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A study on the Spillover Effects from US Spot and Futures
Markets to East Asian Stock Markets

Chang Hoon Lee

Department of Economics, The Graduate School,

Pukyong National University

Abstract

As development and liberalization of the capital markets around the
world carried out rapidly, each country has a correlation with each
other. In case of the East Asian stock markets, there are co-movements
in the US-centered. Therefore participants into the East Asian stock
markets sensitively react to the movement of US finance markets
because of the' difference of the trading time zone. On the assumption,
we examine the spillover effect from US Spot and Futures markets to
East Asian Stock "markets. To determine which US market is more
influential about East Asian markets, i'we divide into five groups based on
each East Asian stock market like Korea, Japan, Hong Kong, China, and
Taiwan, and examine spillover effects by using daily returns of Spot and
Future markets with each group.

For this paper, it has two characteristics. First, we use Generalized VAR
and forecast error variance decomposition given by Pesaran and
Shin(1998) to explore the total spillover effect from US markets to East
Asian markets and compare each spillover effect of US Spot and Futures
market in the total spillover effect through corresponding spillover index
given by Diebold and Yilmaz(2012). Followings Pesaran and Shin(1998),
dynamic analysis of VAR models given by Sims(1980) routinely carried
out using the orthogonalized impulse response, where the underlying

Collection @ pknu



shocks to VAR model are orthogonalized wusing the Cholesky
decomposition before impulse responses forecast error variance
decompositions are computed. However, it had a matter that this
approach was invariant to ordering of the variables in the VAR model.
So, we apply Generalized VAR and forecast error forecast error variance
decomposition that show consistent results regardless of ordering of the
variables. Second, the total and each spillover effect through Generalized
VAR and forecast error variance decomposition are just averages during
entire period (Jan. 2000 to Jun. 2014). To determine time-varying
spillover effects, we use the 250 days-rolling sample analysis to compare
movements of spillover effect in each group.

Through these analyses, we find four remarkable results. First, when we

examine the total spillover effect on each group; except for Chinese
stock market, US markets (Spot and Futures market). affect East Asian
stock markets in the total spillover effect during entire period. After
that, we compare spillover effect of US spot market and US Futures
market in each group. As a result, US Futures market is more
influential than US ' Spot market in Korea, Hong Kong, and Taiwan.
Third, by using the 250 days-rolling sample analysis in each group, we
compare spillover effect from US markets to each East Asian stock
markets and each East Asian stock market on the chart. Then, we
analysis short-term movement and find that total spillover effects from
US markets are in inverse proportion to East Asian stock markets in
Korea, Japan, and Taiwan. Lastly, we devide each spillover effect from
US markets to East Asian markets in two like US Spot market and
futures market and compare that on the chart. As a result, we find that
influence of US Futures market has increased sharply in all groups after
European debt crisis has occurred since 2011, then the disparity of
influences between US Spot and Futures market was enlarged.
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of tigt A7/ d2 AlZtoll &SR] ton, BAA A9 JFo
AT 2y 2R AAE Ats
=29 EAS 7HAAL AR ¢+ v (nonstationary) A7 Ao]
o|-&3st7] oMz AFEES &t FEAAIEE o= ¥
A=Lo v (A AAEe RFENALS Esto] AR A AMA (difference-stationary
DS)S =elst= WHolth. & B35S $oto] ARgE= ¥ Augmented
Dickey-Fuller (ADF) 7Z4Z-3} Phillips-Perron(PP)7A%0| 9)t}.

mo rlo
N
W,
)

A &34 S 54

0

m[o r

(1) Augmented Dickey-Fuller (ADF) 4%

o] AlgelolM, yoll thet tgre] Alatolahs HAMS whEsh Aut t3ro] &

Ew2S EESIT od tfxe AFAd 22 ohE 22 7KL e

_‘IO_
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2, Dickey-fuller+= 1%, 5%, 10% f-24&FolM AS5SAZFY A ws AAlst

of #oitt JEERO A|AEL ta|mE(drift), A]7F FA|(time trend) £= ARY

=2 7R Q17] g0, @2 B350l Y, 7F &438F RWipgolet 7Hgstal Ql
A

%S
L Aolgk gPgElojol & ol gtk A(3-2), A(3-3), Al(3-4) 27 ARRE,
c

PlmE, J8)T AIZEAIE JXT Qe REe U slc
AY, =vY, 1 +toAY, + - +a,AY,_ ,+teg Al (3-2)
AY, =6+~Y, 1+ AY, _+ - +a,AY,_, +e Al (3-3)
AY, =6+ pt+~Y, 1+ AY, + - +a,AY,  +e Al (3-4)
¢ Zol= A2 (difference term)9] AJRb L9l X AY, 7F 29A A
A(3-2)2 ARY2 s, A(3 3)% 2(3-2)0l ERE &2 F7Iet Jloj1
A(3-4)2 A(3-3)o ARIFAE ’<7}3 slojct. o Al 7hA] 2o 7] x5}0] o]

