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Appendix A: Supplementary tables to Section 4

Table A.1: MCS - Dot-com bubble burst (1/04/99 - 31/03/03)

Euclidean distance (38 models) Stein distance (2 models)
MCS Rnk L; Tp p-val VR Corr MCS Rnk L; Tp p-val VR  Corr
coe  Bearch(0,1) 27 2.821 0.985 0.37 1.031 0.999 DCCE Igarch(1,1) 1 3.268 -  1.00 0.999 0.999
(1,1) 41 2.844 1.170 0.29 1.150 0.996
DCCT Igarch (1,1) 2 3.274 1.212 0.27 1.003 1.000
Egarch (0,1) 6 2.776 0.335 0.83 0.988 0.999
(0,2) 18 2.801 0.588 0.65 1.030 0.999 CCC  Igarch(1,1) 3 3.283 - - -
DCCA (1,1) 20 2.806 0.510 0.68 1.117 0.997 DCCA Igarch(1,1) 4 3.293 - - -
(1,2) 17 2.799 0.545 0.66 1.012 0.999 DCCE Figarch (1,1) 5 8.439 - - -
. DCCT Figarch (1,1) 6  3.444 - - -
Figarch (1,1) 22 2.810 0372 0.79 0820 0989 ooy pott i) o 4 L i _
Egarch (0,1) 23 2.811 0.658 0.57 1.026 0.999 DCCT Hgarch(1,1) 8 3454 - - -
boOT (1,1) 31 2.834 0.779 0.49 1.146 0.996 DCCE Rm (1,1) 9 8455 - - -
Figarch (1,1) 44 2.849 0.839 0.45 0.855 0.989 DCCE Bgarch(1,2) 10 3456 - - -
Egarch (0,1) 4 2.769 0.226 0.84 1.011 0.999
(0,2) 13 2.794 0.404 0.77 1.052 0.999
(1,1) 19 2.804 0.430 0.75 1.127 0.997 :
DCCE (1,2) 10 2.783 0.331 0.83 1.019 0.999 L3 loss function (11 models)
(2,2) 33 2.837 1.028 0.35 1.118 0.997 piCg Rok I; Tp pval VR Corr
Figarch (1,1) 14 2.796 0.343 0.83 0.832 0.990
Gjr(2,1) 39 2.841 1.242 0.26 0.967 0.994 Aparch(L,1) 1 16.394 - 1.00 0.918 0.999
Egarch (0,1) 2 16.568 0.887 0.47 0.983 0.999
Egarch (0,1) 1 2751 -  1.00 0.948 0.999 (0,2) 3 16.664 0.688 0.47 1.031 1.000
(0,2) 7 2776 0.290 0.83 0.991 0.999 (1,1) 9 17.035 1.192 0.27 1.117 0.999
(1,1) 5 2775 0.281 0.84 1.066 0.998 (1,2) 7 16.918 0.996 0.33 1.082 0.999
DECO (1,2) 2 2.760 0.322 0.88 0.961 0.999 Orth. (2,2) 11 17.086 1.353 0.27 1.121 0.998
(ga;) 2(1) gggi gggé 823 1(1)22 gggg Garch(2,2) 13 17.235 1.235 0.27 1.007 0.991
) (2,2) : : : : : Gjr(1,1) 4 16.733 1.255 0.33 0.876 0.998
Figarch (1,1) 26 2.818 0.470 0.71 0.779 0.985 (1,2) 5 16.737 2.285 0.33 0.891 0.999
Gjr(1,1) 43 2.848 1.125 0.30 0.875 0.993 (2,1) 8 17.012 1.394 0.27 0.998 0.998
(2,1) 37 2.838 0.934 0.40 0.900 0.994 (2,2) 6 16.797 1.288 0.33 0.985 0.998
Aparch(1,1) 3 2.764 0.089 0.88 0.976 0.992
Egarch (0,1) 12 2.789 0.303 0.83 1.047 0.994
(0,2) 16 2.797 0.364 0.79 1.083 0.996
(1,1) 29 2.831 0.847 0.45 1.133 0.997
(1,2) 25 2.817 0.604 0.62 1.099 0.996
Orth. (2,2) 34 2.837 0.983 0.37 1.135 0.996
Garch (2,1) 35 2.837 0.723 0.53 1.052 0.991
(2,2) 24 2.815 0.567 0.65 1.044 0.993
Gjr(1,1) 8 2.779 0.242 0.83 0.926 0.991
(1,2) 9 2.780 0.256 0.83 0.933 0.992
(2,1) 15 2.797 0.392 0.77 0.995 0.995
(2,2) 11 2.785 0.280 0.83 0.991 0.994

