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An Empirical Study on the Correlation between International Crude Oil Market,
Metal Market, and Stock Market in Major Asian Countries Before and After
COVID-19 Pandemic

YU YONGHAO

Department of Business Administration, The Graduate School

Pukyong National University

Abstract

In the financial market, the types of financial products that investors include
when forming a portfolio are increasing compared to the past due to
diversification of the global financial market, integration, and the development
of IT industry. Uncertainty in the international financial market is also
increasing as international oil and precious metal prices have risen and fallen
repeatedly since the COVID-19 incident and the Ukrainian War. This study
analyzed the correlation by focusing on the international crude oil market, the
international metal market, and the stock market of major Asian countries.
VAR model, Granger causality analysis, and variance decomposition were used
as analysis methods. The results of the study are summarized below.

First, the WTI crude oil market had a negative (=) effect on the XAG
market in the -2 time difference before COVID-19, while it had a positive (+)
effect on itself and the XAG market in the -1 time difference after
COVID-19. Second, the XAG market had a negative (-) effect on the Chinese
SSEC stock market in the -2 time difference before COVID-19. In addition, it
was found that it had a negative (=) result on the XAU market in the -1 time
difference after COVID-19. Third, the Korean KOSPI stock market had a
positive (+) significant effect on the Nikkei 225 stock market in Japan at the
time of -2 before COVID-19, while it had little effect on other markets after



COVID-19. Fourth, the Chinese SSEC stock market had a positive (+)
significant effect on the Japanese Nikkei 225 stock market at -1 time
difference before COVID-19, while the negative (=) effect on the WTI crude
oill market, the XAG market, and XAU market at -1 time difference after
COVID-19. Fifth, the Nikkei 225 stock market in Japan was found to have a
negative (-) effect on the Korean KOSPI stock market and itself in the -1
time difference before COVID-19, while having a positive (+) effect on the
WTI crude oil market in the -1 time difference after COVID-19.

Keywords : COVID-19, Crude oil market, Metal market, Stock market,

VAR model, Variance decomposition
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FEANGE 7 2 o) 95 ABAAL o] §IHAL, ofAlol FAT F

Jp

A2 g A2 A F(KOSPD, 9# Y7ol A 5=(Nikkei 225), S 4
slo] FAIHSSEO)E o833t} AR 2] E3]= www.investing.com©l A
7t o BA7I7F 2018 1€1¥€H-H 202247 69 264712l =¥ A}

25 ol&dt. & A= w8 AAE delHel disl 12 2O AREs

R =1In(S/S,_,)*100 (21 1)

R t7]9] WTL, XAU, XAG, KOSPI, SSEC ¥ Nikkei 225 A]7e] A¢42l&
S t719] WTI, XAU, XAG, KOSPIL, SSEC ¥ Nikkei 225 A% =]

St t-1719] WTL, XAU, XAG, KOSPL, SSEC % Nikkei 225 A7 =]

<E D, <E 2> F4WE 7IE St dRAd AEAEWTD, 5 2
st AE7HA(XAU), & 283 JdE7FEXAG), = (KOSPD, S5 (SSEC),
AE(Nikkel 225)9] F2AG A F&ol g 7|2EAES AAlsta 9l

A BA7)7E B9 AHSE FRAR 5 B 206x5-103070,
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1. ZELH9 Ol E=2XES J|Z8AHY

KOSPI  Nikkei 225 ~ SSEC WTI XAG XAU
Mean -0.156 0.009 -0.142 -0.115 -0.003 0.099
Median 0.001 0.262 0.111 0.482 0.011 0.080
Maximum 4.159 4.878 6.548 8.956 5.845 3.640
Minimum -8.050 -8.478 -10.088  -11.605 -6.809 -2.870
Sta.Dev. 2.040 2.335 2.683 4122 2.136 1.294
Skewness  -0.996 -0.857 -0.668 -0.411 -0.164 0.249
Kurtosis 5.181 4.493 4.406 3.362 3.649 3.199

Jarque-Bera  36.012 21.305 15.508 45.648 62.953 59.273

Probability - 0.000 0.000 0.000 0.000 0.000 0.000

Note : &ACHAF 72+ 201801, ~ 2020.01.