(2) Phillips-Perron (PP) 4%

ADFAS2 Q&AM =dAolil, TU3t +x(independently and identically
distributed : 1. i. d}% ZhEehe 212 7Pgsta gt ol b e Az Ay
st MoFxel 7Y 4 9lch. Phillips & Perron(1988)e Qxbao] Ab7] A
(autocorrelation)yt o] A (heteroscedasticity)< 7,!% Hez ADF7E.4—
gretsioitt. &, ADFA S| vlsi e HAE 4 A
Phillips-Perron(PP)d 5ollAl AMEHE 2F52 ADF@%OM A& “ﬂ} =<
sttt PPAZO] AZEA IO AL EE(asymptotic distribution)= ADF?} =

stoz, PPHES IAIMS ADFS A &dstet

2. Aws} WEAP|SlH 2P Aust o 5oAt B B

(Generalized VAR and forecast error variance decomposition)

_‘l‘l_
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B odTe 03 @A Hakat Sotilol @Al A Atolo] wAIsH:
o] ofsto] bAe] WEo] gl 02 MEAFS ol&sto] n]Zat Eotaof A
g HdolgatE 2A5H7] 91519 Pesaran and shin(1998)0] 11Qtst Uyts} of
= QX BAFESH(generalized forecast error variance decomposition)®¥-&

& AEY] SAAUIAE oetstr] gt 24 U F st o F

oo AMsid 1(Sims, 1980 ; Bessler and Yang,2003 ; Wang
et. al.,2005 S)7t Al 4t duvbd oz VAREHOA tfztst (orthogonalized)
wARESl WH2 ARESHL Ql=dl, o] WHel 4 49 &A(ordering)ol] what
ASAITT JEs] GebXl ARl Qi ojd & A+le diztet FAbEsH Uy
of TAIES F=otLAL Hao eAjof FstAl ZFdskrobust) AaHE Al&-5h=
gutst o Z AL AR WH-Z A&ttt

R mije] FAAAER THY ety Fojstd pAat Avlsl A 7
HE HEIAb]8] 294 VAR(p)s Al(3-5)9k2o] ol ek,

p
=M \®R,_,+UD,+¢5, t=1,2, -, T Al (3-5)
i=1
A71M R, = (Ry;, Ryys -5 R, ) = WHHSES (mx1)¥E o]0, D= 34
AL SR FdH  (nx1)HEO]E} z(z 1,2, --,p)®t o= 22 (mxm)zt
(mxn)ol QA BPolH, ¢ Blgl =001 Elge'|=32 ¢ HEHWARZ I}

AL mrEcty 7St kR M (covariance stationary) 7HY sfo] VARQS] 2
StXI4 ®HlE o] 5 (infinite vector moving average) ®Ej= A1(3-6)1F 7ol

R 2 9lct,

ZAet,fl— ZBDH, t=1,2, -, T Al (3-6)

i=o0 =0

(mxm) 71]4\—8104% Az% Ai:¢1Ai*1+¢2Ai*2+”'+¢kAi*k94 H _|q1 ]%
sto] 213 2 itk o714 Ag=I,(mxmIFFH)oln] i <0 A HL 4,00

_‘|2_
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woltk. t-1210] ol§ 7Fsdt Aw stold R 712
X(3-7)it 2ol BALU, o SR FRAYDL A(3-8)i Zo] e}

rf
-IOI'
s}
O
o

ft,s = ZAhet-‘rsfh Al (3-7)
h=0
Cov(g, )= DA, ZA, Al (3-8)
=0
MEAOCZ W] ®Hpo WA= JFQA FEARIES iHA giaddAE

