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Abstract: The BRIC countries (Brazil, Russia, India and China) are representations of the emerging
markets. Financial contagion and stability from the perspective of the dependence of the analyzed countries
on the global systemic risk was characterized, with the MSCI Global Index representing the global
systemic risk factor. The dependency structure of the BRIC’s major indexes and the MSCI global index
was analyzed, and an empirical analysis of the financial stability of the BRIC countries was performed. To
analyze the structural changes of systemic risk impact on the BRIC countries, R-vine copula was used to
test the change point and analyze the financial contagion and stability of the BRIC countries affected by the
financial crisis and BRICs events. The financial stability among BRIC countries was measured using the
correlation coefficient based on the MSCI index. The empirical results show that after the control of

systemic risk, the independence of the BRIC countries’ stock markets has been strengthened. The BRIC
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countries have been hit harder by systemic risks after the financial crisis. Strengthening BRIC countries’

cooperation will help to reduce the risk of the affection between BRIC countries.

Key words: financial contagion and stability; BRIC countries; R-vine copula; change-point testing
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it p i
MSCI 12.491 03 0.253 536
SZZS 27.951 93 0.0018 38
RTS 7.910 702 0.637 559
IBOVESPA 8.992 897 0.532 778
SENSEX 7.050 029 0.720 714

[H]1.2,3.4,5 45483 MSCI,SZZS,RTS, IBOVESPA, SENSEX.
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Fig.2 The structure of self-selected R-vine and optimal R-vine
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Tab.6 Optimal R-vine matrix

3 _ _ _ _
5 2 - - -
14 2 1 — —
2 2 2 1 —

[¥E] 1.2.3.5.14 43 54 3% & copula, T-copula, Clayton copula.

Frank copula,survival Gumbel copula.

*® 7 BHi% R & copula 5EBE

Tab.7 Self-selected R-vine matrix

3 _ _ _ _
2 14 - - -
1 2 16 - -
2 2 2 2 -

(7] 1,2,3,14.16 430 948 E & 8 copula, T-copula, Clayton copula,

survival Gumbel copula,survival Joe copula.

N T XU B ARSI — DRI T

fifp 38 2 73 20 R R AR AR 12 A TH AT B B 2 BUE AR S )
(B, 1 70 47 8 M B DR DL AR A T 3 T 4 B B0 X
copula ZHUHEFE M Kendall #13¢ 2 BUE M 94T T 4
T EE R t-copula A PIAZH0, B =5 M e —
RN FS P IRV SO B8 2 (-
copula 5 A Z K0 | Kendall #15¢ & £, AR A
FFEERMNER 8.4 9 Fraw % i iy 4 44 i =0 (2) 25 .
x8 R REEABATEE copula ZH 1,
S 2 REX R IERE
Tab.8 Optimal R-vine parameters and the matrix

of correlation coefficient

0.05299

0.02581

—0.054 477" " 0.073 47"

- 26.970 34
—0.006 05  0.046 81
1.052 35" " 0.184 93" * 0.116 527~
— 20.622 18 -
0.049 75 0.118 41 0.074 34

0.628 027" 0.552 03" "~ 0.391 47" " 0.225 52" "~

6.175 18"  7.466 00°  16.696 97  27.352 6
043227 037229 0256 06  0.144 82
L] = 4l 0.1 %,1% .5 % 3 MK P
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x99 BE RBLIABEEE copula B8 1,
SH 2 REXRBHER
Tab.9 Self-selected R-vine parameters and the matrix

of correlation coefficient

0.053 55

0.026 07

0.073 24*  1.050 69"
26.977 69 -
0.046 67 0.048 24

0.116 38" 0.186 40" " " 1.021 61" "~
- 20.649 86 —
0.074 26 0.119 36 0.012 35

0.222 84" " 0.550 01" " " 0.628 99" " " 0.389 33" "~
27.267 44 7.530 48 6.093 49"  16.608 23"
0.143 06 0.370 75 0.433 06 0.254 58

Ll = 40l 012,11 % .5 % BB MK,

B S BRI £y R X < % I 8 3R e XU DA K
B R S PR S AR E M HE AT o A il i B R 8.9 Al
BAT T USRI A SRR R B (R 10). %
B2 AN S5 MSCT A 5 28 80nT L& 3 -MSCT
HA SN R /I A v [ A2 3 28 G4 ol 9 R W AL
SRl AR 2 B -MSCT AR 56 R AR K, 13 W
B Y 52 2R Gk o o 52 W A Y BRLOK h BE R A D A
AT RE SR IR T BEAS Tl A i O [ o [ T A 1Y
BEAAE W Eoh E R 5 32 B A GRS 1A% Gt L AT
AT R e (14 254 P A5 B R R A 258 B 2 T LA
<1t Y ] A A RE P DA 1 55 MK A R L B L AR
o, .

