Supplemental Appendiz for:

Time-Varying Systemic Risk:
Evidence from a Dynamic Copula Model of CDS Spreads

Dong Hwan Oh and Andrew J. Patton
23 May 2013

S.A.1 Additional tables

Table S1: Simulation results for the “heterogeneous dependence” model

True Bias Std Median 90% 10% Diff

(90%-10%)

w;  -0.030 0.004 0.017 -0.022 -0.005 -0.052  0.047
wy -0.029 0.004 0.018 -0.022 -0.005 -0.048  0.043
wsz -0.029 0.004 0.016 -0.021 -0.005 -0.043  0.038
wyg -0.028 0.003 0.017 -0.023 -0.005 -0.047  0.042
ws -0.028 0.004 0.016 -0.020 -0.005 -0.046  0.041
we -0.027 0.004 0.016 -0.020 -0.003 -0.044  0.040
wry -0.026 0.003 0.016 -0.022 -0.004 -0.042  0.038
wg -0.026 0.003 0.016 -0.020 -0.005 -0.043  0.038
wg -0.025 0.003 0.015 -0.019 -0.005 -0.041  0.036
wip -0.025 0.002 0.016 -0.019 -0.005 -0.041  0.036
wyp -0.024 0.002 0.015 -0.018 -0.004 -0.038  0.033
w2 -0.023 0.003 0.013 -0.018 -0.004 -0.037  0.032
wyz -0.023 0.003 0.014 -0.018 -0.004 -0.038  0.033
wys -0.022 0.003 0.012 -0.018 -0.004 -0.035  0.031
wis -0.022 0.002 0.013 -0.019 -0.004 -0.043  0.039
wie -0.021 0.002 0.013 -0.016 -0.003 -0.034  0.031
w7 -0.020 0.003 0.011  -0.015 -0.003 -0.032  0.029
wig -0.020 0.002 0.013 -0.015 -0.003 -0.033  0.030
wyg -0.019 0.002 0.012 -0.016 -0.003 -0.031  0.028
wy -0.019 0.002 0.011 -0.015 -0.003 -0.033  0.030
wy; -0.018 0.003 0.010 -0.013 -0.003 -0.028  0.025
wy -0.017 0.002 0.010 -0.013 -0.003 -0.028  0.025
woz -0.017 0.003 0.009 -0.013 -0.003 -0.025  0.022
wye -0.016 0.002 0.010 -0.013 -0.003 -0.024  0.021
wys -0.016 0.000 0.010 -0.014 -0.003 -0.030  0.027




Table S1: Simulation results for the “heterogeneous dependence” model
(continued)

True Bias Std Median  90% 10% Diff

(90%-10%)