2 ZELH9 ol EE2XES J|I=ZSAHZ

KOSPI  Nikkei 225 ~ SSEC WTI XAG XAU
Mean -0.373 0.051 -0.027 0.215 0.055 0.102
Median 0.132 0.224 0.107 0.672 0.177 0.165

Maximum 9.257 15.817 7.056 21.575 16.028 10.100

Minimum  -14.126 -17.428 -10.088  -34.686 -17.750 -9.900

Sta.Dev. 2.799 3.063 2.469 6.754 4.085 2.065
Skewness -0.869 -0.455 -0.451 -0.603 -0.387 -0.085
Kurtosis 7.934 10.438 4.160 8.842 7.509 7.619

Jarque-Bera  257.741 528.81 20.324 335.115 197.134 201.179

Probability 0.000 0.000 0.000 0.000 0.000 0.000

Notes : =ACHA 7|2+ 202001, ~ 2022.06.
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A2d VAREH

Sims(1980)ell <3l 7 WE 2}7]3] 7] (Vector Autoregression: VAR)
RS AudAs myge] dijtem AAA WEzte] FuF #AE 4
st debA o g AR HE EYPo|ti(SAAT, 79T, 2011). & dAgelA=
HE 27|37 (VAR EH S o]g3te] IR 750l ofAlolg=aa F2Ag3
AFAEA A B S5 3 7HA2- 8] dakael digk 45 At

1% 3414 7+ AEAAYE EAZE AR Granger ATTA BA L 2

KOSPL =a,+ Y ¢,,KOSPL,_;+ Y B;SSEC,_;+ Y_7,;N225,_; (2] 2)

=1 i=1 i=1

- ZﬁliWT[t—i+ lez’XAGt—i+ Zrlz’XA[]t*i+ﬂlt

i=1 = 1l = i

SSEC, = a, + Y €, KOSPL_;+ Y Bo:SSEC,_;+ Y ,7,,N225,_; (2] 3)
i=1 =1

i=1

+ Y 0, WTL i+ Y 2, XAG, ;+ Y 1), XAU, ;+ 1y,

=1 =1 =1

=1

N225, = ay+ Y €, KOSPL_,+ Y Bs;,SSEC,_;+ Y 74:N225,_; (2 4)
=1 i=1

+ Y 0, WTL_ + Y k0 XAG,_ + Yty XAU,_ i+ pa,

=1 i=1 =1
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WTL =a,+ Y e;KOSPL_ .+ Y B, .SSEC,_;+ Y ,7,,N225,_, (2] 5)
i=1 i=1 i=1

+ Zeu WTI,_;+ ZXZiXAGt—i+ 2T4z’XAUt—i+ﬂ4t
i=1 i=1 i=1

XAG, =a,+ Y _e,KOSPL,_;+ Y B..SSEC,_;+ Y _75:N225,_, (2 6)
i=1 i=1 i=1

+ 205 WL+ Y x5, XAG, + Y 05, XAU, + 5,
i=1 i=1 i=1

XAU =a,+ Y €, KOSPL_,+ Y B,SSEC,_,+ Y _7,N225, (27
i=1 i= 1 i=1

m m m
rd Z‘gez‘ WTI ;i + Z’feiXAer“" ZTGZ'XAUtw‘"'F‘st
sl i=1 i=1

o] 7] 4], KOSPIL : &k E3575 (Korea Composite Stock Price Index @ KOSPD);
SSEC : %= Asfo] F§A|4= (Shanghai Stock Exchange Composite
Index : SSEC);
N225 @ LB Qo] Z8A4]4 (Nikkei 225 Stock Average Index : N225);
WTI @ A FEAF2E A (West Texas Intermediate @ WTD);
XAG : & dE7HA/m =2 (Silver Ounces/USD: XAG/USD);
XAU : = d&=74/v =2 (Gold/USD: XAU/USD);

t : AZF (time).

e AFEAel o8 VAREYS FAstL = (4 2) - (4 D&
ol A2 ARl oprof Fam FAAFHKOSPL SSEC 3 N225), €