Note. Rnk: model #’s ranking position based on average sample performances, L_“L (out of 125 models); Li: model i’s
average sample performance; Tp: deviation statistic; p-val: MCS p-value; VR = Var(ii)/Var(i) ratio between the
variance of model i’s loss and the average loss (across models); Corr= Corr(L;, L) correlation between model i’s loss and
the average loss (across models). The values reported for Lg and L3z are the average loss per element of the forecast
error matrix considered, i.e. the total loss is divided by N(N + 1)/2 and N2 respectively. For Lg, where the distance is
measured in relative terms, the total loss is reported.



Table A.2: MCS - Calm period (1/04/03 - 31/07/07)

Euclidean distance (74 models) L3 loss function (74 models)

MCS Rnk L; Tp p-val VR Corr MCS Rnk L; Tp p-val VR Corr
Aparch(1,1) 2 0.328 6.224 0.73 0.884 0.969 Aparch(1,1) 2 0.631 1.090 0.49 0.792 0.910
Egarch (0,1) 9 0.345 0.695 0.73 0.975 0.997 Egarch (0,1) 22 0.718 3.320 0.49 1.005 0.997

(0,2) 33 0.348 0.456 0.73 1.042 0.992 (0,2) 52 0.756 1.586 0.49 1.391 0.961

(1,1) 18 0.346 0.895 0.73 1.098 0.982 (1,1) 63 0.784 0.882 0.49 1.777 0.918

(1,2) 28 0.347 0.771 0.73 1.061 0.980 (1,2) 61 0.783 1.015 0.49 1.745 0.917

(2,1) 7 0.344 0.967 0.73 1.082 0.987 (2,1) 57 0.772 1.327 0.49 1.615 0.936

Figarch (1,1) 25 0.347 0.447 0.73 0.992 0.996 Figarch (1,1) 31 0.731 0.731 0.49 1.025 0.998

cce Garch (1,1) 50 0.350 0.467 0.67 1.009 0.997 Garch (1,1) 34 0.732 0.725 0.48 0.998 0.997

(1,2) 46 0.350 0.446 0.68 1.021 0.997 (1,2) 40 0.739 0.752 0.44 1.050 0.998

(2,1) 26 0.347 0.439 0.73 1.014 0.997 (2,1) 42 0.740 0.731 0.46 1.081 0.996

(2,2) 11 0.345 0.612 0.73 0.982 0.998 (2,2) 23 0.718 0.873 0.49 0.980 0.999

Gjr(1,1) 91 0.374 0.923 0.37 1.237 0.957 Gjr(1,2) 95 0.876 0.947 0.34 2.098 0.897

(1,2) 85 0.372 0.619 0.54 1.260 0.961 Hgarch (1,1) 49 0.747 0.825 0.39 1.043 0.996

Hgarch (1,1) 55 0.351 0.454 0.68 0.940 0.995 Igarch (1,1) 93 0.874 0.852 0.38 1.352 0.791

Rm (1,1) 65 0.356 0.507 0.63 0.990 0.967 Rm(1,1) 15 0.674 4.335 0.49 0.823 0.912

Aparch(1,1) 4 0.329 3.590 0.73 0.884 0.970 Aparch (1,1) 4 0.638 6.954 0.49 0.790 0.910

Egarch (0,1) 20 0.346 0.497 0.73 0.977 0.997 Egarch (0,1) 29 0.727 0.840 0.49 1.009 0.997

(0,2) 40 0.349 0.422 0.71 1.044 0.991 (0,2) 55 0.767 0.723 0.49 1.407 0.958

(1,1) 32 0.348 0.626 0.73 1.101 0.981 (1,1) 71 0.794 0.748 0.49 1.801 0.915

(1,2) 38 0.349 0.517 0.73 1.064 0.980 (1,2) 70 0.794 0.730 0.49 1.770 0.913

(2,1) 16 0.346 0.869 0.73 1.084 0.986 (2,1) 60 0.781 0.787 0.49 1.635 0.934

Figarch (1,1) 30 0.347 0.445 0.73 0.992 0.996 Figarch (1,1) 37 0.737 0.741 0.45 1.031 0.998

