerging markets, China's stock markets experienced multiple
changes from/a closed market to a gradual opening markets, and this
changes attracted so many researchers. With their studies China’ s
stock market was relatively independent .And most of the papers
through long-term movement to research the linkage between chinese
markets and ‘oversea markets. But This work used generalized forecast
error variance decomposition model to analyze the short—term movement
of spillover phenomena~of and stock return and volatility in Chinese
markets and oversea—-markets- . As 'a result, important findings were
identified as follows.

First , We confirmed the analysis of the Chinese stock market in
entire period was very independent relative to the Hong Kong, Taiwan,
and the United States stock markets. And there have 19% of total
spillover effects in the 4 markets . However, In the case of China
there was only 4.1%. Meanwhile, a total of volatility spillover
effects for the entire period displayed by 6.7% in the 4 markets. And
China was only 0.4% in them.

Secondly, The Spillover effects of China's stock market also rose
sharply. But the spillover effects of return from others below 10%

levels until 2006. The spillover effects of return from others to rise



sharply in 2007 and increased to 40% after 2010. The other three
countries were also constantly increasing spillover effects, which
means the synchronization of the global financial markets. And we can
confirmed China as well as being strongly blend in the global
financial markets after the latter half of the twentieth century.

Thirdly, The spillover effects are inversely related to the stock
market since 2007 and China also showed similar phenomena. When Hong
Kong, Taiwan, and the United States markets’ s price in high level is,
the spillover effects were reduced , and 1in the recession the
spillover was increased. In the case of China the inverse although
not observed until 2006, since 2007, the. surge of spillover effects
and market effects of the inverse transition was observed.

Fourthly, China's stock market impact on other markets was a great
passive than the market impact from.other markets. In other words, for
the net spillover of return showed = minus (-) value in most of the
period and ' show the spillover effects from others was loverwhelming
the spillover to others. That’ s showed China is rapidly increasing
its influence in' the 'real economy, but in the 'advanced financial
market, its still staying in the lower level

Fifthly, China's steck market with Hong Kong, Taiwan; and the United
States markets in order to-receive the strong linkage and get a lot of
influence from the three markets. For the Pair-net spillover effects
between two countries, especially Hong Kong and China had a lot of
spillover effects increases were much higher than the 10% . In Taiwan
and China the pair-net spillover effect near 10%.  The spillover
effects of the US and China was increased, but it still much lower
compared to the situation of Hong Kong and Taiwan . From this, we can
inferred the globalization of China stock market is still staying in
the indirect linkages level which through the Greater China markets.

This study confirmed the Chinese stock market is opening and the
trend toward globalization though analysis that focused on the Chinese
market, analyzing the spillover effects of Hong Kong, Taiwan, and the

U.S. stock market between the Chinese stock market . China's stock

_Vi_



market has increasing the linkage with the global markets day by day.
The results of this study will be usefully information for individuals
and institutions to invest 1in China, and the information that 1is

useful to policy-makers in this area.

Key-words : Stock markets , Spillover Effects, China, Hong Kong

Taiwan,
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A= At s(2001), BESFH(2003), BKiR(2004), Hwahsin Cheng(2005),
Anders, Johansson & Ljungwall(2008) %o] <t}. 3w e
At AAVIte g Fa FAAF dis] AT gtk AZTPE A
Azt AFet AL wjg- AFdHort, wEl 2 =Ee A7 7P A
£S5 golalsd FaHE T JA SAVES HEste] BAsd

Aol oej7} gtk e

<GE 1-1> FARARER o5 Tl A5 FASS

T Fel)
1993 275
1994 338
1995 358
1996 402
1997 442
1998 438
1999 388
2000 384
2001 442
2002 493
2003 495
2004 621
2005 1041
2006 1241
2007 1562
2008 1715
2009 1311
2010 2437
2011 2201
2012 2534