FAFWTD Y 55 AE2A3(XAG, XAURE 7HAZ2A A4 A48
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ANVE =423

A1d g2 HAF H AIAAA

VAR 238 BX& 2AAs7] Ao FEAEY ¢hdAdd VAR 2E o Azt
ALl ¢kdA HES ADF(Augmented Dickey-Fuller

test) ¥ PP (Phillip-Perron) @9t ASHS A3t w@hete] {5 o

¥ 3 Z=ELH9 ol =2 HE &1
ADF test PP test
KOSPI ~9.48 7% 0.000 —9.489 3% 0.000
N225 —10.400%x: 0.000 —10.451 %3 0.000
SSEC =9.615%x 0.000 =9.612s 0.000
WTI —8.862:#:% 0.000 ~8.8623x 0.000
XAG —10.391 sk 0.000 —10.370%x: 0.000
XAU -10.438xx: 0.000 —10.491 %3 0.000

Note : = = x significant at 1%, 5%, 10% levels, respectively.
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4 ZELH9 O|F o2 43 &2
ADF test PP test
KOSPI —14.490xx: 0.000 —14.489x:x 0.000
N225 —15.74 s 0.000 —15.894 3% 0.000
SSEC —15.59x 0.000 —15.558#x: 0.000
WTI 121073 0.000 —12.052sx 0.000
XAG —15.921 3 0.000 —15.91 7 0.000
XAU —17.993sx:x 0.000 =17.965%x 0.000

Note : * = x significant at 1%, 5%, 10% levels, respectively.

<3 3>, <3 494 ADF % PP &9
AAZE 1% ool EEARl AAId®E eldty 5 32 19 HE
(KOSPD), &=(SSEC), ¥d&(N225)e] FAAF A4 B Al dEAs
(WTD, 5(XAU), =(XAG) d=714 T80 7 <k AAd T
Ark. b VAR E& ARgste] EAlekals) gtk 502 VAREH O] A4A
2= AARs7] 98] AIC(Akaike information criterion), SC(Schwarz  information
criterion), HQ(Hannan-Quinn information criterion)& Ut <3 5>, <3 6>} 2o]
FAE Bty ZEu A5 M52 AIC, SC, HQE=Hd wleb SAgko] 25 A
2p 20014 AL wrolx] AR} 25 AR AASIIT

ry

ARAI AN s HpellA] 9
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5 ZEZLH9 0[N REAIR MY Aot

Lag LogL LR AIC SC HQ
0 -1097.140 NA 24.646 25.462 271557
1 -1084.001 27.431 24.945 27.474 26.980
2 -1062.076 24.567% 24.244% 24.549% 26.467+
3 -1038.809 29.093 25.107 28.310 27.997
4 -1008.340 36.926 25.129 29.025 28.797
5 -978.529 44.116 25.2776 30.863 29.294
6 -935.881 39.883 25.294 31.571 29.019
7 -900.382 50.717 25.358 32.324 29.362
8 -860.871 37.284 2521 33.178 29.804

Note: * indicates lag order selected by the criterion.
6. ZELH9 o|lF BYPAIX MY AL}

Lag LogL LR AIC SC HQ
0 -3093.497 NA 28.435 28.727 28.679
1 -3041.628 100.406 28.291 30.007 29.240%
2 -3017.253 41.874 28.130% 27.491% 30.240
3 -2995.393 39.909 28.653 30.528 29.764
4 -2959.146 64.435 29.673 30.965 29.960
5 -2926.823 55.923 29.334 31.420 30.178
6 -2970.812 38.712 29.403 31.889 30.407
7 —-2884.684 30.653 29.496 32.385 30.665
8 -2859.607 38.657 29.486 32.776 30.817

Note: * indicates lag order selected by the criterion.
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A2-d VARE ¥ 9 Granger U FA#A &4

