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1 r

Name of Variable =1

Mean of Working Series 0. 001461
Standard Deviation 0. 02847
Number of Observations 241
Autocorrelations
Lag Covariance Correlation -19 8 7 6 543210123 452¢6 71891 Std Error
0 0. 00081055 1. 00000 I | % % % % % % % % % | 0
1 -5.1367E -6 -0.00634 I . [ I 0. 064416
2 -0. 0000480 -0.05918 | L | 0. 064418
3 0. 00002399 0. 02960 I . [ | 0. 064643
4 -0.0001320 -0.16281 I * ok ok | e | 0. 064700
5 -0. 0000823 -0.10155 I L T B | 0. 066378
6 0. 00009813 0. 12107 I el % ke | 0. 067019
7 -0. 0000463 -0.05711 I L B I 0. 067921
8 8.03791E -6 0. 00992 I . [ I 0. 068120
9 0. 00002470 0. 03047 I . [ I 0. 068126
10 -0. 0000286 -0.03533 I L | 0. 068182
2
Name of Variable =12
Mean of Working Series 0. 000813
Standard Deviation 0.001394
Number of Observations 241
Autocorrelations
Lag Covariance Correlation -19 8 7 6 543210123456 72891 Std Error
0 1.94354E -6 1. 00000 I | % % * | 0
1 8.21723E -8 0. 04228 I . [ | 0. 064416
2 3.43857E -7 0. 17692 I . | % % % % I 0. 064531
3 1. 81886E -7 0. 09358 I . | % % I 0. 066513
4 3.2275E -7 0. 16606 I . | % % % | 0. 067057
5 8.20276E -8 0. 04221 | . [ | 0. 068742
6 1. 69453E -7 0.08719 I . | % % - I 0. 08850
7 1. 10282E -7 0. 05674 I . [ ox . \ 0. 069306
8 -1.8918E -7 -0.09734 I e % x| . | 0. 069499
9 5. 14837E -8 0. 02649 I . [o* . | 0. 070062
10 4.79835E -8 0. 02469 | . | . | 0. 070104
3 r2LM 4 GARCH( 1)
Q and LM Tests for ARCH Disturbances GARCH Estimates
Order Q Pr>Q M Pr>Q SSE 0. 1953753 Observations 241
1 0. 5454 0. 4602 0. 5634 0. 4529
MSE 0. 0008107 Uncond Var 0. 00087867
2 7.4276 0. 0244 7.3402 0. 0255
3 9. 5662 0. 0226 3. 8753 0.0310 Log Likelihood 523. 904609 Total R-Square
4 16. 0044 0. 0030 12.9619 0.0115 SBC -1025.87 AIC -1039. 8092
> 16. 3866 0.0058  12.9691 0.0237 Normality Test 8.8924 Pr > ChiSq 0.0117
6 18. 5835 0. 0049 13. 3627 0. 0376
R ) . Standard
7 19. 5461 0. 0066 13. 5569 0. 0596 Variable DF Estimate Exror t Value Pr> Itl
8 22.0221 0- 0049 18. 8789 0-0155 Intercept 1 0.001086  0.001714 0. 63 0.5263
9 22.2924 0. 0080 18. 9054 0. 0260
ARCHO 1 0. 0000894 0. 0000545 1. 64 0. 1011
10 22.5574 0.0125 19. 4069 0.0354
11 22. 6075 0. 0201 19. 4680 0. 0532 ARCH1 1 0.16700.0640 2.61 0.0091
12 22. 6444 0. 0309 19. 4951 0.0773 GARCHI1 1 0.7313 0. 1073 6.82 <0. 0001
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5 ca3
Autocorrelations
Lag Covariance Correlation -19 8 7 6 543 210123 435 8 9 1 Std Error
0 0. 0043140 1. 00000 I | % % % % % * x| 0
1 0.0014537 0. 33697 I . | % % % % % | 0. 166667
2 0. 00095841 0.22216 I . | % % K% % | 0. 184624
3 0. 0015677 0. 36340 I . | % % % % % . | 0. 191906
4 0.0013874 0. 32160 I . | % % % % % | 0.210154
5 0.0011446 0.26532 I . | % % % % % | 0. 223407
6 0.0012717 0.29479 I . | % % % % % | 0.231995
7 0. 00039209 0. 09089 I . | % % . | 0.242177
8 0. 00037037 0. 08585 I . | % % . | 0.243123
9 0.0015119 0. 35047 I . | % % % % % . | 0. 243963
10 0. 00028832 0. 06683 I . | . | 0. 257569
11 -0.0001330 -0.03083 I . | . | 0. 258050
12 0. 00008736 0. 02025 I . | . | 0.258153
6 ca3
Partial Autocorrelations
Lag Correlation -1 9 7 6 5 4 3 2 1 01 2 3 4 5 6 7 1
1 0. 33697 | 8- | % % % * * |
2 0. 12253 | . | % % . |
3 0.29368 | . | % % Kk Kk Kk K e |
4 0. 15083 | . | x % % . |
5 0. 09962 | . | x % . |
6 0.11184 I . | *x % . |
7 -0.17822 I ¢ kX% kx| . |
8 -0.07278 I . #o . |
9 0. 24469 I . I % % % *x % . |
10 -0.16912 I . * % x| . |
11 -0.09264 I . * x| . |
12 -0.11121 | . * K% | . |
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7 ca3

