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Appendix 
Figure A1 

Contour Plots for the Paired Copula Data Formed from the Transformed 
Standardized Residual Returns 
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Table A1 
Parameters of Mixed C-vine Copula Models: Pre- and Post-U.S. Crisis 

  Pre-crisis Post-crisis 
  type Par1 Par2 Std1 Std2 type Par1 Par2 Std1 Std2 

Brazil
(1)  T -0.373 11.270 0.035 5.725 GN -0.482 0.000 0.034 0.000 
(2)  T -0.229 14.976 0.039 10.545 GN -0.351 0.000 0.041 0.000 
(3)  T -0.246 13.822 0.039 8.812 GN -0.298 0.000 0.043 0.000 
(4)  T -0.263 9.929 0.039 4.804 T -0.545 9.743 0.034 5.272 
(5)  GN 0.099 0.000 0.039 0.000 GN -0.006 0.000 0.049 0.000 
(6) C 0.096 0.000 0.051 0.000 C 0.105 0.000 0.059 0.000 
(7)  J 1.015 0.000 0.023 0.000 F -2.081 0.000 0.302 0.000 
LLF 1348.483 772.680 
AIC -2662.966 -1517.360 
BIC -2587.148 -1460.435 
Vuo 2.760*** 2.503** 
Cla 357*** 261*** 

Russia
(1)  T -0.143 12.147 0.042 7.227 T -0.292 7.694 0.047 3.565 
(2)  GN 0.143 0.000 0.039 0.000 C 0.120 0.000 0.061 0.000 
(3)  T 0.045 9.051 0.044 3.867 C 0.053 0.000 0.055 0.000 
(4)  T -0.013 7.676 0.044 2.884 F -2.488 0.000 0.306 0.000 
(5)  F 0.480 0.000 0.241 0.000 GN -0.056 0.000 0.047 0.000 
(6) F -0.098 0.000 0.241 0.000 C 0.079 0.000 0.057 0.000 
(7)  T -0.027 11.347 0.043 6.273 F -2.003 0.000 0.299 0.000 
LLF 660.440 276.444 
AIC -1288.879 -524.887 
BIC -1217.621 -467.929 
Vuo 5.088*** 4.651*** 
Cla 464*** 287*** 

India
(1)  T -0.223 15.158 0.040 11.179 T -0.349 10.587 0.045 6.795 
(2)  T -0.010 13.360 0.043 8.799 T -0.118 7.163 0.054 3.375 
(3)  GL 1.023 0.000 0.024 0.000 T -0.092 4.109 0.057 1.136 
(4)  T -0.030 9.365 0.044 4.002 T -0.407 11.385 0.042 8.494 
(5)  Cl 0.050 0.000 0.045 0.000 T -0.011 8.241 0.054 4.239 
(6) GL 1.034 0.000 0.025 0.000 T 0.027 4.668 0.056 1.458 
(7)  T -0.006 11.641 0.043 6.330 GN -0.252 0.000 0.045 0.000 
LLF 399.303 374.612 
AIC -766.607 -717.224 
BIC -695.526 -652.733 
Vuo 2.926*** 3.342*** 
Cla 364*** 253*** 

China
(1)  T -0.050 11.868 0.043 6.665 F -0.551 0.000 0.290 0.000 
(2)  GL 1.038 0.000 0.024 0.000 C 0.159 0.000 0.061 0.000 
(3)  J 1.060 0.000 0.031 0.000 C 0.096 0.000 0.059 0.000 
(4)  J 1.034 0.000 0.030 0.000 GN -0.258 0.000 0.045 0.000 
(5)  J 1.057 0.000 0.035 0.000 C 0.111 0.000 0.056 0.000 
(6) J 1.056 0.000 0.030 0.000 C 0.061 0.000 0.056 0.000 
(7)  J 1.052 0.000 0.034 0.000 GN -0.279 0.000 0.044 0.000 
LLF 262.073 229.841 
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  Pre-crisis Post-crisis 
  type Par1 Par2 Std1 Std2 type Par1 Par2 Std1 Std2 

AIC -498.145 -433.681 
BIC -440.517 -380.943 
Vuo 3.686*** 2.902*** 
Cla 346*** 243*** 

South Africa
(1)  T -0.147 11.828 0.042 6.857 GN -0.317 0.000 0.042 0.000 
(2)  T -0.137 9.724 0.043 4.614 GN -0.175 0.000 0.047 0.000 
(3)  T -0.146 13.416 0.041 8.194 GN -0.139 0.000 0.048 0.000 
(4)  T -0.169 9.462 0.042 4.332 GN -0.345 0.000 0.041 0.000 
(5)  G -0.025 0.000 0.040 0.000 GL 1.076 0.000 0.035 0.000 
(6) G -0.021 0.000 0.040 0.000 GN 0.182 0.000 0.046 0.000 
(7)  F -0.569 0.000 0.235 0.000 T -0.179 7.947 0.050 3.592 
LLF 1720.976 1024.518 
AIC -3409.952 -2021.035 
BIC -3338.469 -1963.948 
Vuo 3.763*** 3.875*** 
Cla 323 259*** 

Notes: Parameters (1) ~ (7) donates the pairs: S_USD, S_EURO, S_GBP, S_JPY, S_EURO|USD, 
S_GBP|USD, S_JPY|USD. GN, C, F, GL are short for Gaussian, Clayton, Frank and Gumbel copulas. 
Vuo and Cla represent the statistics of Vuong test and Clarke test. 