2 A m2HY AF obAlol £aT FAAY, TA ARAY, A FEA
e ARRAT BN S opNol F&F FHAG BEAR @

(KOSPD), &=7(SSEC), 9+#(Nikkei 225)¢] FAA} A5 AAsIA L =4 ¢
Aol teAle WIT A4S AAsidlon =] a5413e dexl=
XAG, XAU 283t d=7t4S AAsel <E 7>, <F 8>, <& 9>, <&
10>+= VAR 283} Granger 1337 #4435 HofFo)
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® 7. Z2L4119 o|M VARZE AFZT

KOSPI SSEC Nikkei 225 WTI XAG XAU

KOSPI(-1) 0.106 0.025 -0.182 0.055 0.005 0.033
[0.571] [0.103] [-0.866] [0.140] [0.026] [0.275]

KOSPI(-2) 0.214 0.109 0.363* 0.172 0.089 0.049
[1.172] [0.462] [1.755] [0.441] [0.463] [0.419]

SSEC(-1) 0.109 -0.022 0.181* -0.216 -0.001 -0.059
[1.137] [-0.179] [1.661] [-1.052] [-0.011] [-0.945]

SSEC(-2) 0.146 0.129 0.033 -0.079 -0.005 0.017
[1.489] [1.0101] [0.294] [-0.376] [-0.469] [0.279]

Nikkei 225 (-1) -0.244 -0.047 -0.103 0.355 -0.071 -0.041
[-1.499] [-0.220] [-0.558] [1.023] [-0.413] [-0.387]

Nikkei 225 (-2) -0.307x* -0.181 —0.383* 0.086 0.162 0.058
[-1.925] [-0.873] [-2.119] [0.255] [0.959] [0.563]

WTI(-1) 0.058 0.032 0.056 0.044 -0.041 -0.032
[1.050] [0.452] [0.911] [03781  [-0.793]  [-0.899]

WTI(-2) -0.193 -0.017 0.015 -0.094 —0.126%* -0.062
[-0.360] [-0.249] [0.253] [-0.820] [-2.227] [1.777]

XAG(-1) -0.223 -0.061 =0.003 -0.034 -0.158 -0.141
[-1.517] [-0.320] [-0.021] [-0.108] [-1.009] [-1.471]

XAG(-2) -0.067 -0.382:%* -0.083 0.200 -0.225 0.006
[-0.453] [-1.981] [-0.491] [0.631] [-1.427] [0.067]

XAU(-1) 0.162 0.275 0.041 0.064 0.177 0.107
[0.659] [0.863] [-0.490] [0.121] [0.679] [0.674]

XAU(-2) -0.091 0.6543 -0.207 -0.470 0.497+ 0.216
[-0,370] [2.041] [-0.741] [-0.893] [1.897] [1,345]

Note : R kK%

significant at 1%, 5%, 10% levels, respectively.
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* 8 ZELH9 o|F VAREE AZFZ1}
KOSPI SSEC Nikkei 225 WTI XAG XAU
KOSPI(-1) -0.035 0.092 -0.519 -0.155 0.049 -0.008
[-0.303] [0.928] [-0.425] [-0.596] [0.293] [-0.094]
KOSPI(-2) 0.032 0.012 0.103 -0.229 -0.195 -0.068
[0.283] [0.084] [0.854] [-0.881] [1.172] [0.841]
SSEC(-1) -0.135 -0.118 -0.073 0449+ -0.266%*  —0.154%x
[-1.548] [-1.567] [-0.788] [-2.263] [2.093] [-2.500]
SSEC(-2) 0.010 -0.043 -0.367 0.092 0.115 0.025
[0.113] [-0.566] [-0.389] [0.454] [0.889] [0.279]
Nikkei 225(-1) 0.119 0.042 0.003 0.651 3% -0.005 0.004
[1.209] [0.495] [0.034] [2.899] [-0.036] [0.054]
Nikkei 225(-2) -0.044 0.007 —0.230s: 0.169 0.097 0.060
[-0.446] [0.092] [-2.198] [0.758] [0.675] [0.859]
WTI(-1) 0.017 -0.002 0.042 0.182:: 0.086 0.016
[0.519] [-0.452] [1.207] [2.453] [1.797] [0.629]
WTI(-2) -0.004 0.016 0.015 -0.101 -0.229 -0.033
[-0.119] [0.470] [0.253] [-1.382] [-0.483] [-1.444]
XAG(-1) -0.223 -0.025 -0.096 0.309 -0.233 —(0.185s:
[-0.398] [-0.229] [-1.103] [1.343] [-1.583] [-2.585]
XAG(-2) -0.067 -0.213 -0.013 0.004 0.174 0.025
[-0.453] [2.021] [-0.154] [0.019] [1.209] [0.363]
XAU(-1) 0.101 -0.144 0.160 -0.449 0.385 0.174
[0.521] [-0.699] [0.959] [-1.021] [1.364] [1.269]
XAU(-2) -0.212 -0.308 0.117 -0.411 -0.212 0.061
[-1.172] [-1.607] [0.752] [-1.004] [-0.809] [0.483]