Autocorrelation Check for White Noise

To Lag Chi-Square DF Pr > ChiSq Autocorrelations
6 23.39 6 0. 0007 0.337 0.222 0.363 0.322 0. 265 0. 295
12 30. 67 12 0. 0022 0. 091 0. 086 0. 350 0. 067 -0.031 0. 020
ca3 ( 8 8 o AR(2)
) ca3 ca3, =1 -
ARMA 0 0.27373 x ca3,_, -
8 ca3 ARIMA
Minimum Information Criterion
Lags MA O MA 1 MA 2 MA 3 MA 4 MA S5 MA 6
AR O -5.23429 -5.65049 -5.55152 -5.50743 -5.48589 -5.42724 -5.51711
AR 1 -5.67647 —-5.63627 —-5.56541 -5.4976 —-5.42236 —-5.35439 —-5.42265
AR 2 —-5.74299 —5.54325 —-5.49968 —-5.41498 —-5.34201 -5.26003 -5.32593
AR 3 -5.629 -5.5561 -5.46162 -5.48852 -5.39405 -5.33011 -5.31225
AR 4 —-5.59859 —-5.49984 -5.40127 -5.39215 —-5.29503 -5.23359 -5.2195
AR5 -5.58626 —-5.48736 —-5.40802 -5.37711 -5.3073 -5.32515 -5.28808
AR 6 -5.69454 -5. 64694 -5.61105 -5.53229 -5.45708 -5.37566 -5.34235
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DD = 7‘;;1) P (6)
4 g,
KMV o
KMV DD (Default Distance)
‘{ST ”» N
(6) “ST ”»
T 9 10 °
©) DD
9 T
Statistics
Lower CL Upper CL Lower CL Upper CL
Variable st type N
Mean Mean Mean Std Dev Std Dev Std Dev Std Err Minimum Minimum
dd_ga 0 50 2.4404 2.557 2. 6736 0.3428 0.4103 0.5113 0. 058 2. 0663 3.5388
dd_ga 1 50 0.3057 0.4717 1.6378 0. 4881 0.5843 0. 7281 0. 0826 -T74E -7 2.3776
dd_ga Diff(1 -2) 2.1347  2.0863  1.2856 0.443 0. 5048 0. 5869 0. 101
T-Tests
Variable Method Variances DF t Value Pr> Itl
dd_ga Pooled Equal 98 10.75 <0.0001
dd_ga Satterthwaite Unequal 87.9 10.75 <0.0001
dd_ga Cochran Unequal 49 10.75 <0. 0001
10 T
Statistics
Lower CL Upper CL Lower CL Upper CL
Variable st type N
Mean Mean Mean Std Dev Std Dev Std Dev Std Err Minimum Minimum
dd_ga 0 50 2.6281 2.7491 2.8701 0.3556 0.4257 0. 5305 0. 0602 1.957 3.8333
dd_ga 1 50 0.0746  0.2602  1.4458 0. 5455 0. 653 0. 8137 0. 0923 -74E -6 2.9107
dd_ga Diff(1 -2) 2.5535  2.4889  1.7077 0. 4837 0.5512 0. 6408 0.1102
T-Tests
Variable Method Variances DF t Value Pr> Itl
dd_ga Pooled Equal 98 13. 51 <0.0001
dd_ga Satterthwaite Unequal 84.3 13.51 <0.0001
dd_ga Cochran Unequal 49 13.51 <0.0001
95% o
ST 2009
° ST ST
T ° 11 12 o
11 ST
Statistics
Lower CL Upper CL Lower CL Upper CL
Variable biaozhi N
Mean Mean Mean Std Dev Std Dev Std Dev Std Err Minimum Minimum
dd ga 50 0.3057 0.4717 1.6378 0. 4881 0.5843 0. 7281 0. 0826 -74E -7 2.3776
dd wa 50 0.0746  0.2602  1.4458 0. 5455 0. 653 0. 8137 0.0923 -74E -6 2.9107
dd Diff(1 -2) 2.2311  0.2115 0.4574 0. 5437 0. 6196 0. 7203 0. 1239
T-Tests
Variable Method Variances DF t Value Pr> Itl
dd Pooled Equal 98 1.71 0.0910
dd Satterthwaite Unequal 96. 8 1.71 0. 0910
dd Cochran Unequal 49 1.71 0. 0942
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12 ST