R 10 £ Kendall HX RB 5K H
Kendall 183X % # %t bt
Tab.10 Contrast between conditional Kendall correlation

coefficient and unconditional Kendall correlation coefficient

-1 | MSCI f-En | MSCI Ep- 1 | MSCI
0.049 75 0.118 41 0.012 35
-t -l Bp-12
0.253 005 0.231 94 0.156 09
& -MSCI -MSCI El-MSCI
0.432 27 0.372 29 0.256 06
Hi-MSCI
0.179 99

24 RiEEcopulaZTEHRNER

S TR 50 A il FE AL LA B 4 i B AR 2 WA A 2
T X 4 % [ G 00 RE AR 235 /) 7 A 52 il 1o T ARLAR LE A
55 7 B AN IR 8 A =AY TS R B copula 4544
HEAT S S5RGBT S 0 A A AR AT AR A 5 AR
KO M E R R BEMAE R BN A, BIK
Ar BEWSE] A9 AR fb s St B 3 R R 4 BT R, A, FE
2012-12-26 435l B KAA 87.30 F1 85.78. B ¥ 3 43
A3 22k GO THF X R Y p (EH L, BFHEE T 19 p H
/T 0,001, A LA FF R B copula #H 4K 45 ¥4 7
2012-12-26 fA7E— A B A8 . 30 1 3 F =40 ik
X B 43 BEHEAT 55 AN A8 A AR 56 L i HEORE ] A Ak
T AT LAAS B0 55— AN A8 5T A S 0 A Bl R ] A A
fetasaniE 5,5 6 Fron. et R BEAI A% R B A,
TE 2006-04-28 43l A5 i KAE N 113.05 F1112.03,
AR A 95 S8 14 19 p (AL /N T 0.001 , Ud B AFAE 5
TSR S i BORCHE SR AT AR I A B, TR A R R
B A S AR AE

SR EE-2In4, (B2 £12012-12-26)
100 —_— AL

0 1 1 1
2015-06-09 2008-06-09 2011-06-09 2014-06-09

3 R REBEE—TaKRE
Fig.3 Optimal R-vine first change point test
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Fig.4  Self-selected R-vine first change point test
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Fig.5 Optimal R-vine second change point test
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Fig.6 Self-selected R-vine second change point test
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ARl ) A 2006 AR5 Y 2 g R U L 56 [ A
TR AHRAT BE K2 FL 40 4 il 7E 2007-04-02
H B A R ™ R 37, 2007-07-10 F 3 & AR X A1

PREE AT IR PE G, 3K 4 il T 3 K . 2007 4F 3
R B fe MLER . DRLIE S 7T AN SRy Yk B8 fa B A 42 & LA
FALG G BT it B R et Ktk T A AR Ak,
T 52 W) 381) <5 e [ 5 46 il 11 3 1) e e 1k

FLWRAM BT A 5 (2012-12-26) : 2009 4F 6 H 4 1
ERE AR — RSB W8 T 40k B K Z 1A 1E
ML#.2012 4 3 A 28 HZE 29 H, v E%EF. B
VUSSR I S G BN RE B R R RS TE T
T2 T I S DRIk 2 G R i B KU F
IRFAE LB RMKAE R 7. X R 2 I 0o
Tt E R AR R AL T A ik B KA A
HAE FE (R B R % AR 5 A 6k DY [ R
et R AEA K.

20 AT A AR AR AR I ET S R e
copula Z 40 F1 Kendall #82¢ R %009 284k, B AK 73 #r
SR W A5 R kA T BRI AR A, R ) R A A
MSCT 48 %8 it Xf N i 2 46 1 KU & AE T B A ) AR
b B e B oy BOEUE M S B TS R IR TR
W AR SO FRTE A 25 1

TR AH G R BN A A — A T 4 T A MR
M 25 & S BN 85 L A5 Kendall AH36 &
UL e 254 Kendall AHOC R EAl 1145 R F1 5 4571 41
POV U P E R e s A = N N
F 11,12 PR — BTl 2005-01-05 H & 2006-
04-28,%8 Bt & 2006-04-28 & 2012-12-26, 58 = B
g 2012-12-26 & 2017-08-11.

K11l TR REKendall HERHGER

Tab.11 The result of optimal R-vine Kendall correlation coefficient

MSCI-E MSCI-# MSCI-Ef - Ep - IMSCI  #-EN[MSCI  H-MSCI| En
o—B 0.357 11 0.112 24 0.119 79 0.095 99 0.125 19 0.099 99 0.054 94
B 0.505 06 0.427 19 0.283 92 0.166 09 0.000 91 0.140 10 0.080 15
U= 0.347 92 0.346 41 0.259 62 0.132 37 0.092 65 0.088 54 0.063 51

12 Hi%E R#E Kendal HXEHER
Tab.12 The result of self-selected R-vine Kendall correlation coefficient

MSCI-E MSCI- MSCI-Ep tp-Ep M-E1 | MSCI  #&-E1[MSCI  H-MSCI| B
BB 0.357 11 0.112 25 0.119 79 0.095 99 0.004 05 0.099 99 0.054 94
o Bt 0.505 06 0.427 19 0.283 92 0.166 09 0.010 09 0.140 1 0.080 15
=B 0.346 27 0.344 07 0.259 1 0.130 44 0.014 45 0.088 03 0.063 75

XEF A R AR Y 5 B 45251, al LUK BT
[7) — X AH 5C 2R 50 AT R RO 45 2R 2 L —HERY L X

VEWTRERL A 005 B AT — 3 B9 RS A L W] I 2 25 WA
BERY 4 0L 2 2R T LR I B 22 ¢ T MSCT 45 iy
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