CholeskyQlAto] 1L, e,+= WA ¥4T 1o]1l
oFolA R, 2F HAH HA|F4HS o] &sto] BESIAIA Al(3-9)9F &2 tizaetd
ol5oAt BARNE 2T 5 rk

2N

IS
o} 28} ozt Batsshol olstel A WK AAe] &
Moz JFe A, 5 WA ARS A WA XS

=
e =
gt Lol x] Agofgh éw AL Fof Al A *1”2 z}% = AR 52}
_‘l

o] 9Qltt. 0]01] Bernanke(1986) Slms(1986), Blanchard

Qs A3 oA LARAS AT WSk AR 2]
£ ( 5

o =
Eitr Eiir1r T Eits ) AMROEIL, HAIROR

_13_
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}6}%3_‘%71]% 61%‘%]:‘]7 Eitr Cit+ 1 "'78¢,t+59‘] %]EOH/\‘] }4(3_10)% ?‘EE'].— _/I\‘

E(8t+rh5i,t+rh) :(Uglzei)gi,t-&-s*h’ h=0,1, s, i=1,2, ---m }4 (3‘10)

oM o T WA FohzELolch olo] A39) o Feat ¢ & Al
i} o] Wt g 4 gk,

ot

3-11)

6= B Ao im0 Dei) A (3-11)
Tetd M2 e £AR o590k FRAeRL A)(3-12)7} 2}
Cov(&"),) :hZi]OAhZAh/—JZ-i1(h§i]0AhZeie/ZAh/) Al (3-12)
Al(3-12)& A(3-8)xk vlastel MM W] Ol FA (e e, 11, e iey)
of ™gh s7I3t AE5QAL ko] oy ( ZA See LA UHS BAE FHA T

QI = , 4,5 =1,2, ---;m 14 (3_13)

Al(3-13) Uutst o 5 QA HAFESH(generalized forecast error variance

decomposition)o]d, t)zts} BAMES|Q} Ee] £AE Ajo]o] ZEALo] (0]

©

2t Z% , # 1o] "},

j=1

_14_
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3. Xlo]lgi}(spillover) X

¥ dlE Diebold and Yilmaz(2012)7t o|& QA BAMRESHES 7] x5k 1obeh
Molgit Al (spillover index)E A-83tT} Diebold and Yilmaze= s7]|{F o] &2
AREAMA AF7]1 5 A00 sl &= F
oletstil, B WO FAO s HYEe FF wAEAMH|S(cross variance

share)ol2fal ottt of7]A  wWARZAM|go]  Aolawtz  herEo o

S X}7]EAHH]-&(own variance share)

e

m m

Y160, # 10192, A(3-14)3 o] BARS FAS D61 2 hrold EF3)

i=1 i=1

fju
>

)
iu)

| Y

™
o
X

v}
1>

(3-14)

aglol ojstel 3 o1, <19k 3 64.=mo] At waby Edo| &nHtotal

rlr
1>
?
e
&)

spillover : spPT)

Uerd4 glom, MR o50xfRA F e wa
so] 570 o ot

-
29 = H5S 9l

S

X100 Al (3-15)

1H(spillover from others : Sp/<i¢rs )o]

_15_
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Splothers = 37 9 9. <100 Al (3-16)

OPE7ER 2 Al 19 959 40 oE AA je9 d5eAt 24 Oﬂ oAl =
dF= AGB-17)= HERE =3 %
others : SP,"*!")o|c},

t.others __
sp Z 69,

X
—_
(@]
o
>

1 (3-17)

A 22 247w R 7I=F
1. 2AAt&

B dpe AdAiRitie) Afo|E olgdt ARoH thFt Tt BASH] st
of Ol= AZAI(S&P5007]4) B AEAIRH(E-mini S&P500 A|4415)k 5O
o]» KA]/\]K]-(S]—T_',_I- O% O]—Q—o}Oﬂq 50]»/\10} 7<}\] ]K]—o =

oga &
Moz ojZo AR U NEAT) @vﬂ IF02 o] B30, 2000
H 19 xEH 20149 6

A 0]l=Z 4l 2,037} A0l = 9O /\}_g_g}
Xtz 282 A

T aaEs
Ng(1990)of 2]t BFAlx}
Adof| siFst= o=

£ o}oll
ofl
o
:H"
L2
I‘El
\16

e
g

N
)
Pa)
1
ne
g
R

N
X
_|
J
ﬂﬂl
N

a2 BAsH7] 93] Hamao, Masulis and

AU At Qo 2 4

I
offl i—é
r>~l
@)

ne
ol
oL
=
ot
rel
U o
>,
ota)
2

-

ol
W
>
o2
=)
>
a
>
oz
1°
ne
g
>
Do)
f
I
O
i)
_l
_E
S
£
>
5
N
n-[o
o
i
1°
fin)
S
o
=
S
>