A R Fae) et 3
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A2 AFAT AE

Ald =9 AP

TEAIFAA Tt A WA 1 A BA Ws AR et
e Aol ofyegt thE A Wso] g Hgk Wol Wkt ol A
S e dolads FErv. Be sl olulgh At diste] A&H
o7 A= 23Ps g}, Eun and shim(1989)& VAR RE o= m= & 97
= FAANFE 7He] BAE BN, EdARE vSFAAES e Y
gho] FAA ol JFgS v A7 T yhe] FAAHLS v F A A A
H 2= FEFo] A AT

Hamao, Masulis, and Ng(1990)+= S&P500, Nikkei, “FTSE100X|<4=ol tj stk
19851 ~1988'd ko] AZMAEE AHEsle] GARCH-MEZ o= 4 dvt. o1 2
e 7SI Ade FAREEE AR B T s ol dE = a4
o] EAjstaL, ZhAlde] BF 5 W FYEY 21F HAE A= 7
ol dads EA sttt LERR T

Ng(2000)2 670 ofAlok Al Aol digk =3 Ui FAAG O 259
HEA oldadE FA9. 1 A3 s 2 Ao X ofAlo} ASAIGL
2 dgy s ojldazdrt frelsiA EAlsite A3 7F YEyt.

arftd PRAFA, - SR (2001) = 19981 99 299 KF-EH 2000 10¥€ 23¥
7HA 8] A H o] & o] &3k T o) ol T i Al, Hl=e &2 A
T YagAg, 79 A s BB HAo|H A3 AAdES
AT, FAAYAE TGS THTAAAA TR A A BA T}
SASHA R FHo] djHor we Holi WE FoHF A @9
FAA Gl g 2HAJIAAATE SAeHA] F= A= e
Gilmore and McManus(2002)+= w= FAAFY} FHHAZ, g7k,
= FAAA g VAR Y& o]&ste] A5 Y. 152 A
ErE M= roll= A EZol| FEFHo] FootAl mA A &=

o

Daly(2003)= A& 7 1
23k 7] o] % o]lE Z7} o] Az elEA ol

_10_



Hsiao, Hsiao and Yamashita (2003)+= VAR X3 O 2 n|=r3} o}Ajo} U
Al AEAGRY] FxEE FA e, v FUFY] e dE, g
kol F7b akel d]le] " oy T FAA A= TS vAA
o= Ad3E Bl

BRAER, BRI (2003)3 199249 119 209 ~ 2002 79 129 <
HulolHE 7 1L 3413 LAFH RS o] 8ot T Astol Al
AdAGFet A F8 FAAG v=, =, 37, dEFAAE #

1l 5 =
e ATEAYT. esgRgel dad de Aske FXFANY
3 7}
o]

2 2

= A FA A ] 3 A = 3

st Wby ST AT gAFAA o] Zh2 el 594 A
ohal LhERRE

Chien-Chung Nieh & Hwey-Yun Yau(2004)¥= &==U%, &3, g 3
Aol olzakgo that G-VAR R o= 7} Al 7] Az dAE B4,

Agks AN A A e A YL Fus] Hel Mz gEnd
e gAY Aow, widE FHhwTe Tk Al $29 Fel

of A% JFe VA=A 2R ERL

gRim, HEEE MR (2004) & Pl= S FAAGY] AsdAd o
BEAch, EAAIE vEofA 20 R AW o] dmdE 9oy F3o
A mEmo e AR oldEFE YEIA &x FoE Bl

Hwahsin Cheng (2005)2 oFAjol-e g <F #|H°] 3t} 5 =734+ (GCEA) ©]
=3, BF, O FAA Y] A0 AR For AR njF:AA%
S F7hete] 430k, GARCH B3 3 ARIMASLE S 0]-8-3] 4= GCEAA] gl A
o] APYPARLS AT, GCEAS A Al vty AEAGZ ¥
A= EASHA] &3 Al AEE B3 (Non-linear) &2 Aol 7

P
2]
ok
3
Ao 2 e, Innovation Accountings EdfA] w] A ZS GCEAX
o
[e]

o L2 ot Mo

do] A Aat AHE e

SASA FAARE, AV o mE FolEY WY dolavte YERH.
=, T WER £33 A G r R v FFs won, FFoRN
g tivtel] HolayE ofr|staL, oA FTxtHF A el s
= Zloth.

