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<E oA EE B dF Johansen #HANA
of' A WHE ghotEA] gal Ao jlthe
AF7HE S 7145HA] ke e o R HAdYy 9
&4 BAeo F¥LE Brock, Dechert %
Scheinkman(BDS) 717 ¢] Ao A3t o] e
s}l th(Brock et al.,, 1996).
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W, v€) = NYV2[C, €)= ()] /o, xle)  (16)

2kn} AbDbH

Eage NYS DAX BOV
Prol Py Py Proa Py Py Prot Py Py
Hat 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001
XTHA 0.012 0.011 0.017 0.016 0.016 0.021 0.024 0.025 0.028
At 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001
= -0.279 0.008 -0.298 0.007 -0.092 0.109 -0.191 -0.081 -0.323
A 9.861 2.876 6.665 4.936 2.347 5.792 5971 4181 7.191
B3k 1267+ 637+ 1950 3199 497+ 1445+ 4691 1555+ 2297
Q12) 3867+ 16.65% 29.27% 33.76% 2592+ 23.35% 45,32+ 53.45% 2149
ARC(IL;)I) M 236 59 79 1112 81 34 159 53 99
EaNe] RTS BSE SSE
Proal Py Py Protal Py Py Prota Py Py
At 0.001 0.002 0.000 0.001 0.001 0.000 0.000 0.000 0.000
XA} 0.024 0.023 0.027 0.019 0.017 0.023 0.016 0.014 0.021
s 0.001 0.001 0.001 0.000 0.000 0.001 0.000 0.000 0.000
= -0.319 -0.280 -0.333 -0.191 -0.521 0.111 -0.056 0.537 -0.383
A= 8.124 5.049 11.022 6.302 414 6.359 4.283 5.287 2.352
Bk 8739+ 2268 5268+ 5244 1612+ 1747 2414 2509 263*
Q12) 56.56% 2871 59.45+ 72.94% 47.26% 33.34: 2891 22.93% 12.13
ARC(I;I) M 80 37 33 47 81 T 34 21 T

# p<05, P 1999.01.05.~2007.02.21., Py 2007.02.22.~2011.02.28., Prow’ 1999.01.05.~2011.02.28, NYS: 7], DAX: 5U(F3), BOV: Bzt

4, RTS: ¥AJ¢}, BSE: 1%, SSE: &5,



22 F497] % dolasel o 4 27
T8 Pro
NYS DAX BOV RTS BSE SSE
NYS -
DAX 05% -
BOV 0581 0515 -
RTS 0.273 0.386 0.345 -
BSE 0.228 0.294 0.252 0312 -
SSE 0.054 0.09% 0.106 0.104 0.176 -
T g
NYS DAX BOV RTS BSE SSE
NYS -
DAX 0.566 -
BOV 0435 0.364 -
RTS 0.184 0.238 0.214 -
BSE 0.072 0.134 0.118 0.206 -
SSE -0.004 0.002 0.010 -0.006 0.043 -
32 By
NYS DAX BOV RTS BSE SSE
NYS -
DAX 0637 -
BOV 0.740 0712 -
RTS 0.370 0584 0534 -
BSE 0.358 0.476 0.420 0443 -
SSE 0.097 0.191 0215 0.232 0.308 -
# p<05 P 1999.01.05.~2007.0221, Py 2007.02.22.~2011.0228, Pro: 1999.01.05.~2011.0228, NYS: u|= DAX: Ed(5%)
BOV: Hebd, RTS: @lAlok, BSE: 9%, SSE: 5.
2> oel2 g3
Prota P P,
TR ADF PP ADF PP ADF PP
ADF. | ADFt | PP. [ PPt | ADF. | ADFt | PP. [ PPt | ADF. | ADFt | PP. | PPt
» | 053 071 | 053 | 072 | 0% 09 | 097 | 097 | 060 09 | 062 | 0%
NYS 7, | 000« | 000« | 000% | 000« | 000« | 0.00% | 0.00% | 000+ | 000« | 000« | 0.00% | 0.00«
DAX L2 0.79 067 | 078 | 068 | 0% 09 | 097 | 099 | 062 092 | 063 | 092
7, 10005 | 000« | 000% | 000« | 000« | 0.00% | 0.00% [ 000« [ 000« | 000« | 0.00% | 0.00%
Bov L 092 057 | 093 | 058 | 099 098 | 099 | 099 | 052 077 | 053 | 078
7, 1 000« | 000« | 0.00% | 000« | 000« | 0.00% | 0.00% [ 000« [ 000« | 000« | 0.00% | 0.00«
TS |2 0.85 076 | 084 | 075 | 099 09 | 09 | 098 | 072 097 | 074 | 098
7, | 000« | 000« | 0.00% | 000« | 000« | 000+ | 000+ [ 000« [ 000« | 000« | 0.00% | 0.00=
- 0.82 054 | 082 | 055 | 09 099 | 099 | 099 | 0 08 | 05 | o4
BSE 7, | 000« | 000« | 0.00% | 000« | 000« | 000+ | 000+ [ 000« [ 000« | 000« | 0.00% | 0.00x
b 071 082 | 071 | 081 | 099 09 | 09 | 099 | 060 072 | 059 | 072
SSE 7, | 000« | 000« | 0.00% | 000« | 000« | 000+ | 000+ [ 000« [ 000« | 000« | 0.00% | 0.00x