S olgolgic). 2 Amo] £91E3 A A8l Slslel, 0lF Sopol
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A

pr

2. 7]

2 o] olfE mEAtRo] Hme UU|gsto] 2 18Ue J|ZEAFS

Msteitt, <& 3-1>2 029 E-mini S&P500 X|&ME, S&P500X|Z, 12]1

2o KOSPIAIA2 245l 1819 9¥ solg 7|25A Aots Uehact
(@]

WA 15 IR7E 25 Vo 228 24§ 7I28AF 2ote F2o HERUH

L e o[

<E 3-1>I Zol Al AU U 2o JAEAFES AHEH 20004 195
Bl 201449 6979 HA| BRI F 22 2
of £1 3457Rolct. Al AV BE HEW F7b ke
FANFO] A4S B F7 ko]
A A E P e Addn b WS HAYS A AL UREAS
e FTFIMRIL0lch A=l A Al A 2(-)9 @e Moz 9=
o2 7]gojAl 2ol Ao A Al A B 30149 3 Aoz Y

pug wex gt

[

S
i)
(il
4n
>
o3l
=2
=
=<|>L_l‘
Ho
19
uju

N
)
o)
=]
0,
=

oL
ko &
A0

[

<E 3-1> 1§19 AWRYE I EEAF

E-mini S&P500 S&P500 KOSPI
Hay Jo] ln(c*lﬁt)*ln(c*lﬁtfl) ln(O%‘ﬂ',t*l)_ln(c%‘ﬂnt*Z) ln(c%‘ﬂnt)iln(c%‘ﬂntfl)
H+t 8.26E-05 8.63E-05 0.000184
B3k 0.000655 0.000612 0.000887
2| ik 0.115323 0.109572 0.112844
R ALk -0.105471 -0.094695 -0.161154
BZEHK} 0.013193 0.013348 0.017047
R = -0.201589 -0.175062 -0.692291
e 11.30354 10.70045 9.635886
B2 3457 3457 3457
- 17 -
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A 1R G A5 VARRY ARt 2H
L 992 245 2

AAEAI RS o] &3t 24 = 4

Aol ZFAYL He, AesAd SHZAZ ALt AA=Z= F WAoo
oFfH AT gFol EokL I =
(spurious regression)®4fol FfEth. QM TIEAQL AlA
(Random Walk)Qlt] i€ 3= TS 71K Jlon, &ele] EXAl: oA
Al X3t FA0] Oigt &3F AlZko] #Ag0]l §5hs] A &HE Qu|stt. whebA
AAES A= S EXlRFE 45

w7go] Hastt.

2 Apdat a9z EAgRs HAst Uold 245S glstel ADFUS
(Augmented Dickey-Fuller Test)?t PPZAZ(Phillips-Perron Test)S A|385%
Of. < 4-1>2 dolgyt 2o AFEE= U= E-mini S&P500 A|4&AdE U
S&P500A] 9t st=9] KOSPIX| 4, ¥&9] NIKKEIX]Z, &F°] HANGSENGA]Z,
%%94 SHANGHAIX| %, 1217 tjgre] 7}x| o] Aaws o
A
ES