Note : = = » gignificant at 1%, 5%, 10% levels, respectively.
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E 9. T 21419 O|X™ Granger iz atA &

ol
M

75 7HA A 2 F &A% »p#

= y®g ¢ KOSPI

KOSPI+= SSECel| Granger$l ¥#3l#] &+ 2 3.241 0.197
KOSPI+= Nikkei 2259 Granger?] @81+ &+ 2 6.072x% 0.048
KOSPI+= WTIel| Granger®l3}3}#] ¢+ 2 1.193 0.551
KOSPI+= XAG®| Granger®l ¥}35}#] &+=t}. 2 2.528 0.283
KOSPI+= XAU®| Granger$! ¥3}#] o= 2 0.586 0.746
=S 0 SSEC

SSECE KOSPI®| Granger?] #3s}#] &= 2 0.256 0.879
SSEC+ Nikkei 2259 Granger?]#3s}#] &=t} 2 0.818 0.664
SSECE WTIY Granger?] #35}# &+ 2 0.254 0.881
SSEC+ XAGO| Granger$l3sh#] &+ 2 4.047 0.132
SSECE XAU° Granger®l ¥3}x] ¢k+= 2 4,808+ 0.090

=S 0 Nikkei 225

Nikkei 225%= KOSPIYl Granger?l¥shA] g+ 2 3.331 0.189
Nikkei 225% SSECO Granger{] 2814 &+ 2 2.780 0.249
Nikkei 225 WTIl Granger<l #}s#] &=t} 2 0.923 0.636
Nikkei 225+ XAG®| Granger$l3}sl+] ¢k=t}. 2 0.242 0.886
Nikkei 225= XAU®| Granger$! 3351+ =t} 2 0.578 0.749
Sy 0 WTI

WTI= KOSPI| Granger$l 3}sl#] &+ 2 0.256 0.882
WTIi= SSECel| Granger$] #}3H4] &+= 2 1.187 0.570
WTI= Nikkei 2259 Granger?l #3514 %}"Cﬂ'. 2 1.122 0.552
WTIE= XAGO| Granger®l 3344 &= 2 0.407 0.816
WTI+= XAU9 Granger$] #}s}#| &= 2 0.818 0.664
SHHEST  XAG

XAG+ KOSPI| Granger?l #4314 &+ 2 0.230 0.891
XAG+= SSECe)| Granger?l¥}slA] ¢+ 2 0.002 0.998
XAG+E Nikkei 2259 Granger<] ¥}3}% OL‘CT’/}. 2 1.076 0.584
XAG+E= WTI| Granger®l 3314 &= 2 5.667+ 0.058
XAGE XAU®| Granger$l ¥st+] &&= 2 3.987 0.136
SHHEST 0 XAU

XAU*= KOSPI®l Granger?! 7314 9+ 2 0.314 0.855
XAU+= SSECO| Granger?l ¥s1#] gk=t}. 2 1.025 0.599
XAU+= Nikkei 2259 Granger?l 33812 &= 2 0.458 0.795
XAUE= WTIo Granger®l 33+ &= 2 4.165 0.125

XAUE XAGO] Granger?l #}3F4 &=t} 2 2.167 0.338

Note : = = » gignificant at 1%, 5%, 10% levels, respectively.
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F 10. 221119 O|F Granger 2l 2t&AH ASZ 3}