David E. Allen, Ron Amram, Michael McAleer(2013)+= GARCH %3,

_11_
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oF wg7lelxdel

)

A3g o, FHA4e o

)

=
H

% 29

1

s

, #H#3}H(2005)

ey it

Z&i

A2d =W dPdT

HA] ek okt

S

zke] AL b AR §-9)

o

¢}

GJR-GARCHE:S

[e)

R

Aow Ve,

3H(2006)

o)
o

|

X

%]

o)

EGARCHE. & & o] &3l =t

o
f N

AF-9} BF

47

=

0
pl

) UhEtom | A7BA ol

E=N
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AR F=L FBAAE A e AoZ YERE

71E9 AFTES Rolrw, fFrlhii(2001), B %(2003) i (2004) 59
5ol FAsE FHTAAELE FAFAAGY FHDATE =4 @
qoid o=z 1 Algolgt= Aol &olsk 4= <dtl. 18]l Hwahsin

A==}
Cheng(2005) ¥} Anders C. Johansson & Christer Ljungwall(2008)¢] -7}

Ean

HoFEo] FFAFe] FRFAAGA B AL WAL ow ek
th. okgd WA, o1AH(2012)9 A FZFAA G| BFAYel
A FAHA MR BAYS AT LelFAT, WA (2000)E T3

sl
4
Aol WFRE AT D4 Be ARIAE fAGE Aolga o
i,

SHAINE 2 A= 7= Aot Ey] AA|7|Ee R BASE AR
ol g} AIZH7PHARQl HolgdE FAaty. $HH, Dekker et al. (2001)9}
Yang et al, (2003)8 FAANA 7t AABAS upolsle] Uwtsl ARG

o)
Fgged, ¥ ATE o

Y A o
o
R
ofN

E fo &

_13_



A3 A+A2AA

1) @9 iy

MEAA G oA @92 EAl= AAA R wg- 4% guE
Ao, 4, @S e AAEe FA tid W3 (response to
shock)ell o] AGAAE = ZEHoE & - AHdS 7K. dd=

AR(DAIAI Gy, 1) B 5ol t=0014 g el FZ(unit shock)o] {¢}=

Zhe A ckal hEbE, ofol ik {yjel 1 F Whe2 AIZke) t= 0,1,2-%
7 33l ket

2
1, a,a, ...

o
fr
N
2
™
Rnt

971 A el < 1o] bR {1y, 17t AGRIAIE 0] Ho] FA 9
14 (geometrically) & & Zrol Al ] AEEX|RE, o]} O
2 AAE S A rol=m Ay w29 ST7HeE B
FA] A G o) B ol A= ﬂ—roﬂ/‘i 7helxl F=A4 9 &3 A
(transient)$l d® ®Hkslo], @9l EFP A= 974 (permanent )

]_

(o
-
N
ol
Lo

i
L
Il
—_
o

ft X ol

)
~

e OB
O
O:

I T
o)
1:0" ﬂ‘ ) JIN

12
o
ol
L
o
!
ot
X
ot
)
rir
S,
fllo
batt
=)
=)
o

o

°
xo

k)

Buigv)
BEorlr oot
ool o
flo o
o
=)
ot
v
=)
&
x
o
ol W
_>1_1
2
g,

MROR Ay
e

o
n

2) Augmented Dickey-Fuller (ADF) 7%
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AR(1) 29 Y, =9Y,_ +¢ o F ¥olA Y, = wd ta4o] dojxint.