DCCA  Garch(1,1) 56 0.351 0.497 0.64 1.010 0.997 PCCA  Garch(1,1) 38 0.738 0.767 0.43 1.000 0.997

(1,2) 53 0.351 0.488 0.65 1.021 0.997 (1,2) 47 0.745 0.859 0.38 1.054 0.998

(2,1) 35 0.348 0.437 0.68 1.015 0.997 (2,1) 50 0.748 0.811 0.40 1.086 0.996

(2,2) 19 0.346 0.504 0.73 0.983 0.998 (2,2) 28 0.727 0.736 0.49 0.983 0.999

Gjr(1,1) 93 0.374 1.134 0.27 1.238 0.957 Hgarch (1,1) 51 0.749 0.840 0.38 1.051 0.995

(1,2) 89 0.373 0.830 0.41 1.262 0.960 Igarch (1,2) 97 0.882 1.097 0.26 1.345 0.792

Hgarch (1,1) 49 0.350 0.439 0.69 0.942 0.995 Rm(1,1) 18 0.677 3.386 0.49 0.818 0.914
Rm(1,1) 64 0.356 0.482 0.65 0.989 0.967

Aparch(1,1) 1 0.631 - 1.00 0.791 0.910

Aparch (1,1) 1 0.328 - 1.00 0.884 0.970 Egarch (0,1) 24 0.718 4.498 0.49 1.007 0.997

Egarch (0,1) 8 0.345 0.710 0.73 0.975 0.997 (0,2) 53 0.757 1.150 0.49 1.398 0.960

(0,2) 31 0.348 0.471 0.73 1.042 0.991 (1,1) 64 0.784 0.934 0.49 1.785 0.916

(1,1) 17 0.346 1.031 0.73 1.098 0.982 (1,2) 62 0.784 0.880 0.49 1.754 0.915

(1,2) 29 0.347 0.723 0.73 1.061 0.980 (2,1) 58 0.773 2.041 0.49 1.622 0.935

(2,1) 6 0.344 0.959 0.73 1.082 0.987 Figarch (1,1) 30 0.731 0.749 0.49 1.027 0.998

Figarch(1,1) 22 0.347 0.490 0.73 0.991 0.997 DCCT Garch (1,1) 32 0.732 0.733 0.49 0.999 0.997

DCCT  Garch(1,1) 48 0.350 0.442 0.67 1.009 0.997 (1,2) 39 0.738 0.745 0.44 1.052 0.998

(1,2) 39 0.349 0.439 0.67 1.021 0.997 (2,1) 41 0.740 0.732 0.47 1.083 0.996

(2,1) 23 0.347 0.452 0.73 1.013 0.997 (2,2) 25 0.719 0.872 0.49 0.981 0.999

(2,2) 10 0.345 0.678 0.73 0.982 0.998 Gjr(1,2) 94 0.876 0.894 0.36 2.107 0.897

Gjr(1,1) 88 0.373 0.749 0.46 1.237 0.957 Hgarch (1,1) 45 0.744 0.775 0.42 1.047 0.996

(1,2) 82 0.372 0.570 0.57 1.261 0.960 TIgarch (1,1) 92 0.873 0.844 0.38 1.349 0.791

Hgarch (1,1) 43 0.350 0.440 0.67 0.940 0.995 Rm(1,1) 5 0.653 7.324 0.49 0.814 0.914
Rm(1,1) 5 0.340 1.288 0.73 0.957 0.971

Aparch (1,1) 3 0.636 6.797 0.49 0.790 0.910

Aparch (1,1) 3 0.329 3.631 0.73 0.884 0.970 Egarch (0,1) 27 0.724 0.877 0.49 1.010 0.997

Egarch (0,1) 15 0.346 0.598 0.73 0.977 0.997 (0,2) 54 0.765 0.769 0.49 1.408 0.958

(0,2) 36 0.349 0.427 0.73 1.045 0.991 (1,1) 68 0.792 0.814 0.49 1.801 0.915

(1,1) 24 0.347 0.813 0.73 1.101 0.981 (1,2) 67 0.791 0.810 0.49 1.771 0.913

(1,2) 34 0.348 0.546 0.73 1.064 0.980 (2,1) 59 0.779 0.843 0.49 1.635 0.934

(2,1) 12 0.345 0.943 0.73 1.084 0.986 Figarch (1,1) 35 0.733 0.728 0.47 1.029 0.998

bocp Figarch (L1 21 0347 0500 0.73 0.992 0.996 DCCE qaren(1,1) 36 0.736 0.736 0.46 1.000 0.997