1_
8% onl’“”oﬂ# P =i S ﬂ%ﬁ#%
1. °

1% felgt 20 Woj %

_18_
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<R 4-1> 0= FEAFY AEAR, 221 SopAJol FAIAIAL
AW ol 50 T HH5 A1 (2000 14~20149 64)
LEHL RFEH S
ADF SA= | PP EA%F | ADF EA PP A
o] = 0.461996 0.415774 -48.00591***x | -66.00482 % *x*
ey N EaV S (0.8143) (0.8029) (0.0001) (0.0001)
0.481470 0.441693 -4'7.80328x*x | -67.07293**x*
o= F7HX] 4
(0.8190) (0.8094) (0.0001) (0.0001)
_ 0.595539 0.629871 -59.06047*** | -59.13355*xx*
St= ZI7FA| 4
(0.8450) (0.8523) (0.0001) (0.0001)
ol mIpR| A -0.225076 -0.234024 -62.30702%*x | —62.42157 %%
(0.6054) (0.6021) (0.0001) (0.0001)
23 mopx|a 0.305284 0.310600 -61.16913%** | -61.17379*xx
(0.7740) (0.7754) (0.0001) (0.0001)
~ 0.463845 0.449873 -60.51237*** | -60.53036**x*
= Z7HR] 5
(0.8148) (0.8114) (0.0001) (0.0001)
ot ZopR|A -0.036523 -0.022143 | -57.13558%**x | -57.07987**x*
(0.6706) (0.6754) (0.0001) (0.0001)

()% P-Value4.
= 10% 2E0A §AMCR [oF
#x= 5% TOA FAFOCR Qo5

wees 1% pEA BARCR goj3ts 9]

_19_
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2. VAREYO| AR} 27

2 op- VARRHO AAebr] oo MAMAAE Ael7]l el Akaike
Information Criterion(AIC)7|&1} Schwartz Information Criterion(SC)7|&<&
Hasttt. VARR 2 ZhRpgho] #iAZAFS w7 (white noise porcess)8)o] Eil, H
257t ol F20] IS HA WA 34 (over-parameterization)9)o]
olLpA] T ARfo] AAZ AAstolopsith. 18} UWiMom VAREHS A}
2% 0 Aj42 Qo2 Austd 2RAW} 9B 4 drf. 1o A J|E
(criterion)& &3 A4S Astoforettty. AIC7|Ex SC71&Y 4% Ataof digh
A

US = P e 7he AXRARIR sho] VARR O] ALsict

ne

<E 4-2>= I519 A AR (B]=9 E-mini S&P500 A|&AE @ S&PBOOK]
4, 320 KOSPIRI)e]l I Folgof thgh AIC71E® SC71Ee) 574 ZHitol
ok Al ARGS9 298 VARRZFFS St A4 AlRe= AIC7|EC2E lag
7x}, SC71&20 2% lag 5RPF AAA|ALR UERGCH <E 4-3>HE] <E 4-6>2 1
+ [ 5E 2 V7R 9 AlC7]& R SC7|& A2 %E UL o 251
NI i \ N 7 ST it
o2 lag 84, SC7IFCR: lag 64} AAAAtZ UERon], 1gVeH 2
Vol AL, Al A dE 40ls VAREZFAS 918 AAMAlRt: AIC%QE
L lag 7}, SC71&20 2% lag bAZ} AAAIAR UG 2 Ao AJAHE Ao
e M) st VARRGS 24517 st ARAlate ARstgion], 4

%
Aol thet VARRY A& Al SC7I&2 AGAIALE AHESH |2 St

& B

8) t=00] obd ThZ AJRFOIA Fgwto] 00]iL, #4to]l A3, Aot 091 AIAIE o
3

9) o]-& 7heet A= WEA|O| vls) FAsHord Al4(parameter)’t W ot AbR=7t

_20_

Collection @ pknu



<H 4-2> IF19 AIC7|& ¥

B

g2

A&} AlC SC

lag OX} -19.11891 -19.11356
lag 1%} -19.45428 -19.43289
lag 27t -19.58898 -19.55156
lag 3%t -19.64187 -19.58841
lag 4%t -19.65727 -19.58777
lag 5%t -19.68288 -19.59735
lag 6%t -19.69599 -19.59442
lag 7%t -19.69994 * -19.58233
lag 8At ~19.69967 -19.56603

< 4-3> 1219 AIC/E ¥ SC7|E 284u}
A&} AlC SC
lag OX} -18.98238 -18.97699
lag 1%} ~19.35404 -19.33247
lag 24t -19.46914 -19.43139
lag 3%t -19.52078 -19.46685
lag 4%t ~19.54054 -19.47043
lag 5%t -19.56868 -19.48239
lag 6%t -19.59522 -19.49275
lag 7At ~19.60064 -19.48199
lag 8% -19.60098 -19.46616
_oq -

Collection @ pknu




<E 4-4> JEM9| AIC7|E ¥

B

g2

XA AIC sC

lag O} ~19.21465 ~19.20932
lag 1x} ~19.59543 ~19.57410
lag 2%} ~19.71403 ~19.67671
lag 3%} -19.78314 ~19.72982
lag 4%} -19.79711 ~19.72780
lag 5} -19.82548 ~19.74017
lag 6%} -19.84184 ~19.74054
lag 7} ~19.85204 ~19.73474
lag 8%} -19.85212 * -19.71883

