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Default prediction with credit contagion under financial crisis

XIE Shang<u' WANG Shou~yang' ZHOU Yong'’

1. Academy of Mathematics and Systems Science Chinese Academy of Sciences Beijing 100190 China;
2. Department of Statistics Shanghai University of Finance and Economics Shanghai 200433 China

Abstract: In this paper we consider the default risk models with multi-period stochastic covariates incorpora—
ting the dynamics of macroeconomic firm-specific and industry-specific covariates which were used to charac—

terize the credit contagion between industries. We propose maximum likelihood estimators for parameters of de—



fault risk intensities and then show the maximum likelihood estimator for term structure of conditional corpo—

rate default probabilities. Meanwhile

multi-period corporate default risk models by the maximum likelihood estimators. Finally

it is easy to construct the significant test for credit contagion effect in

simulation studies

are conducted to compare the performance of the working independence estimator to that of the weighted mar—

ginal likelihood estimator.

Key words: financial crisis; default risk; credit contagion; default prediction

1 (Ind) ( Mar) (¢ =100 « = 0.05)
Table 1 Simulated results based on working independence and weighted average estimator (¢ = 100 « = 0. 05)
Ind Mar Ind Mar
0 |c =100
Bias SE SD Bias SE SD MSE Conv MSE Conv
a - 0.001 0.073 0. 066 0. 002 0.072 0. 064 0.073 0.934 0.072 0.924
4.0 B 0.038 0. 365 0.321 0. 047 0.339 0.297 0.367 0. 946 0. 341 0. 940
y - 0. 006 0.111 0. 102 - 0. 000 0. 060 0. 060 0.111 0.938 0. 059 0.948
a 0. 002 0.072 0. 068 0. 004 0.072 0. 066 0.072 0.942 0.071 0.930
1.0 B 0.041 0. 357 0.331 0. 046 0.331 0.322 0.358 0.926 0.332 0. 946
y - 0.004 0. 104 0. 102 -0.001 0. 060 0. 061 0. 104 0.936 0. 059 0. 956
a -0.001 0.077 0. 069 0.003 0.077 0.070 0.077 0.936 0.076 0.936
0.25 B 0. 056 0.410 0.328 0. 059 0.367 0.341 0.413 0. 898 0.370 0.932
y -0.002 0. 104 0. 103 -0.005 0. 065 0. 062 0. 104 0.952 0. 064 0.930
a 0. 009 0. 080 0. 068 0.013 0.079 0.073 0. 080 0.914 0.079 0.934
0.01 B 0.018 0.432 0.333 0.033 0.369 0.362 0.432 0. 890 0.370 0.954
y - 0. 006 0.107 0. 102 -0.003 0. 063 0. 063 0. 107 0.928 0. 063 0.958
2 (Ind) (Mar) (c =50 o =0.05)
Table 2 Simulated results based on working independence and weighted average estimator(¢ = 50 « = 0.05)
Ind Mar Ind Mar
0 c =50
Bias SE SD Bias SE SD MSE Conv MSE Conv
a 0. 000 0.076 0.079 0. 003 0.076 0.076 0.076 0. 964 0.076 0.954
4.0 B 0.029 0.502 0. 445 0. 036 0.476 0. 409 0.503 0.932 0.477 0.932
y -0.012 0.110 0.111 - 0. 005 0. 067 0. 065 0.110 0.968 0. 067 0.942
a 0. 004 0. 088 0. 081 0. 007 0. 089 0.079 0.088 0.954 0. 089 0.932
1.0 B 0. 020 0.479 0.442 0. 032 0.438 0.417 0. 480 0.938 0.439 0.952
y - 0. 006 0.108 0. 109 -0.003 0. 064 0. 064 0. 108 0. 940 0. 064 0.958
a -0.003 0. 090 0. 080 - 0.000 0. 090 0. 081 0. 090 0.926 0. 090 0.932
0.25 B 0.052 0.514 0.433 0. 063 0. 468 0. 436 0.517 0.916 0.472 0. 946
y - 0. 006 0.114 0.110 -0.001 0. 067 0. 066 0.114 0.928 0. 067 0.948
a -0.001 0. 092 0. 080 0. 004 0. 090 0. 085 0.092 0.922 0. 090 0.938
0.01 B 0. 050 0.525 0.434 0. 054 0. 486 0. 457 0.527 0. 906 0. 489 0.936
y -0.009 0.115 0.110 - 0. 005 0.070 0. 068 0.115 0.936 0.070 0.936
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Table 3 Simulated results for contagion test
Hy:p =0 Hy B =p
0 ¢ =100
0 -0.2 -0.4 -0.6 -0.8 -1.0 -1.2 -1.4 -1.6
Ind 0.054 0.152 0.336 0.576 0.740 0. 860 0.922 0.950 0.970
4.0
Mar 0.060 0.160 0.390 0.638 0.784 0.902 0.934 0.978 0.986
Ind 0.074 0.154 0.330 0.538 0.708 0.846 0.924 0.950 0.974
1.0
Mar 0.054 0.142 0.344 0.556 0.722 0.876 0.938 0.968 0.988
Ind 0.102 0.162 0.338 0.564 0.730 0. 846 0.926 0.954 0.978
0.25
Mar 0.068 0.138 0.282 0.518 0.720 0.846 0.934 0.966 0.984
Ind 0.110 0.192 0.356 0.536 0.680 0.792 0.870 0.932 0.954
0.01
Mar 0.046 0.130 0.278 0.474 0.620 0.774 0.878 0.950 0.976
0 ¢ =50
Ind 0.068 0.118 0.232 0.394 0.546 0.682 0.774 0. 840 0. 890
4.0
Mar 0.068 0.132 0.276 0.436 0.592 0.738 0.818 0.880 0.912
Ind 0.062 0.098 0.224 0.390 0.540 0.676 0.754 0.836 0.904
1.0
Mar 0.048 0.106 0.242 0.410 0.570 0.708 0.798 0.882 0.936
Ind 0.084 0.150 0.278 0.426 0.578 0.696 0.798 0.850 0.900
0.25
Mar 0.054 0.124 0.250 0.412 0.588 0.700 0.794 0.868 0.918
Ind 0.094 0.146 0.260 0.398 0.522 0.650 0.766 0. 856 0.908
0.01
Mar 0.064 0.100 0.204 0.368 0.502 0.658 0.768 0. 846 0.908
0.9 0.9
0.8 0.8
0.7 0.
0.6 0.6
_‘_'__ 0.5 o 0.5
= 0.4 0.4
0.3 0.
0.2 0.
0.1 0.1
0 - 0 .
0 0.5 | 0 0.5 1.5
B =4.0,ce=10 B =1.0,ce=100
l
9 0.y
0.8 0.8
0.6 0.6
- 05 — 0.5
% 0.4 0.4
0.3 0
().2 0.2
0.1 0.1
() b}
0 .5 ] 2 0 5 5
B =4.0 50) 68 =1.0,c0=50
1

Fig. 1 Power curve for contagion test