AY, =(=1)Y,  +e =7Y,  +¢ (1)

Dickey & Fuller(1979)= RWAIAIES] AlEd ol (1) R3] 3]+14]
2ol g cgke] A Axks wEd A (g FEREE =539
. 2 Axp, Ao tEES} & BYS zta 9Qo =R Dickey & Fuller
= 1%, 5%, % 10% frolsEdA HssAZe] dAwS Al F3

5 =
a3 gEE AL =P XErift), AIFEEA B ARFES Za

o]

AR

A(©2), 4@ AW Atz REY, “HZE, ARPEAE Egsta

A
AY] 5,1 + ol SR o N - (2)
AY)=6%7Y,_, FaAY, |+ FFapAY, - P+, (3)
AY, X 87Y,_, T Y I A, — P & (4)
(B € & WAFL)

21(2),(3), (Dl Y&t A=A 7P B3] AlaF g o,AY,
7F galA gtk 9 371 REe] 7)xdle] o] FolAE dgE HAFHS
Augmented Dickey-Fuller (ADF) FZo]g}ar 3k},

3) Phillips-Perron(PP) A=

4) Z2H2006), FEAZEAAL), =X F2p273-278 & UFEL- A0 #AH(2002), AAA)
AGEN () |, =AET FEALDP268-325
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Phillips(1987)% ADFZA AN AT o x}atol] et wu} ¢+3}s
A AL7sE 9l HAAHS ARSI T ADF AL A %l
2Fat(lagged differences)E5 3|2 XA PO ZH @ xete] Ald g
(serial correlation)S A A= WHA, Phillips AA> W54 S
ALg3te] Qatake] FAE sl A ¢tt. Phillips—Perron(1988)2 <
713 A 9 o] AR (heteroscedasticity)S 2 2% ADF AALS Ut
gttt PPAAS HAEAZS HIEXE(asymptotic distributio

ADF¢} st = PPl AAIZES ADFO] 1A sde ahs 2t

2. 4wrsl HAEAA3 A 2P ks 53t AR BY

(Generalized VAR and forecast error variance decomposition)

= dATE s
2w FAARLEe] Holg s 9otsl7] 9|5ke] Pesaran and Shin(1998)
o] Aqtst Untsl JFexk ARl (generalized forecast error
variance decomposition) W¥HS A&t} W2 A A(Sim, 1980;
Bessler and Yang,2003; Wang et al., 2005 &) =°| AAAALGIS] 54
AAB/AE Hotel= HAN Y T StHrt dS e xf ARl ko A3
kot

2 A9 R de s ol g ol & thZztst(orthogonalized) FAHE3] HH
o] TAHES FHESJIA-LRS 52 FAEE WHE H &3, £3
AF&-% & Cholesky wAHEE] -2

vhero] wep AFA97F A debA e wAde] = Hhd
Shin(1998)¢] Yutsl o= Ak WY &4
(robust) A¥}E A&},

w e HE AAAALE A" WEHE Yeta Aostd grlAF A7) 3
ARAFoz A" HWEHAVIAEZIVAR(Q)= A (D) Zo] Ao 4 2
=3

= AAA(EHUF, &3, v FAAE ke dejax

q
Y,=>,0Y,_,+BX,+e, t=1,.,T, (5)
i=1
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047]}\:' Yt:(Ylt’ YQt""a Ymt),l‘_—:—‘ Ll]A(EHd?‘%‘O/] (le)HJJE:IO]J—]_
U AR EEY (pxD®WEoOIY. ¢,(i=1,...k)% BE ZZ (mxm)d
il

(mxn)9 FAAG PPSo|y g% Elg]=0 0|3 Elee]=2

S-S mEYa 7pgsty. FEAE kA 7 slell A(5)2 A(6)%9}
Zro] F3k wE o] %3 1 (vector moving average) 0.&E T &= 4= t}.
D 3] ®)
=0

W gl S Fste] A3 Al () ERFE (mxm)olsBd AT

dw)S A3 2ol =g 5 Utk

U =W, +PE BT, i=1,2,., )