<& 4-5 12IVel AIC7E 2 SC71& 2843}
XA AlC sC
lag OX} -19:49365 ~19.48842
lag 1%} ~19.74729 ~19.72634
lag 2%} -19.85154 ~19.81487
lag 3%} -19.90885 -19.85647
lag 4%} ~19.91360 -19.84551
lag 5} -19.94618 ~19.86237
lag 6%} -19.95666 -19.85714
lag 7} -19.97035 = -19.85511
lag 8A} -19.96851 -19.83756
_ oo -
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<E 4-6> TEVY AICYIE % SCUIE SR AN

A&} AIC SC

lag OX} -19.17374 -19.16836
lag 1&} -19.48614 ~19.46465
lag 2%} ~19.58937 -19.55176
lag 3%} -19.64371 -19.58998
lag 4x} -19.67363 -19.60378
lag 5%} -19.70164 ~19.61567
lag 6X} ~19.71566 -19.61357
lag 7xt ~19.72509 * -19.60688
lag 8} -19.72451 ~19.59019

A 2 A solgo] Molas BxAD}

= At U= A & ASAIC] FofAlot £AAA O Fe TS Lo

u7] gstel ZAze) ZNANET FotAlRe] dEAIRE ECIZ of) 1go=

-

L= § Pesaran and Shino] 1Qtsh Adtst2AEs] A&s5to] & Xolguts 4
2 Blustth. AAl 22 20009 1958 20143 647140y, 7zt 15E &
o 2P §AU Ato] RO BE o] AtolE weITh 1gW F Mol @i}
o] FMZHE U= AF(E-mini S&P500 X|+AE, S&PS00A]4)C 2 HE Hhe=
Qqare Umo| @Al P A Uedon, £7, Ou, @3, 5% ko=
olojtt. 53] £=9 FFATZ o =7HE0l vlsh ole H2 dFBR)S T
02K SUNY AFAL L & Atk

_23_
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1. 3F 19 § Aolant £4ZFn

J212 0]=29 E-mini S&P500 ] 2 S&P500A]2, 121 =29
KOSPIX|22 JAElojglon, 2000 1Y 4UXE] 20149 69 30U7tx|o] U4
Atm & §%he 22 At 3457719 4 £ES AMESITH <E 4-T>2
JF19 27hE 48 £9E F dolayr 2AZAo|ty. 5O P2 ZF ATt o
Aaz2RE 9= JaH(%)E HErd Zolil, I o AlgoA &
%) HEFATE. shel X7 of e A|S2HE] e g o x40
2 100%0]H, Th& A|p2HE 92 PO FZ AA FAE
ol Al Al gtel & Hojgutolrt.
gqow 0]=9°] E-mini S&P500 A|4AMEo0] Th2 X452 8
SFS 53.5%0]| 1, 0]29] S&P500A]4:7} THE X452 HE wb- of3F
%old| 8l sF=229] KOSPIX|27} th2 R|ASaHE] b odake 94 4% 2
UERET 22]n 2 A0 Aol e F7Fe FAA &
zHog

Hlu 245t Z10]7]0 0]=9] AN R Aol @%94

4>
-
o
W

ol [

=

ol rlr

,.
o o

ol
==

‘E-{No

op
2
i)
fol
:‘_l‘
rlo M
e

Ze Qe 77 Bajste] BAsta, Adjdoz ¥wste] 292 A
7 Ayt E-mini S&P500 A|&A Sk S&P500A] 471 KOSPIX|40f =

7¥7t 12.8%9} 11.6%0]2. 2, E-mini S&P500 x]4:A120] KOSPIX| 20
gFo] S&PH00X]7F KOSPIA|40f = FJIHO 1.2% O =& Zlo=2 e

rir

O
K
N

e

$Corr o% x8 9k of

<® 4-7> 3519 F Aojayt 242x

—— = AA
T e P00 | KOSPI HE AR
S&P500 = g
E-mini S&P500 46.5 443 9.2 53.5
S&P500 446 46.8 8.6 53.2
KOSPI 12.8 11.6 75.6 24 4
% Al R
= ]°iﬂ7ﬂ 57.4 55.9 17.8 43.7
R g
- 24 -
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2. 109 § Aolad F4ZF2

g0 oj=9 E-mini S&P500 A4, S&P500A]4 T2j1 YEO|
NIKKEI2257] 52 4 5ojglon, 20009 19 49¥H 20149 6% 3097HK]9]
dEftE T FEche 2= ARt 34279 dE f9ES ARSSIRH <®