Garch (1,1) 51 0.350 0.472 0.67 1.010 0.997 (1,2) 44 0.743 0.799 0.40 1.054 0.998
(1,2) 47 0.350 0.450 0.68 1.022 0.997 (2,1) 43 0.743 0.759 0.43 1.074 0.996
(2,1) 27 0.347 0.423 0.73 1.013 0.997 (2,2) 26 0.724 0.786 0.49 0.983 0.999
(2,2) 13 0.345 0.587 0.73 0.984 0.998 Gjr(1,2) 96 0.881 1.003 0.31 2.119 0.895
Gjr(1,1) 92 0.374 1.023 0.32 1.239 0.957 Hgarch (1,1) 48 0.746 0.786 0.42 1.051 0.996
(1,2) 86 0.373 0.678 0.50 1.262 0.960 Rm(1,1) 12 0.671 4.628 0.49 0.819 0.913
Hgarch (1,1) 42 0.349 0.434 0.67 0.942 0.995
Rm(1,1) 63 0.355 0.461 0.67 0.989 0.967 oo Aparch(l,1) 21 0.694 1.725 0.49 0.815 0.910
Rm(1,1) 20 0.686 2.173 0.49 0.827 0.918
bECO Aparch(1,1) 14 0.346 0.956 0.73 0.902 0.970
Rm (1,1) 45 0.350 0.459 0.73 0.974 0.973 Aparch (1,1) 6 0.661 6.560 0.49 0.874 0.900
Egarch (0,1) 8 0.666 5.965 0.49 0.880 0.899
Aparch (1,1) 37 0.349 0.839 0.73 1.088 0.960 (0.2) 9 0.666 5.685 049 0.867 0.900
Egarch (0,1) 44 0.350 0.611 0.73 1.095 0.960 (1,1) 16 0.676 4.113 0.49 0.887 0.899
(0,2) 54 0.351 0.499 0.73 1.091 0.960 (1,2) 14 0.673 4.443 0.49 0.885 0.899
(1,1) 57 0.351 0.450 0.73 1.097 0.960 Orth. (2,1) 17 0.676 3.965 0.49 0.879 0.899
(1,2) 41 0.349 0.712 0.73 1.096 0.960 (2,2) 19 0.679 3.378 0.49 0.883 0.903
Orth. (2,1) 60 0.352 0.432 0.71 1.087 0.961 Garch (1,1) 7 0.665 5.720 0.49 0.877 0.900
(2,2) 59 0.352 0.430 0.69 1.092 0.963 (1,2) 11 0.670 4.466 0.49 0.880 0.898
Garch (1,1) 58 0.352 0.425 0.72 1.087 0.961 (2,1) 10 0.668 5.554 0.49 0.881 0.899
(1,2) 61 0.352 0.441 0.67 1.090 0.960 (2,2) 13 0.672 4.258 0.49 0.882 0.900
(2,1) 52 0.351 0.550 0.73 1.088 0.961
(2,2) 62 0.353 0.443 0.67 1.086 0.962 DBEKK (1,1) 46 0.745 0.841 0.49 0.820 0.898
SBEKK (1,1) 33 0.732 0.93 0.486 0.837 0.891
SBEKK (1,1) 67 0.363 0.534 0.60 0.955 0.952 RM (1,1) 56 0.772 0.73 0.466 0.879 0.913

Note. See Table 77.



Table A.3: MCS - Calm period (1/04/03 - 31/07/07) (Cont.)

Stein distance (12 models)

MCS Rnk L; Tp p-val VR  Corr
Garch (1,1) 5 3.180 0.285 0.72 0.948 0.999

cce (1,2) 10 3.193 1.253 0.26 1.168 0.996
(2,1) 3 3.175 0.476 0.74 1.033 0.998

Garch (1,1) 6 3.183 0.413 0.61 0.935 0.999

(1,2) 8 3.191 0.683 0.47 1.154 0.996

DCCT (2,1) 2 3.174 0.265 0.74 1.022 0.998
(2,2) 7 3.189 1.265 0.29 1.027 0.998

Gjr(1,1) 16 3.203 1.171 0.26 0.806 0.982

Garch (1,1) 4 3.179 0.307 0.74 0.967 0.998

(1,2) 12 3.194 1.101 0.30 1.198 0.996

DCCE (2,1) 1 3.171 - 1.00 1.065 0.998

Gjr(1,1) 15 3.201 1.084 0.29 0.834 0.982

Note. See Table 77.