AN ¥, 7L, (mxmPeBE)olH <0 B:F v, =o00°]tk. t-1A3d o]&
A

7Fedt AE SelA v, 2 s7]ZE ol Foll Hgk oS e ak= A(8)9r o] &
AH ] o Fox9 TEAAAHALE (P} Zo] e 5 3l

gt,s = thgzﬂrsfh’ (8)
h=0
COU(gts) thmh (9)
h=0
AEAez idx A5l gy, o ddEE oS5 FAksdE e idx 7t
Aot Yl Pe )l j=1,2..molH o8 52 BaH, 74 pi
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ij,s ’ Za]: 152a"'am (10)

AZIA 0, = ifA WF 57| S xRt gk jHA WMol

ZtstEl o]wmw|o] o] Aslh= Lol

Ty Y 27] Ak e B8l VARIA W] il uhet 4

I Fds] vir= ARl vk, 53] Mg YdedE

24 A7 9= A5 wAY AAEE g5 Ad Aolnt. oy FAE
=837]  ¢3}e] Koop, Pesaran, and Potter(1996)9} Pesaran and

Shin(1998)+= ot Ql Wio= <dnkst o Fea FAkEs|E Al}tsivt.

Arks}t oSt BAMES = HASHA FE FTAS(e i1 i)

Abgstn AR ®R SAE Y sAxF ARBAE 1Y

=
ei,t?gi,t+1?"'?8i,t+s‘o’] AR Lol eS| TR .S 7T & ST},

(D
=
—~
O

E(8t+9 h zt+s h) ( Ee)zt+s—h’ h‘:07172""’8’ i:1’2"“’m
(11

ANA o, 5 29 iR FoZdLzolTh oo 249 GFeat ¢ = 4
(12)3} zFo] Wstd = Qlth

éz)s = E‘I’h@ws—h_Uﬁlzeigmﬂ—h) (12)
h=0

webA A2 24N d5ea TEAFELS A13)9F Zol AAE F 3l

Cov(e) = 3w, 50, — 0, (Y ¥, Se.e.50,) (13)
h

A(13)E A0Sk vwaske] A W] el EA (e e e )l
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g =" . 5,j=1,2,..m (14)

21(14)2 Pesaran and Shin(1998)ell 9Jste] Awtst o F ek A
(generalized forecast error variance decomposition)Z}il %

tl, o]+ VAROIA dE W sA1ek F-3sAl dad :
dwkst EAbels sk Sk o de] 45 Abolo) Aol Al=T}

NS
=)
il
=
i
<
v

shumz S, =1, it B QAR o Wz e ¢ =
i1
Yos = o] mastdtonal AA BARse] ol 10047 HEE 4

3. Aol el 573

Diebold and Yilmaz(2012)% o= Q0 x} AR 7] %x3le] dolax}t x4
(spillover index)E 4703} t}. Diebold and Yilmaz(2012)E W= A s
71Zb S ApZ At A A7 F A o AR BRI B W] A
o8 AHE= FiEs vral ol& A4 A7]EAH] & (own variance share)

SR
I} wx}FREAME] S (cross variance share)olgt F-Etr}. o714 &= LA

Fo] Holay(spillover)Z IHFH T, o] E 01 = 10] ooz A

ji=1

(15) ¥} o] Eikis) &) %Z ¢ B o]l oA ®FEE.
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I (15)

wzstel oete] 307 —101M M —m o Brh webd FHolww

j=1 =1

(total spillover index): (16)3 o] Hojst 4= gt}. FHolayd+= A

A A SoAtA F Bf WgEe T4 93] Ay vHFE& n| i,
Mo, E%s
ij=1 ij=1
§9="21 % 100= 21— %100 (16)
55 AP
= 1,8
st | AnksleE AR EEE A0 @ A=S o] &ole] W] Holad)
(directional .spillover)E A&t 5 QI &, 7k iFYE(Es HE
Ao oA 5Lz A F HE BEE 57F j59°] T2 0] AYstE HFS A
(17)3} 2ol yskr}. o|AS FYdolad(spillover from others)zfal g+

ct.
59 = Zew X 100 (17)

]#Z

SRR S7h il (R WEA)e] A0 T2 #7jEeld 9
A Bl mAE e A(18)sh 2ol v & gk, oAe fEA

@ (spillover to others)@tal 3hc}.