wge -0.015 0.001 0.010 -0.012 -0.003 -0.028  0.025
wyy -0.014 0.000 0.011 -0.011 -0.003 -0.028  0.025
weg -0.014 0.001 0.009 -0.011 -0.002 -0.023  0.021
wyg -0.013 0.000 0.009 -0.011 -0.002 -0.025  0.023
wsg -0.012  0.001 0.008 -0.010 -0.002 -0.022  0.020
wz; -0.012  0.000 0.008 -0.010 -0.002 -0.022  0.020
wzz -0.011 0.001 0.008 -0.008 -0.002 -0.019  0.017
wsz -0.011 0.001 0.007 -0.009 -0.002 -0.017  0.015
wsq -0.010 -0.001 0.008 -0.009 -0.002 -0.021  0.019
wss -0.009 0.000 0.008 -0.008 -0.002 -0.020  0.018
wsg -0.009 0.000 0.007 -0.008 -0.002 -0.018  0.016
wzy -0.008 0.001 0.005 -0.006 -0.001 -0.014  0.013
wsg -0.008 0.001 0.006 -0.005 -0.001 -0.016  0.015
wzg -0.007 0.001 0.005 -0.005 -0.001 -0.013  0.012
wgo -0.006 -0.001 0.005 -0.006 -0.002 -0.015 0.014
wg -0.006 -0.003 0.007 -0.007 -0.002 -0.019  0.017
w2 -0.005 0.000 0.004 -0.005 -0.001 -0.010  0.009
wgz -0.005 0.001 0.004 -0.003 0.000 -0.009  0.008
wge -0.004 0.000 0.004 -0.003 0.000 -0.010 0.010
wgs -0.003 -0.001 0.005 -0.003 0.000 -0.010  0.010
wge -0.003 0.001 0.003 -0.002 0.002 -0.007  0.008
wgr -0.002 -0.001 0.003 -0.002 0.000 -0.006  0.006
wgg -0.002 -0.001 0.003 -0.001 0.001 -0.006  0.008
wg -0.001 -0.001 0.004 -0.001 0.002 -0.006  0.008
wso 0.000 -0.002 0.004 -0.002 0.001 -0.007  0.008
ws;  0.000 -0.002 0.003 -0.001 0.001 -0.006  0.007
ws2  0.001 -0.001 0.004 0.000 0.004 -0.003  0.007
wsz  0.002  0.000 0.004 0.000 0.006 -0.003  0.009
wse 0.002 -0.003 0.004 -0.001 0.002 -0.005  0.007
wss  0.003 -0.001 0.004 0.001  0.007 -0.003  0.010
wse  0.003 -0.002 0.003 0.001  0.007 -0.002  0.009
ws7  0.004 0.000 0.004 0.003 0.010 0.000  0.010
wsg  0.005 -0.002 0.004 0.001 0.008 -0.001  0.009
ws9  0.005 -0.002 0.003 0.003 0.008 0.000  0.008
wego  0.006 -0.002 0.005 0.003 0.010 0.000  0.010




Table S1: Simulation results for the “heterogeneous dependence” model
(continued)

True Bias Std Median 90% 10% Diff

(90%-10%)

wer  0.006 -0.002 0.005 0.003 0.010 0.000  0.010
wez 0.007 -0.001 0.005 0.004 0.013 0.001  0.012
wez  0.008 -0.003 0.005 0.003 0.012 0.000  0.011
wea 0.008 -0.002 0.005 0.004 0.013 0.001  0.012
wes  0.009 -0.002 0.006 0.005 0.013 0.000 0.013
wee  0.009 -0.003 0.005 0.006 0.014 0.001  0.013
wer 0.010 -0.004 0.006 0.005 0.013 0.000  0.013
wes 0.011 -0.004 0.006 0.005 0.013 0.001  0.013
weg 0.011 -0.002 0.007 0.008 0.022 0.002  0.020
wyo 0.012 -0.004 0.007 0.007 0.017 0.001  0.016
wy o 0.012 -0.003 0.007 0.009 0.019 0.001  0.017
wry  0.013 -0.005 0.007 0.007 0.016 0.001  0.015
wrz  0.014 -0.004 0.008 0.008 0.020 0.001  0.019
wrg 0.014 -0.004 0.009 0.008 0.023 0.002  0.021
wrs  0.015 -0.004 0.008 0.009 0.019 0.002  0.017
wre 0.016 -0.005 0.009 0.008 0.025 0.002  0.023
wrr  0.016 -0.003 0.009 0.011 0.026 0.002  0.024
wrg  0.017 -0.004 0.009 0.010 0.024 0.002  0.022
wrg 0.017 -0.004 0.010 0.011 0.032 0.002  0.030
wgo 0.018 -0.004 0.009 0.012 0.026 0.002  0.024
wgr 0.019 -0.006 0.009 0.011 0.024 0.002  0.022
wgy 0.019 -0.005 0.010 0.012 0.026 0.003  0.024
wgz 0.020 -0.005 0.010 0.012 0.029 0.002  0.027
wge 0.020 -0.004 0.012 0.013 0.033 0.004  0.030
wgs 0.021 -0.006 0.011 0.014 0.032 0.002  0.030
wse 0.022 -0.006 0.011 0.014 0.029 0.003  0.026
wgy 0.022 -0.006 0.013 0.015 0.032 0.003  0.029
wgs 0.023 -0.006 0.011 0.014 0.032 0.004  0.028
wgg 0.023 -0.006 0.012 0.016 0.033 0.003  0.030
wgo 0.024 -0.006 0.012 0.016 0.036 0.003  0.033
wo; 0.025 -0.005 0.014 0.017 0.036 0.004 0.033
wgz 0.025 -0.005 0.014 0.018 0.039 0.003  0.036
wo3z 0.026 -0.007 0.012 0.018 0.038 0.003  0.035
wos 0.026 -0.006 0.015 0.018 0.040 0.004  0.036
wos 0.027 -0.006 0.014 0.018 0.040 0.004  0.036