Table A.4: MCS - 2007-2008 financial crisis (1/08/07 - 27/12/08)

Euclidean distance (39 models) Stein distance (26 models)
MCS Rnk L, Tp p-val VR Corr MCS Rnk L; Tp p-val VR  Corr
CCC  Hgarch(1,1) 40 17.172 1.034 0.32 1.171 0.995 Aparch (1,1) 21 4.773 0.992 0.32 1.098 0.990
DCCA Figarch (1,1) 28 16.345 0.880 0.39 1.099 0.997 Eg‘"d‘gg:ég }‘g i:;}g gggg gjig gggé gjggg
Hgarch (1,1) 21 16.162 0.678 0.50 1.072 0.997 (1,2) 10 4.665 0.587 0.48 0.954 0.990
Rm(1,1) 35 16.954 0.892 0.38 1.264 0.998 Figarch (1,1) 2 4.531 3.442 0.48 0.781 0.942
DCCT Figarch (1,1) 43 17.283 1.207 0.25 1.184 0.995 Hgarch (1,1) 9 4.663 0.623 0.47 0.784 0.931
Hgarch (1,1) 38 17.086 0.992 0.33 1.154 0.995 Aparch (1,1) 30 4.843 1.099 0.29 1.417 0.991
Figarch (1,1) 25 16.305 0.826 0.42 1.097 0.997 Egarch (0,1) 20 4.766 0.626 0.44 1.286 0.987

(0,2) 23 4.787 0.678 0.42 1.313 0.984
(1,2) 17 4.722 0.586 0.46 1.229 0.991

Figarch (1,1) 6 4.585 1.143 0.48 0.959 0.939

DCCE Hgarch(1,1) 22 16.208 0.797 0.44 1.076 0.997 DCCA
Rm(1,1) 44 17.376 1.157 0.27 1.307 0.999

Aparch(1,1) 27 16.317 0.886 0.39 1.122 0.997 Hgarch (1,1) 8 4.631 0.684 0.48 0.861 0.930
Figarch (1,1) 5 14.919 0.063 0.90 0.922 0.998 Aparch (1,1) 19 4.758 0.814 0.37 1.145 0.992
Garch (1,1) 32 16.661 0.884 0.39 1.187 0.997 Egarch (0,1) 11 4.669 0.550 0.48 1.031 0.989
(1,2) 29 16.492 0.887 0.39 1.153 0.998 (002) 13 4.678 0534 048 1.048 0.987
(2,1) 31 16.583 0.938 0.36 1.141 0.999 DCCT (12) 7 4.623 0636 048 0995 0.993
DECO (2,2) 33 16.713 0.962 0.34 1.175 0.999 Figarch(11) 1 4511 . 100 0816 0.040
Gjr(1,1) 23 16.237 0.828 0.42 1.104 0.998 '
jr (1, . . . . .
(1,2) 16 16.043 0.787 0.44 1.058 0.999 Gjr(1,2) 24 4.802 1.192 0.26 1.214 0.990
(2,1) 14 15.879 0.780 0.44 1.001 0.999 Hgarch (1,1) 4 4.566 4.693 0.48 0.737 0.931
(2,2) 17 16.048 0.892 0.39 1.048 0.999
Hgarch (1,1) 2 14.816 0.061 0.90 0.899 0.997 Aparch (1,1) 22 4.787 0.743 040 1.337 0.991
Igarch (1,1) 24 16275 0.808 044 1071 0.992 Egard‘gg’;; 12 i;; 8‘222 8&; i;gg 8‘821
Rm (1,1) 19 16.076 0.444 0.68 1.132 0.998 (1:2) 12 4.671 0.635 0.48 1.151 0.991
Aparch(1,1) 13 15.791 0.596 0.58 0.918 0.996 Figarch (1,1) 3 4.543 2.103 0.48 0.927 0.939
Egarch (0,1) 26 16.308 0.914 0.38 1.020 0.998 Garch (2,1) 28 4.834 0.903 0.34 1.306 0.981
(0,2) 15 16.026 0.890 0.39 0.942 0.999 Hgarch (1,1) 5 4.578 0.897 0.48 0.824 0.934
(1,1) 20 16.088 0.881 0.39 0.928 0.998
(1,2) 12 15.757 0.891 0.44 0.868 0.998 L3 loss function (26 models)
(2,1) 30 16.562 1.068 0.30 1.067 0.999 —
2,2) 6 15.316 0.282 0.79 0.784 0.996 MCS Rnk L, Tp p-val VR Corr
Orth i
rth. Arch (2) 71 18.210 1.128 0.28 1.101 0.971 Aparch (L1) 26 682.5 1116 028 1.128 1.000
Garch (1,1) 18 16.052 0.869 0.39 0.963 0.997 )
(2) © 15618 0827 044 0867 0998 Figarch (1,1) 17 660.0 0.769 0.48 1.062 1.000
(21) 10 15.644 0.814 0.44 0.884 0.999 Garch (1,1) 29 687.4 1.189 0.26 1.147 1.000
(2,2) 11 15.666 0.874 0.44 0.861 0.998 DECO Gjr(1,1) 24 680.2 1.076 0.30 1.121 1.000
Gjr(1,1) 7 15.391 0.405 0.71 0.812 0.996 (1,2) 22 677.6 1.152 0.27 1.105 1.000
(1,2) 3 14.853 0.120 0.90 0.705 0.997 Hgarch (1,1) 15 656.9 0.820 0.48 1.052 1.000
(;,;) i ijggg 0.070 (1)88 8538 888? Igarch (1,1) 21 675.9 0.896 0.38 1.108 0.999
22 : : : : : Rm(1,1) 25 681.9 1.025 0.32 1.136 1.000
RM (1,1) 8 15.464 0.153 0.86 0.973 0.992

