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S.A.1 Additional Tables

Tables S.A.1 to S.A.4 provide simulation results concerning the selection frequencies
using the SMM-BIC criterion for 7" = 500, 2000, which can be compared to the cases
for T'= 1000 in the main text. In addition to the main simulation results based on the
SMM-BIC criterion in the paper, Tables S.A.5 to S.A.8 contain additional simulation
results on the selection frequencies among all model/moment combinations according
to the SMM-AIC and the SMM-HQIC criteria. Four factor copula models, n-n, skewn-
n, t-t and skewt-t, and five sets of moments m;,i = 1,...,5 constitute the candidate
combinations used in the SMM estimation. The sets m;,7 = 1,...,5 are defined in
Section 5. The marginal distributions of the simulated data follow AR(1)-GARCH(1,1)
processes, see equation (14) in main text. The sample lengths are 7" = 500, 1000, 2000.
The number of Monte Carlo replications is R = 200. Tables S.A.5 and S.A.7 provide
the results for N = 5, whereas Tables S.A.6 and S.A.8 present the results for N = 10.
Tables S.A.9 to S.A.12 contain the selection frequencies of models given predetermined

sets of moments according to AIC and HQIC criteria.
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The upper panels in Tables S.A.13 and S.A.14 list the following metrics: the average
coverage rate of the VaR violations (Cov) over R = 100 Monte Carlo replications, the
average percentage bias (%Bias) and the average percentage RMSE (%RMSE) for the
5%-VaR and 1%-VaR predictions over the Ty = 500 forecasting horizon, and the average
loss (Loss) of the VaR forecasts over Ty and R Monte Carlo replications. The results of
the Diebold-Mariano (DM) test for a pairwise comparisons between the models in terms
of the VaR forecasting accuracy can be found in the lower panels in Tables S.A.13 and
S.A.14. The left (right) number in each cell in the lower panel reports the number of
times that the row model significantly outperforms (underperforms) the column model

at the 5% significance level.



Table S.A.1: Simulation results: empirical selection frequencies among all

model /moment combinations based on the BIC for 7" = 500 and N = 5,10 dimen-

sions
Panel A: N =5 Panel B: N =10
Co
) n-n t-t skewn-n  skewt-t n-n t-t skewn-n  skewt-t
C
n-n 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
my

skewn-n | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

n-n 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

i skewn-n | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
n-n 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

" skewn-n | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
n-n 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

" skewn-n | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
n-n 0.970 0.690 0.280 0.005 0.995 0.755 0.220 0.005
t-t 0.000  0.215 0.000 0.000 0.000  0.160 0.000 0.000

ms

skewn-n | 0.030  0.060 0.715 0.525 0.005  0.055 0.780 0.525
skewt-t | 0.000  0.035 0.005 0.470 0.000  0.030 0.000 0.470

Note: The vector of true model parameters is (3,1, \)’ = (1,0.25, —0.5)". The element-wise product
of 0 and the selection vector b gives one specific candidate model. The n-n, skewn-n, t-t and skewt-t
factor copula models are candidate models used in SMM estimation. The candidate sets of moments
are m;,i = 1,...,5. The marginal distributions of simulated data follow AR(1)-GARCH(1,1) pro-
cesses. The sample length is T = 500. The number of Monte Carlo replications is R = 200. C
(rowwise) denotes the model/moment combination selected by the SMM-BIC selection procedure, Cy

(columnwise) denotes the DGP. The highest selection frequencies are marked in bold.



Table S.A.2: Simulation results: empirical selection frequencies among all

model /moment combinations based on the BIC for 7" = 2000 and N = 5, 10 dimensions

Panel A: N =5 Panel B: N =10

é Co n-n t-t skewn-n  skewt-t n-n t-t skewn-n  skewt-t

n-n 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

" skewn-n | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

n-n 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

i skewn-n | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

n-n 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

" skewn-n | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

n-n 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

" skewn-n | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

n-n 0.995 0.145 0.000 0.000 1.000 0.115 0.000 0.000

t-t 0.000  0.805 0.000 0.000 0.000  0.850 0.000 0.000

" skewn-n | 0.005  0.010 1.000 0.030 0.000  0.000 1.000 0.000
skewt-t | 0.000  0.040 0.000 0.970 0.000  0.035 0.000 1.000

Note: The vector of true model parameters is (3,7, \)’ = (1,0.25, —0.5)’. The element-wise product
of @ and the selection vector b gives one specific candidate model. The n-n, skewn-n, t-t and skewt-t
factor copula models are candidate models used in SMM estimation. The candidate sets of moments
are m;,4 = 1,...,5. The marginal distributions of simulated data follow AR(1)-GARCH(1,1) pro-
cesses. The sample length is T" = 2000. The number of Monte Carlo replications is R = 200. C
(rowwise) denotes the model/moment combination selected by the SMM-BIC selection procedure, Cy

(columnwise) denotes the DGP. The highest selection frequencies are marked in bold.