1=z o
= =2
4-8>2 2% 110 27h8 QY 20|15 Fdolant BN Zutolct. Bo| P 7}

47t e AAREE Ye A3K%)S UER Zlolm, de 7t K47

}
oAA F= IZ(%)= UrE}L‘ﬂE} stuol A7t E} Klfi%ﬂ—'ﬂ T I

SaEle] Gez e ol P A1A70] & Folamolc)

&= Folgat B4 Antoa 0]=29] E-mini S&P500 K]*HgOl oOE Ales
1 =5

He w gk 55.1.%01, U]29 S&PE00AIZTE THE RS RNE W o
g2 55.0%Q10] sl QEo| NIKKEIZ25%]57} e )4 iﬂa e olgre
33.1%2 Woith Zejt Eotxob-d el thgt SHolaats 18He ulady
S mw o] NIKKEI225K]27} 71&F =o oJske wr 7oa eyt J2jn
£ A7e 0]2o] Aol o 27t FAXAY At AFS FHOR Wi B
Mt Zlol7lo] 0]Re] HBAAL @ MEAAC] o] HEBAY] R FFL
717} gelste] Balstn, AljMoR ulwstel 992 Aact 1 Au, E-mini
S&P500 A|pA 21 S&PH00A] 47 NIKKEI225A| 80 &= FFFLS 7H7F 16.5%2F

16.6%0]8.2, S&P500A147F NIKKEI225A]0f £+ FZo] E-mini S&P500

(e
44120] NIKKEIZ25%] 30 5= J3purt 0.1% of =& Aoz 7180 shgats

ojojstA Lo} chE Aabe epict,
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BEEHA} 0.013378 0.013346 0.015983
Rz -0.021924 -0.20907 -0.4575
A 12.39597 10.25404 9.220541
HrES 3421 3421 3421
<BE R 2> IFM9 d¥E4,ds 7|24
E-mini S&P500 S&P500 HANGSENG
Hae Ao ln(CAUht)_ln(c*hht—l) In{Ce ., )=I(Cso  5) | In(Cspy ) —In(Cspp )
Ehiy 8.23E-05 8.60E-05 8.83E-05
ARy 0.000596 0.000591 0.000313
o3k 0.115323 0.109572 0.134068
B4y -0.10547 -0.0947 -0.14695
BEFZHA} 0.013221 0.01328 0.016025
Rz -0.22205 -0.17525 -0.24261
S 11.66814 10.61063 12.29954
BEL 3468 3468 3468
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<HE® 3> IAFNVY dELAE 7|RSAT

E-mini S&P500 S&P500 SHANGHAI
Hay Ao In(Cy ., ) =In(Cypy o) | I(Cepp ) =In(Cqpy ) | In(Cey ) =In(Csyp )
Ehiy 8.06E-05 8.42E-05 1.06E-04
ERAEay 0.00063 0.000591 0
E3]u Ay 0.115323 0.109572 0.094008
R ALk -0.10547 -0.0947 -0.12764
BEZFHAL 0.012967 0.013142 0.015867
R = -0.17274 -0.14072 -0.20494
A 1147633 10.72768 8.477366
BrEL 3542 3542 3542
<BE 4> IFVe dEHAdE 7|2 EAT
E-mini S&P500 S&P500 TWSE
%4\‘ 7%]94 ln(CAULt)71H(CA]7H~1) ln(c%ﬂ-,tfl)_ln(c%7]—7t72) ln(c%7]-7t)7ln(c%7]-7tf1)
Ehiy 8.31E-05 8.68E-05 2.04E-05
ERAEy 0.000653 0.000621 0.000452
E3]u Ay 0.115323 0.109572 0.065246
R ALk -0.10547 -0.0947 -0.12604
BEZFHA} 0.013069 0.013302 0.015186
= -0.15677 -0.05519 -0.38088
A 11.20834 10.35234 7.058776
Ha2> 3436 3436 3436
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