x p<.05, ADF: Augmented Dickey - Fuller, PP: Phillips - Perron, NYS: U=, DAX: 59 (f%)

SSE: &,

, BOV: B&}4, RTS:

# Ao}, BSE: 9,



28 7497 ARAT A39A A%
<E 3> 3HE 4%
S Trace statistic Maximum eigenvalue statistic
N Py Py P, Py Py P,
X Y yr=0 1| 7<1l | r=0| <1 | r=0| <1 | =0 | <1 | r=0| <1 | »r=0| <1
BOV | 09 091 0.11 0.27 0.48 0.22 092 091 0.11 0.27 0.57 0.22
NYS RTS 0.70 047 0.50 0.10 0.64 0.28 0.68 0.48 0.81 0.10 0.71 0.28
BSE | 087 043 0.20 0.22 0.58 0.24 0.88 043 0.24 0.22 0.67 0.24
SSE 059 0.23 0.11 052 0.34 0.28 0.68 0.24 0.11 052 0.36 0.28
BOV | 0.8 0.76 0.27 0.56 0.80 0.20 0.84 0.76 0.22 0.56 092 0.20
DAX RTS 0.56 0.32 0.49 0.28 0.17 0.28 0.58 0.32 0.53 0.28 0.17 0.28
BSE 0.42 0.3 0.26 0.86 0.74 0.18 042 0.3 0.19 0.86 0.88 0.18
SSE 041 0.47 0.11 0.23 0.36 0.16 0.37 0.47 0.11 0.23 047 0.16
<X 4> BDS &Y
2 on COIT'.Dim m=2 m=3 m=4
Dim. distance e=1 €=2 e=1 €=2 e=1 €=2
NYS Raw data 10.164 14.398 14.887 18553 18.447 21.072
ARFR 10.285 14.242 15.075 18.231 18.642 20.955
DAX Raw data 11.058 10.757 16.009 15479 19767 18766
ARFR 11.166 10.759 16.045 15472 19.791 18740
BOV Raw data 8.469 12.999 10.815 16577 13.309 18.480
ARFR 7.449 12.022 9.824 16.045 12412 18134
RTS Raw data 14.374 14.095 18971 17.028 22616 19.330
ARFR 13.925 14.167 18.830 17.249 22.606 19510
BSE Raw data 15.608 15.231 19.975 18.210 23.131 20.071
ARFR 15.378 14.938 19.878 18.097 23.033 20.081
SSE Raw data 9.1962 9.0574 13.334 11.625 16.675 14.219
ARFR 9.1029 89538 13.329 11.621 16.728 14.244
NYS: 7= DAX: (53, BOV: Be}d, RTS: glxlo} BSE: ¢k, SSE: 53 Raw data: € 9%, ARFR: 27139 LE] ARQ)
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AN B AN A BE 4 A AHE thE Al AEHor s A7
ARPE ST 3 F Ak, PAloh AR A of AFd i JdAAAE 7SS Slelth vt
Azl HA AL Ak or 5o A de ARt AR e] oAl A1l M FdT t A
2 eAAeR ad S gtk 2y v=e] o g ek QA= v JPgE L
JE2 T, A= 2 Ao} FAARS N Aol sttt

AdAREAA &eA ek ol wlEAl AT uebd FE 550w QI HA HolE Arsta
o= Qe 7MY EAZE EART AAE @Y IiE AEsta H5o] A A2

Rhefol] Ao} ghds] HAA b= A AdWARMS = Js7] feiM A F R A g
Efrobs vk ofAlol-Eig ek Aol t ARl FLF AL v AR A 1 AlRClA
A A E AT, olw) Granger 1A HA g o s HAAHIL t AN FAA AALS]
2 oprk t-1 ARl mlEE raTt £ ARl A OE wger Agdn