37 100 (18)

NMS

npxuko 7 == o] § H(net spillover effect)”} 21(19) ¢ o] vehd

_20_



F Q. wfol ke wA B b v GFst g FhvE we
]

S =8=5/ (19)

A2d 2425 R 7124

1. B4xs

Stt. 53] 2003\ CEPA(Mainland and Hong Kong Closer Economic
Partnership Arrangement)® 3 4-& A A<t wet T558ATY TF5§
Ao AAZE ZFetEder. agla 20109l F =gk kS ECFA(Economic
Cooperation Framework- Agreement)® 7= A|-A3ske] FoF(fife)7ke] A
Q1 Fzto] ¥ s AT

g HS 7Y BA= AH

2
A A BT A HAo PR FHAHEAIGE A A AREA] 7l A
]

Ak G@o] A F7HsH Hdeh. olol wheh vk @A) FFHFA
A ofd A, T TAGEA G HEAA A T2
3k ol BAE A geAel vt BAsuA drt. o F Auy

SHAEA, T ST T3 1 FE, Az A el 23] 2R AR

g ARG eI T4 S AA 2 #9 § AAY FudAE X3t Aol
6) ECFA(Economic Cooperation Framework Agreement):20101d 69 Z=3} thuto] = oA |23

BAGHANAZ, FEADE T2 (AR S TFEM ) 2 B8 a5 oA & B3

Al AEe Aestar, Au|aFant, A8, EASE, AN BT 57K X8sE 3

Aot TS )
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ot F7FA <= "lo]Ei= SINA FINANCE Alo]Eo|A F3Far, £
=0 F7FA =5 YAHOO FINANCE Apo] Eoll A -3} ).
A FIHAFFdE ARE AMESte] FAAFE] dola i
frofafol & S =7k b Alakek AAIZEe] ZfolE L @l
oF gtt}= Fo A AA FAA ] Akt FFE v A= v F
AN ofalob mEe] JAFollA HW calendar times 7|EOo® W=
-19) FrHFEEol-okAlor F7he FUtY) FUHE I
Aol gEba B Ao A nj= F2AA AL calendar timeS 7]E
l"f_r

(1-190) F7F5 el Eo] oblol 7be] Fo EApe Bt G

u:
_l
¢
fa,

o o

S|
ax

an, w AvodE ¥Ase o FAAme #9d0 Yer] wE
Hamao, Masulis and Ng(1990)¢} o] sk AFr oA gt F2 A4
FHAZ A7 go BE FAANEE G Az AnE AAs ] B4

=2 3

ST, a9 ER B AfeA T3, 2F, TS, Ug F4A
19 7455 20133 49 347R2] 9] dlolH oA AstA] &GS EF Al

Ak F 4,5009¢ AW FIIAFE ALESR YL T A o Ee AR
2 Aisle] o] &30 WM Aao oA gs Med TAE =E55))
& Garman and Klass(1980)¢F Alizabeth et-al. (2002)¢] WHEA =42

2 A gate] =29t
FAAG WEAARE A5 Hutst AATE ol ete] ofelet el
2009 A2DE ALat

o?, (variance) = 0.361[In (P™) — In (P™")]? (20)
O'/;t (standarddeviation) = 1004/ 365'(%% (21)
<OH Do = ol FAAE FIHAs FAE dEdlt, 2do s 4
B FEFAAGL 20089 ZF9 77 BAE Y] Aol 3, ulwky) v
DFEAA AT =%3 Ao e Hoew L}E}L]—Z]q}’ 20081 w&971E



gl Bxat @l Uehbs Aow QAdt. FRAY, tuAlg
WA FEE DA e AS Tdeld] fetomE Y 9
=
<™ 1> 47 =7be] FIHAE A
15 .
145 W s Rk
: [

14 —
135
13 L
125 VM«VMW - -:n:psoo
* .a L™ r\ﬁ-w‘ ",.»."'Jv\. o et = i
15 S “""-.*-M, BT 't ""’1 .-1'\,&"“ e