757+ Al 2k F A% p &
Sy 0 KOSPI
KOSPI+= SSECe)| Granger$! 33+ &+ 2 2.423 0.298
KOSPI+= Nikkei 2259 Granger?] 3] &+ 2 1.741 0.419
KOSPI+= WTIel| Granger®l3}3}#] ¢+ 2 0.273 0.873
KOSPI+= XAG®| Granger®l ¥}35}#] &+=t}. 2 1.890 0.389
KOSPI+= XAU®| Granger®l 3}3}#] ¢+= 2 1.647 0.439
=S 0 SSEC
SSECE KOSPI®| Granger?] #3s}#] &= 2 0.867 0.648
SSEC+ Nikkei 2259 Granger?]#3s}#] &=t} 2 0.249 0.883
SSECE WTIY Granger?] #35}# &+ 2 0.093 0.954
SSEC+ XAGO| Granger$l3sh#] &+ 2 1.269 0.530
SSECE XAU° Granger®l ¥3}x] ¢k+= 2 1.486 0.476
= WS ¢ Nikkei 225
Nikkei 225%= KOSPIYl Granger?l¥shA] g+ 2 0.926 0.629
Nikkei 225% SSECO Granger{] 2814 &+ 2 0.753 0.686
Nikkei 225%= WTI®| Granger?l 3}s}#] F=t} 2 1.832 0.400
Nikkei 225% XAGO| Granger$!Z}sh+] &=t} 2 4.091 0.129
Nikkei 225= XAU®| Granger$! 3351+ =t} 2 3.070 0.215
Sy 0 WTI
WTI= KOSPI| Granger$l 3}sl#] &+ 2 1.110 0.574
WTI= SSECel| Granger3)3shA] &= 2 5.399= 0.067
WTI= Nikkei 2259 Granger?l #3514 %"CD}. 2 8. 722 0.013
WTIE= XAGO| Granger®l 3344 &= 2 1.817 0.403
WTI+= XAU9 Granger$] #}s}#| &= 2 2.046 0.359
SHHEST  XAG
XAG+ KOSPI| Granger?l #4314 &+ 2 1.475 0.478
XAG+= SSECe)| Granger?l¥}slA] ¢+ 2 5.298+ 0.071
XAG+E Nikkei 2259 Granger<] ¥}3}% OL‘CT’/}. 2 0.462 0.793
XAG+E= WTI| Granger®l 3314 &= 2 3.312 0.191
XAGE XAU®| Granger$l ¥st+] &&= 2 2.519 0.284
SHHEST 0 XAU
XAU*= KOSPI®l Granger?! 7314 9+ 2 0.713 0.700
XAUE SSECe| Granger®l¥}sh#] =t} 2 6.497x% 0.039
XAU+= Nikkei 2259 Granger?l 33812 &= 2 0.739 0.691
XAU+E WTIol Granger?l 33+ &= 2 2.352 0.309
XAUE XAGOl Granger?l #}3t# &= 2 6.719xx 0.034

Note : = = » gignificant at 1%, 5%, 10% levels, respectively.
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Aol el 7476%9) FFE WAL Ao =eluth WIT 987144 o
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<a¥ 4> Z2UY9 o)F AR s AdE AAEa k. AA,
KOSPIL S22 4 247 Aalel] sl 82~83%9] Z3h Q&S nx&= wbd, o
1 Nikkei 225 F2A1go] dial] 7-8%°] F&FS vA= Ao el F
SSEC F2A1 el dial] 3~4%2] 9 nAE= Aoz =gty v Al
sl Ao geke mAA| ekl B4, T SSEC T4 #17] Apalel] o)
3l 71~77%2] GFS vA= o= =yt KOSPIo| tisl 20~22%<] <3k
e, XAU tisl 56%2] d3dS T o=z 3y