Aparch (1,1) 10 641.6 0.795 0.48 0.991 0.999

Egarch (0,1) 16 658.6 0.782 0.47 1.050 1.000
(0,2) 11 648.8 0.787 0.48 1.001 1.000
(1,1) 12 650.5 0.808 0.44 0.986 1.000
(1,2) 8 637.2 1.057 0.48 0.949 0.999
(2,1) 18 664.1 0.841 0.42 1.072 1.000
(2,2) 4 617.4 0.667 0.49 0.871 0.999

Arch (1) 19 665.5 0.962 0.48 0.890 0.989

Orth.
v (2) 27 684.5 0.952 0.35 1.013 0.994
Garch (1,1) 13 652.6 0.797 0.48 1.021 0.999
(1,2) 6 6359 1.087 0.48 0.955 1.000
(2,1) 7 637.1 0.993 0.48 0.968 1.000
(2,2) 9 637.4 1.146 0.48 0.952 1.000
Gjr(1,1) 5 631.2 0.980 0.48 0.924 0.999
(1,2) 2 6058 1.224 0.49 0.825 0.999
(2,1) 1 590.6 - 1.00 0.776 0.999
(2,2) 3 609.2 0.858 0.49 0.846 0.999
RM (1,1) 14 654.4 0.886 0.48 1.044 0.998

Note. See Table 7?7



Table A.5: MCS (Lg) - Multistep ahead covariance forecasts

5-day ahead forecast horizon

Dot-Com bubble burst (5 models)

20-day ahead forecast horizon

Dot-Com bubble burst (8 models)

MCS Rnk L; Tp p-val VR Corr MCS Rnk L; Tp p-val VR  Corr
Aparch (1,1) 1 2.959 - 1.00 0.982 1.000 Aparch(1,1) 8 3.274 0.618 0.552 1.028 1.000
Egarch (0,1) 3 2.969 0.402 0.65 1.038 1.000 Egarch (0,2) 5 3.262 0.293 0.818 1.021 1.000

Orth. (0,2) 5 2996 0.991 0.32 1.095 0.999 (1,1) 2 3.251 0.021 0.978 1.020 1.000

Gjr(1,1) 2 2.967 0.152 0.69 0.909 0.999 Orth. (2,1) 4 3.257 0.072 0.953 1.028 1.000
(1,2) 4 2.984 1.126 0.30 0.986 1.000 (0,1) 1 3.250 -  1.000 1.011 1.000
Gjr(1,1) 3 3.254 0.015 0.978 0.965 0.999
(1,2) 6 3.265 0.256 0.808 0.971 1.000
(2,1) 7 3.273 0.318 0.751 0.963 0.999