<#E 5> HAE
. T2
= Bl ol Qe Ao} =4
1:30~
(Ggq?m 14:30~ 15:00~ 3:;)8&) 4:00~ 700~ 9:00~
ch time) 21:00(t-1) 22:00(t-1) 85:00— 11:00(t) 16:00(t) 17:30(t)
7:30(t)
19:30~
(E[i;ﬁm 9:30~ 10:00~ 21;30(t-1) 23:00(t-1)~ 215(t) ~ 4:15(0)~
time) 16:00(t-1) 17:00(t-1) &Z300(c-1)~ 6:00(t) 11:05(t) 12:35(t)
1:30(t)

w ArelA ddd A9 F WA dakaA ERiL “«"= pgke] 5% FoFEETh Aes 9
B2 Aol & Ao A3 oA dsHew A gich g dRAE - = e 9 B
AR = AE Abolol A & AR A BEE © YUY dAE RoE:
olFolule 23k AEge] et XAE HRE
th dE 50, AR AAE 29 dd ARE 7 1. FAILQE st M 2 HIMA
Fo2 I3 A= 2 Aol L olnjmtA| met
A88)= He t AR S52 t-1 A9 =3t
Granger 1I#A7F gtk B2 Hy t A9 w=& FAFAE o A A A B
t Ao T3 Granger 1#AAZE glvks #1571 713k 1% FreleEelA = o Aol e o
Az H44E 5 AN, 74 < BHepd Fhol] A3k e v=m 37

At oz wizk AlZtelA Aol A ow & yehdth E23 vs - Hepd 8 fY -
daste] JIARAR AAd Qe TF AR o 4 A AL BE J|ZM B3
TAA ke ded g gtk Y Ase 5AY ZWEAR o wvke uE wEE Aud
ojell I3pA Mol o2 A WS Y FE5E etk v5o] ve3t $52 Py B Prow
& g glnh FAAHAE o]¥3 A5= BRIC 4 A P AAEE Btk 1Al 9] A
A A AREE 4 ogleh AW oR Ad=s <# 717t F590719 Bt

of MATY S-S AAFEY,
A AR patol 1% frolsERT At AL U Faage] 9 mA.
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T Nonlinear causality
X | Y CCC-GARCH DCC-GARCH
X—=>Y Y —>X X—>Y Y —>X
PTotal Pl PZ PTotal Pl PZ P’Total Pl P2 PT‘otal Pl P’Z
n) =+ B4 * * *
n) = Ao} % s K% K% *k K3k K% *k *k Kk
I = e = $ok ok Hok Kok Kok Kok ok * ok
e
%9 | oerd | - : :
ERNELDEEE - B
R - : ;
49 ==
w0 p<0b, xx p<0l
3. CHHZF GARCH ZE2 5 Ztx} U, 2458 3 FHY olFol: fold nAd
HIAMS! AlS O|EA @ A5 oEA 0] FAEE, o= 23 HER et
WER Fol7 orlE WY AWAE fuei
GARCH-BEKK ZEH# F HA4¥ Al A€ ek Qe oyt & & 9rk
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Abstract

Estimation of the Spillovers during the Global Financial Crisis

Lee, Kyung-Hee" - Kim, Kyung-Soo™

The purpose of this study is to investigate the global spillover effects through the existence of linear
and nonlinear causal relationships between the US, European and BRIC financial markets after the period
from the introduction of the Euro, the financial crisis and the subsequent EU debt crisis in 2007~2010.
Although the global spillover effects of the financial crisis are well described, the nature of the volatility
effects and the spread mechanisms between the US, Europe and BRIC stock markets have not been
systematically examined. A stepwise filtering methodology was introduced to investigate the dynamic linear
and nonlinear causality, which included a vector autoregressive regression model and a multivariate
GARCH model. The sample in this paper includes the post-Euro period, and also includes the financial
crisis and the Eurozone financial and sovereign crisis. The empirical results can have many implications for
the efficiency of the BRIC stock market. These results not only affect the predictability of this market, but
can also be useful in future research to quantify the process of financial integration in the market. The
interdependence between the United States, Europe and the BRIC can reveal significant implications for
financial market regulation, hedging and trading strategies. And the findings show that the BRIC has been
integrated internationally since the sub—prime and financial crisis erupted in the United States, and the
spillover effects have become more specific and remarkable. Furthermore, there is no consistent evidence
supporting the decoupling phenomenon. Some nonlinear causality persists even after filtering during the
investigation period. Although the tail distribution dependence and higher moments may be significant
factors for the remaining interdependencies, this can be largely explained by the simple volatility spillover

effects in nonlinear causality.

Key Words: Financial Crisis, BRIC, Causality, Volatility, Spillover Effects
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