Table S1: Simulation results for the “heterogeneous dependence” model
(continued)

True Bias Std Median 90% 10% Diff

(90%-10%)

woe 0.028 -0.007 0.015 0.019 0.042 0.004 0.038
woy 0.028 -0.006 0.015 0.019 0.042 0.004 0.038
wog  0.029 -0.006 0.015 0.020 0.045 0.004  0.041
wgg 0.029 -0.008 0.013 0.020 0.038 0.004  0.034
wioo 0.030 -0.007 0.016 0.021 0.040 0.004  0.036
a 0.050 -0.006 0.015 0.045 0.062 0.023  0.039
g 0.980 0.002 0.012 0.983 0.997 0.966  0.031
v~ 0.200 -0.002 0.009 0.199 0.209 0.186  0.023
v, 0.100 0.008 0.032 0.111 0.152 0.064  0.088

Notes: This table presents results from the simulation study described in Section 3 of the
paper. Panel C contains results for the “heterogeneous dependence” model.
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Table S3: Simulation results for MLE with different numbers of quadrature

nodes
10 nodes 50 nodes 150 nodes
A vl P A vl P A vt Y

True 1.000 0.250 -0.500 1.000 0.250 -0.500 1.000 0.250 -0.500
Bias 0.039 -0.062 -0.072 0.023 -0.018 -0.039 0.026 -0.002 -0.026
Std 0.126  0.038 0.203 0.144 0.049 0.168 0.135 0.045 0.144
Median 1.021 0.193 -0.532 1.014 0.236 -0.510 1.027 0.251 -0.500
90% quant 1.204 0.239 -0.341 1.208 0.293 -0.339 1.187 0.305 -0.349
10% quant 0.878 0.136 -0.990 0.846 0.163 -0.751 0.856 0.188 -0.704
diff (90%-10%) 0.326 0.103 0.649 0.362 0.130 0.412 0.331 0.118 0.355

Notes: This table presents the results from the simulation study described in Appendix

A of the paper.



S.A.2 “Variance targeting” assumptions

In Figure 1 we present simulation evidence supporting the applicability of the assumptions
underlying Proposition 1 of the paper. In both panels we use a simulation with 50,000
observations to estimate the true functions. The left panel shows the mapping from rank
correlation to linear correlation. This mapping changes slightly with the shape parameters
(0.,0.), but we see that for all choices presented the function is indeed strictly increasing,
supporting assumption (d). We further see that for all three shape parameter choices the
function ¢ is close to being the identity function, and we invoke this approximation in
our estimation to increase computational speed. The right panel plots the mapping from
rank correlation to log factor loadings, and we see that the true mapping is reasonably
approximated by a straight line, particularly for values of rank correlation near the sample

average rank correlation in our application, which is around 0.4, supporting assumption (c).
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Figure 1: The left panel plots the mapping from rank correlation to linear correlation for
various choices of shape parameters in the factor copula. The right panel compares the true
mappings from rank correlation to log-lambda with a linear approximation.