Calm period (1 models Calm period (3 models

p p
MCS Rnk L; Tp p-val VR Corr MCS Rnk L; Tp p-val VR Corr
CCC Egarch(2,1) 1 0.610 - 1.00 - - coo  Bsarch(2,1) 3 0.635 0.598 0.440 1.010 1.000
Garch(1,2) 1 0.633 -  1.000 0.995 1.000
DCCT Garch(1,2) 2 0.633 1.614 0.440 0.995 1.000
2007-2008 financial crisis (30 models) 2007-2008 financial crisis (18 models)

MCS Rnk L; Tp p-val VR Corr MCS Rnk L; Tp p-val VR  Corr

Garch (2,1) 39 21.09 1.216 0.25 1.138 0.997 CCC Rm(1,1) 18 23.86 1.105 0.32 1.046 0.999
Gjr(1,2) 36 20.98 1.181 0.26 1.133 0.997

DCCA (211) 29 2072 0959 035 1109 0.998 |, Garch (2,1) 20 23.99 1.208 0.27 1.049 0.998

Igarch (1.1) 27 20.53 1.156 0.27 1.026 0.998 Igarch (1,1) 15 23.56 1.009 0.37 0.941 0.999
Rm(1,1) 7 19.56 0.303 0.76 1.020 0.999 Rm(1,1) 3 2287 0.394 0.73 1.009 1.000

DOCT Rm(11) 26 2052 0937 037 1.067 099 PCCT Rm(1,1) 12 23.48 1.117 0.37 1.031 0.998
- Igarch (1,1) 13 23.54 1.098 0.37 0.939 0.999

S Gjr(2,1) 32 20.82 0.985 0.34 1.115 0.997 DCCE Rm(L1) 5 2313 0579 058 1023 1.000

Igarch (1,1) 25 20.51 1.074 0.30 1.025 0.998
Rm(1,1) 15 19.92 0.951 0.40 1.045 0.999 Garch(2,1) 9 23.43 1.149 0.37 1.020 0.999
DECO 1garch(1,1) 6 23.17 0.390 0.73 0.906 0.997
Garch (1,2) 24 20.51 1.029 0.32 1.073 0.999 Rm (1,1) 1 22.64 - 1.00 0.993 0.999
(2,1) 20 20.16 0.918 0.38 1.053 0.999
Gjr(1,1) 13 19.88 0.915 0.39 1.022 1.000 Aparch(1,1) 8 23.32 1.194 0.37 1.041 1.000
DECO (1,2) 19 20.13 0.923 0.38 1.052 0.999 Garch (1,1) 7 23.29 1.177 0.37 1.023 1.000
(21) 12 19.83 0875 040 1.030 0.999 (2,1) 14 23.56 1.250 0.26 1.022 1.000
th.
(2,2) 18 20.04 0.918 0.38 0.981 0.998 T Gjr(1,1) 4 22.97 0.465 0.73 1.003 0.999
Igarch (1,1) 10 19.67 0.814 0.44 0.934 0.996 (1,2) 10 23.45 0.991 0.37 1.026 0.999
Rm(1,1) 1 1881 - 1.00 0.942 0.999 (2,1) 11 23.45 1.057 0.37 1.011 0.999
(2,2) 16 23.67 0.989 0.37 0.995 0.999
Aparch(1,1) 5 19.48 0.725 0.48 0.938 0.997 o 1 2 2273 0015 052 0961 0908
Egarch (0,1) 14 19.89 0.918 0.38 0.980 0.999 D : : : ’ :
(1,1) 17 20.02 0.901 0.39 1.002 0.999
(2,1) 22 20.34 0.947 0.36 1.037 0.999
(2,2) 16 19.94 0.873 0.40 0.961 0.999
Orth.  Garch(1,1) 6 19.54 0.873 0.40 0.938 0.997
(1,2) 21 20.27 1.117 0.28 1.011 0.999
(2,1) 8 19.58 0.908 0.40 0.949 0.998
Gjr(1,1) 3 18.93 0.022 0.98 0.889 0.994
(1,2) 11 19.71 0.906 0.39 0.969 0.999
(2,1) 4 18.97 0.032 0.98 0.896 0.996
(2,2) 9 19.64 0.897 0.40 0.938 0.998
RM (1,1) 2 18.83 0.001 0.98 0.887 0.994

Note. See Table 77.