Table A2 
Parameters of Mixed C-vine Copula Models: Pre- and Post-European Crisis 

  Pre-crisis Post-crisis 
  type Par1 Par2 Std1 Std2 type Par1 Par2 Std1 Std2 

Brazil
(1)  GN -0.477 0.000 0.031 0.000 GN -0.268 0.000 0.046 0.000 
(2)  GN -0.068 0.000 0.045 0.000 GL 1.059 0.000 0.034 0.000 
(3)  GN -0.122 0.000 0.044 0.000 GN -0.024 0.000 0.052 0.000 
(4)  GN -0.457 0.000 0.032 0.000 T -0.244 6.651 0.053 2.940 
(5)  T -0.503 11.267 0.033 7.421 GN -0.358 0.000 0.042 0.000 
(6) F -0.666 0.000 0.265 0.000 GN -0.147 0.000 0.050 0.000 
(7)  T -0.494 10.224 0.034 5.822 T -0.324 6.658 0.050 2.917 
LLF 604.241 579.376 
AIC -1182.482 -1128.752 
BIC -1127.334 -1069.222 
Vuo 1.789* 2.827*** 
Cla 301 224 

Russia
(1)  GN -0.403 0.000 0.035 0.000 GN -0.413 0.000 0.039 0.000 
(2)  T -0.043 13.381 0.048 9.294 GN -0.233 0.000 0.047 0.000 
(3)  GN -0.046 0.000 0.045 0.000 GN -0.291 0.000 0.045 0.000 
(4)  GN -0.340 0.000 0.037 0.000 GN -0.360 0.000 0.042 0.000 
(5)  GN -0.408 0.000 0.034 0.000 GN -0.353 0.000 0.042 0.000 
(6) F -0.185 0.000 0.265 0.000 GN -0.184 0.000 0.048 0.000 
(7)  F -2.255 0.000 0.277 0.000 GN -0.297 0.000 0.044 0.000 
LLF 374.651 626.350 
AIC -723.301 -1226.701 
BIC -668.102 -1174.844 
Vuo 2.492** 2.366** 
Cla 312*** 240 
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  Pre-crisis Post-crisis 
  type Par1 Par2 Std1 Std2 type Par1 Par2 Std1 Std2 

India
(1)  GN -0.355 0.000 0.037 0.000 T -0.315 6.320 0.051 2.648 
(2)  T 0.044 10.351 0.048 5.916 C 0.048 0.000 0.059 0.000 
(3)  T -0.094 12.208 0.047 8.229 GN -0.118 0.000 0.051 0.000 
(4)  T -0.297 13.267 0.042 8.817 T -0.267 6.614 0.052 2.843 
(5)  GN -0.353 0.000 0.037 0.000 T -0.334 8.054 0.049 4.390 
(6) T -0.127 11.045 0.047 6.590 T -0.167 7.379 0.054 3.601 
(7)  T -0.314 15.631 0.041 11.785 T -0.286 7.747 0.051 3.592 
LLF 269.972 500.391 
AIC -511.944 -966.782 
BIC -452.745 -899.666 
Vuo 3.198*** 2.834*** 
Cla 304*** 232*** 

China
(1)  GN -0.147 0.000 0.044 0.000 T -0.176 9.653 0.053 5.428 
(2)  GN 0.202 0.000 0.043 0.000 F 1.402 0.000 0.312 0.000 
(3)  GN 0.102 0.000 0.045 0.000 T 0.153 7.538 0.055 3.472 
(4)  F -0.457 0.000 0.271 0.000 GN -0.009 0.000 0.052 0.000 
(5)  GN -0.032 0.000 0.045 0.000 F -0.384 0.000 0.312 0.000 
(6) GN -0.028 0.000 0.045 0.000 GN -0.019 0.000 0.052 0.000 
(7)  F -0.439 0.000 0.268 0.000 F 0.215 0.000 0.310 0.000 
LLF 264.747 238.549 
AIC -503.493 -447.098 
BIC -448.548 -387.683 
Vuo 3.283*** 2.772*** 
Cla 315*** 206 

South Africa
(1)  GN -0.347 0.000 0.037 0.000 GN -0.324 0.000 0.044 0.000 
(2)  F -0.928 0.000 0.266 0.000 F -1.062 0.000 0.304 0.000 
(3)  T -0.122 10.495 0.047 5.447 GN -0.224 0.000 0.048 0.000 
(4)  T -0.338 15.153 0.040 11.356 T -0.303 8.609 0.049 4.338 
(5)  GN -0.345 0.000 0.037 0.000 GN -0.300 0.000 0.044 0.000 
(6) T -0.019 9.505 0.048 4.820 GN -0.149 0.000 0.049 0.000 
(7)  GN -0.331 0.000 0.037 0.000 T -0.260 7.024 0.051 2.736 
LLF 758.724 946.127 
AIC -1489.448 -1864.253 
BIC -1429.867 -1808.478 
Vuo 1.432 1.778* 
Cla 293*** 219** 

Notes: Parameters (1) ~ (7) donates the pairs: S_USD, S_EURO, S_GBP, S_JPY, S_USD|EURO, 
S_GBP|EURO, S_JPY|EURO. GN, C, F, GL are short for Gaussian, Clayton, Frank and Gumbel 
copulas. Vuo and Cla represent the statistics of Vuong test and Clarke test. 