Ak AA, A& Nikkei 225 F2A4- #27] #palel] dis] 38-40%2 FTFS
H = ¥ F5 SSEC F2A18 ] sl 7~11%° 93-S vAe Aow o
ERal, g KOSPL =221l disl] 55~59%2] &S wx|+= oz =yt
ok A, WIL 957142 A7) ARxle] disl 82~89%9] 4&S A= A=
=8yl KOSPIY dis] 7-8%9 9= WA= o= YeRda, SSEC 3
Nikkei 2250 3l 3~4%] &
& A7) Aol fisl 8597%9 9FS WX E wkH, WTT 9f7H49] s
3~4%9] 9GS wA= AoF e, Nikkei 22501 thal 3~4%<] G&S
25 Aoz =Yyttt oAA|, XAU 7142 27| #paled disl 39~42%2] <33k
S HAE Ao =eyt, XAG 7H el tiE] 50-54%°] dEFS WA= Ao
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AVE A

rit

A1d AFEAH 29

B ATE A AR, A4 S5AF R oprlol Fas FAAA %=
AL o] AHAS BAEAHT ADF(Augmented Dickey-Fuller test) @ PP
(Phillip-Perron) Tt S-S AREete] 55 AAID #AF=e] bdAdS S<lskid
o} F2H9 WS LA AEAFWTD, =(XAU), =(XAG) dE71H4
FAE BACNA, ZEH9 AT MFELS AIC, SC, HQEAl waba] SA4gko] &
T AIRF 2004 A gtobA AR} 25 AAARER AASIITE AN o 2= VAR

&, Granger A ARY, FAES §& o8tk A7 A3}E 2.9}

o
S

Al Zpel A XAG Aol F(0)9] Folnd SFS mxe ¥ 224119 o]
T -1 ARkl &7 AR = XAG Al A (99 Fudt 9Egs n)
A= AoR YEY T Granger 2523 WTI 9FAE2 Z2419 oA
o2 Al dis] Aol 4FS PIAA ey, IE 19 o] SSEC H%
Nikkei 2250 oiall 2t7} 10%, 5% FoFwdA FFS vA= oz =
stk EabRE ASA WIT A7 219 ol A7) Al sy
83~88%, KOSPI®l| thal]l 7~8%, SSEC % Nikkei 2250 thsll 5~7%2] d&S
T Ao FRIHJTE W, I 29 o] F 27| z}2le] dlal] 82~89%, KOSPI
of thall 7~8%, SSEC % Nikkei 2250l thall 3~4%°] 3 v|X|+= o=

S

_|_4

ehuteh
=4, VAREY ASZ2de]| =W, XAG A2 22419 od -2 A
AN FF SSEC FANG ()] P2 MALL AT F ot
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T3 A2UH9 o]F -1 Aol A XAU Al H(-)e &S nA= A
© 2 Yebgth Granger A5 A3 # 29 o] H XAG AlFS =A] WTI €
FAGel il 10% o)l dFds vAE 2R Yeiyth tE Al
2 ARIAE AL fle Ao® BRItk Wi, Z29 o] XAG Al
T SSEC F2A1el disl] 10% frolawola 43S mxes Aoz =9
wrh EakEs ASAY Z2U19 old XAG AEE A7l ARl fiE]
74~76%, WTI -7+l sl 3~8%, Nikkei 22501 thal] 8-9%2] JaFS F+=
Ao el W I 219 o] 5 zb7] zbalel] dis] 85-97%, WTI U
7V ti8l 3~4%, Nikkei 22500 el 3~4%°] d&FS mA= 202 LRy

AA, VAREE AZAde] w2, = KOSPI #2441 4S 219 o
A -2 AAbell ¥ Nikkei 225 FA A A(+)e] FoJugh J3s mX|
= 9 Z2419 olF fE A dal A9 dFgS WA FUrh
Granger A52¥ g KOSPI F2A42 2119 o] U Nikkei 225
FAA A 3] 5% fFrelgEelA 9 HAE AR =yt BAE
& ASA3 Z2U19 o) KOSPIE A7) #R2le] sl 90~91%, Nikkei 225
o thall 1~4%, XAG Al tiel 2~3%9] J3FS F= Aoz FHr}
W, Z2Z1H9 o] F z7] Apalel]l thal] 82-83%2] H3 FEFE v Aow
12374=4

A, VARE S 23S Adel w2y Fa7 SSEC F2AA S 12119 o)A
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