‘-v“r' I’JM\’ /]
1 r i

IRRTLN, | (N

105
101993 wor 195 g s Bk 10w 2ol o TR, o o', o Bt Yeon s

#* 1 Inshse= A3Fo] A4 ; Insp500=S&P5004]<; Inhsse= =3 A4 Intwii= 97 A 4=

2. 71284

470 FAANGY] FEARe] FE2E ¢ HelA AEE TV 2SAEE o

I Bk <F -1 ) FAAES dE FoE V2EAE AH/E HE
ok, <3 3-2>& ) FAAEY dE WEAd TIx .

3E<8-1> % E<B-2>3} o] 4 V| FAAEE T 2EAFS A¥EA £
T 4,500700aL FdES BF F(H) Fhol
(Kurtosis)7F A4f-3EQ] 3RY & @S

we(fat tail)E zte ARHAQ S8AIAIE Y 540 Yebal slok. At
3Z oAARE AASE Jarque-bera T AlFS EF 1% FolgwolA FE9
E7F At xehs FAF7HE 714kl

fr A
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<G 3-1> 4 K FAAEY] I ol E 7R S A%(1993.1.7~2013.4.3)
SHSE HSSE TWIT SP500
Bt 0.0002 0.0030 0.0002 0.0002
gk 0.2886 0.2020 0.0978 0.1024
A2k -0.1790 -0.1743 -0.1277 -0.1379
XA 0.0230 0.0182 0.0165 0.0128
9= 1.3693 0.1627 -0.2430 -0.3780
i) 24.139 14.6040 6.7018 12.5254
Jarque-Bera 85199.22 2526726 2613.740 1747893
RS 4500 4500 4500 4500

<E 3-2> 4 A FAXNEE 98 WEA 712 5A42(1993.1.7~2013.4.3)
SHSE HSSE TWII SP500

Bt 0.0002 0.0001 0.0001 0.0001

gk 0.0390 0.0112 0.0032 0.0042

A7k 00000 0.0000 0.0000 0.0000

EFEAL 0.0009 0.0003 0.0001 0.0002

9= 21.6093 16.8876 5.5986 9.0057

ZI 761.4001 4844642 58.4008 114.7742

Jarque-Bera 1.08E+08 43677858 598994 .5 2403355

RS 4500 4500 4500 4500
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oF4 (non-stationary) &l A|A|Golgfar g+
/\

1
25 B¢

o =2obE AAIE S EA4E W A5 S EAVE 28 E ¢ A, L

quz B A4S syl oA WA Age] i G HAS5S sk

A ALl e+ g A (stationary) S SA3fax} ek,

Bt = A3 A1 A A A S Augmented Dickey=Fuller (ADF) 7 5 3}

Phillips-Perron(PP)H S = ol &l 470 F2AAI ] AlAIE HolHeol| of
3 G 2e AEF3I. <F A1 <F 4-2>5 2EE SO 5T HEA
ST ASALE AN Aolnk. HFA el oA AL d s W
40 AAde weze] A @i gHel AR Ao ekd
o}

<E 4-1> W) FHAAF 95 FE 452 7(1993,1,7~2013,4,3)
=8

ADF. B A% PPE- A%

= = ~28.79% —68. 34
° (0-00) (0.00)

— ~30. 97 ~68. 76
° (0.00) (0.00)

- —08 . 58 —64. TTHwx
(0.00) (0.00)

=28 . 11s%x* =71, 115%%x*

o= (0.00) (0.00)

F: 1) ()= PvalueE Y.
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AIC SC AIC SC
lag 0%} -21.48 -21.48 -53.08 -53.08
lag 1=} -21.58 —-21.56% -54.03 —-54.01
lag 22} -21.60 -21.54 —-54.23 —-54.18
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lag 5%} -21.60 -21.48 —-54.37 -54.25
lag 62k -21.60 -21.45 —54.40% —54.26%
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