Table S.A.3: Simulation results: empirical selection frequencies of models given prede-

termined sets of moments based on the BIC for 7"= 500 and N = 5, 10 dimensions

Panel A: N =5 Panel B: N =10

é Co n-n t-t skewn-n  skewt-t n-n t-t skewn-n  skewt-t

n-n 0.975 0.625  0.920 0.410 | 0.980 0.660 0.990 0.425

t-t 0.025  0.370 0.075 0.570 0.020  0.340 0.010 0.575

" skewn-n | 0.000  0.005 0.005 0.005 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.015 0.000  0.000 0.000 0.000

n-n 0.965 0.500 0.845 0.065 0.975 0.515 0.915 0.045

t-t 0.035  0.490 0.115 0.630 0.025  0.475 0.070 0.685

i skewn-n | 0.000  0.010 0.040 0.120 0.000  0.010 0.015 0.130
skewt-t | 0.000  0.000 0.000 0.185 0.000  0.000 0.000 0.140

n-n 0.975 0.730 0.360 0.005 1.000 0.820 0.320 0.005

t-t 0.000  0.175 0.000 0.000 0.000  0.095 0.000 0.000

" skewn-n | 0.025  0.070 0.640 0.630 0.000  0.060 0.680 0.610
skewt-t | 0.000  0.025 0.000 0.365 0.000  0.025 0.000 0.385

n-n 1.000 1.000 1.000 0.985 | 1.000 1.000 1.000 1.000

t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

" skewn-n | 0.000  0.000 0.000 0.015 0.000  0.000 0.000 0.000
skewt-t | 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

n-n 0.970 0.690 0.280 0.005 0.995 0.755 0.220 0.005

t-t 0.000  0.215 0.000 0.000 0.000  0.160 0.000 0.000

" skewn-n | 0.030  0.060 0.715 0.525 0.005  0.055 0.780 0.525
skewt-t | 0.000  0.035 0.005 0.470 0.000  0.030 0.000 0.470

Note: The vector of true model parameters is (3,7, \)’ = (1,0.25, —0.5)’. The element-wise product
of @ and the selection vector b gives one specific candidate model. The n-n, skewn-n, t-t and skewt-t
factor copula models are candidate models used in SMM estimation. The candidate sets of moments
are m;,4 = 1,...,5. The marginal distributions of simulated data follow AR(1)-GARCH(1,1) pro-
cesses. The sample length is T = 500. The number of Monte Carlo replications is R = 200. C
(rowwise) denotes the model selected by the SMM-BIC procedure given m;,i = 1,...,5, respectively.

Cy (columnwise) denotes the DGP. The highest selection frequencies are marked in bold.



Table S.A.4: Simulation results: empirical selection frequencies of models given prede-

termined sets of moments based on the BIC for T"= 2000 and N = 5, 10 dimensions

Panel A: N =5 Panel B: N =10

é Co n-n t-t skewn-n  skewt-t n-n t-t skewn-n  skewt-t

n-n 0.995 0.270 0.960 0.035 1.000 0.270 0.985 0.020

t-t 0.000  0.730 0.035 0.940 0.000 0.730 0.015 0.950

" skewn-n | 0.005  0.000 0.005 0.010 0.000  0.000 0.000 0.010
skewt-t | 0.000  0.000 0.000 0.015 0.000  0.000 0.000 0.020

n-n 0.990 0.100 0.400 0.000 | 0.995 0.080 0.440 0.000

t-t 0.000  0.810 0.115 0.460 0.005 0.845 0.075 0.425

i skewn-n | 0.010  0.090 0.485 0.000 0.000  0.075 0.485 0.000
skewt-t | 0.000  0.000 0.000 0.540 0.000  0.000 0.000 0.575

n-n 0.995 0.205 0.000 0.000 1.000 0.165 0.000 0.000

t-t 0.000 0.750 0.000 0.000 0.000  0.795 0.000 0.000

" skewn-n | 0.005  0.010 1.000 0.025 0.000  0.000 1.000 0.005
skewt-t | 0.000  0.035 0.000 0.975 0.000  0.040 0.000 0.995

n-n 1.000 1.000 0.995 0.695 | 1.000 1.000 0.995 0.745

t-t 0.000  0.000 0.000 0.000 0.000  0.000 0.000 0.000

" skewn-n | 0.000  0.000 0.005 0.180 0.000  0.000 0.005 0.175
skewt-t | 0.000  0.000 0.000 0.125 0.000  0.000 0.000 0.080

n-n 0.995 0.145 0.000 0.000 1.000 0.115 0.000 0.000

t-t 0.000  0.805 0.000 0.000 0.000  0.850 0.000 0.000

" skewn-n | 0.005  0.010 1.000 0.030 0.000  0.000 1.000 0.000
skewt-t | 0.000  0.040 0.000 0.970 0.000  0.035 0.000 1.000

Note: The vector of true model parameters is (3,7, \)’ = (1,0.25, —0.5)’. The element-wise product
of @ and the selection vector b gives one specific candidate model. The n-n, skewn-n, t-t and skewt-t
factor copula models are candidate models used in SMM estimation. The candidate sets of moments
are m;,4 = 1,...,5. The marginal distributions of simulated data follow AR(1)-GARCH(1,1) pro-
cesses. The sample length is T" = 2000. The number of Monte Carlo replications is R = 200. C
(rowwise) denotes the model selected by the SMM-BIC procedure given m;,i = 1,...,5, respectively.

Cy (columnwise) denotes the DGP. The highest selection frequencies are marked in bold.
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