Statistics
Lower CL Upper CL Lower CL Upper CL
Variable biaozhi N
Mean Mean Mean Std Dev Std Dev Std Dev Std Err Minimum Minimum
dd ga 50 2.4404  2.557 2. 6736 0.3428 0.4103 0.5113 0. 058 2. 0663 3.5388
dd wa 50 2.6281  2.7491  2.8701 0. 3556 0. 4257 0. 5305 0. 0602 1. 957 3.8333
dd Diff(1 -2) -0.358 -0.192 -0.026  0.3669 0.4181 0.4861 0. 0836
T-Tests
Variable Method Variances DF t Value Pr> Il
dd Pooled Equal 98 -2.30 0. 0237
dd Satterthwaite Unequal 97.9 -2.30 0. 0237
dd Cochran Unequal 49 -2.30 0. 0259
11 90% 600355 0.5023
ST 0 12 0.4711,
95% ST
o ST
ST ° 0o
2010 2009 2010 ST
° 2009 ST 2010 13
ST 100 1 T 13 0
13
Statistics
Lower CL Upper CL Lower CL Upper CL
Variable biaozhi N
Mean Mean Mean Std Dev Std Dev Std Dev Std Err Minimum Minimum
dd ga 13 1.7323  1.9245  2.1167 0.2281 0.3181 0.5251 0. 0882 1. 4194 2.3524
dd wa 13 1.8656  2.1299  2.3941 0.3136 0.4373 0.7218 0.1213 1.4729 2.9107
dd Diff(1 -2) -0.515 -0.205 0.1041 0.2985 0.3823 0.5319 0.15
T-Tests
Variable Method Variances DF t Value Pr> Itl
dd Pooled Equal 24 -1.37 0. 1835
dd Satterthwaite Unequal 21.9 -1.37 0. 1847
dd Cochran Unequal 12 -1.37 0. 1959
13 13
80%
ST o °
5
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A Wavelet Structural Model for Default Prediction

HAN Lu' ZHAO Hong-wei' HAN Li-yan®
(1. PBC School of Finance Tsinghua University Beijing 100083 China;
2. School of Economics and Management Beihang University Beijing 100191  China)

Abstract: Commercial banks consider credit risk management as one of the most serious problems. The optimal way of credit risk
management is to forecast the default accurately before the loan.

Recent studies often use the structure model to forecast the default of the listed companies because this model can predict a
company’s market value by mark-to-market. The structure model can givegeneral information about a company. Therefore it is more
accurate and more used in practice. The application process of structural model needs to estimate the companys equity value.
According to the recent research it usually uses time series to model the volatility for the prediction of equity value. However this
model cannot avoid iterative calculation. Thus with the accumulation of time interval the prediction will have large deviations.

This paper proposes a new method which is named wavelet structural model for default prediction. The model is constructed by
sampling 100 companies according to industry types. The process of wavelet structural model is that wavelet decomposition on the
proceeds is firstly applied different models are built separately for low frequency part and high frequency part and the predictive
return is finally reconstructed.

The wavelet structural model can avoid accumulated calculation process of the volatility in time series model. The wavelet
structural model can better reflect the actual situations of Chinese companies than time series model. As other structure models wavelet
structural model still cannot avoid the calculation of equity value because it has a strong dependence on market environment which
limits its applications in small and medium-sized enterprises.

Key words: wavelets analysis; time series model; structural model; default prediction; credit risk management
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