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Student: Ming-Huei Chiou Advisor: Dr. Keh-Luh Wang

Graduate Institute of Finance
National Chiao Tung University
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ABSTRACT

This thesis suggests that asset value satisfies jump-diffusion process and that
risk-free rate follows CIR process is the CDS assessment model. It also points out the
way to obtain the approximate formula to the probability of default and CDS spread
from the Laplace transform and the inverse of Laplace transform. Meanwhile, this
research compares the effects that the jump-diffusion process and diffusion process
have on the probability of default and CDS spread

As for the test of the model, this thesis analyzes the data based on forty-three
companies out of American S&P500. It compares the pricing error of CDS under the
jump-diffusion and diffusion process. The study shows that as the assets value satisfy

the jump-diffusion process, the pricing error is far less than diffusion process.

Keyword: jump-diffusion process, diffusion process, Laplace transform, the inversion

of Laplace transform, quadratic variation, credit default swap
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T 4.1 pat
5132 4-1(Gaver 1966)

Bk fi- Ry mslc P A Bl pdr fenp o 5T
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i Gaver “THR Nenip BM AN BRI T PHFERY S FF R

K4 aofden e Rl A4 T - RAFEE o £45 o Stehfest & 1970
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=
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5138 4-2(Stehfest 1970)
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n
k=

¥ B=2# 1% % &% (burning-out noumber ) o & K o ARk b g 2 B R

RIS L LR S

HBZ A3 (RPFEAPFFEEILE)
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Instrument Share(%)
Credit default swaps 67
Synthetic balance sheet CLOs 12
Tranched portfolio default swaps 9
Credit-linked notes, asset repackaging, 7

asset swaps

Credit spread options 2
Managed synthetic CDOs 2
Total return swaps 1

Hybrid credit derivatives 0.2
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Marriott International Inc
McDonald's Corp
Motorola Inc

Northrop Grumman Corp
Newell Rubbermaid Inc
Omnicom Group Inc
Occidental Petroleum Corp
Procter & Gamble Co
Rohm & Haas Co
Sherwin-Williams Co/The
Safeway Inc

AT&T Inc

Target Corp

Tyson Foods Inc

Valero Energy Corp
Wal-Mart Stores Inc

Cds Corp Tkr

HOT
IPG
JWN
K
KR
MAR
MCD
MOT
NOC
NWL
OMC
10,44
PG
ROH
SHW
SWY

TGT
TSN
VLO
WMT

Name
USD CDS/HOT SEN 5 YR
USD CDS/INTRPUBL SENS YR
USD CDS/JWN SEN 5 YR
USD CDS/KSEN  SYR
USD CDS/KR SEN 5 YR
USD CDS/MAR SEN 5 YR
USD CDS/MCD SEN 5 YR
USD CDS/MOT SEN 5 YR
USD CDS/NOC SEN 5 YR
USD CDS/NWL SEN  5YR
USD CDS/OMNICOM SEN 5 YR
USD CDS/OXY SEN 5YR
USD CDS/PG SEN 5 YR
USD CDS/ROH SEN 5 YR
USD CDS/SHW SEN 5 YR  Country : US
USD CDS/SWY SEN  5YR  Currency : USD
USD CDS/SBCSEN  5YR  Cds Debt Type : 1
USD CDS/TGT SEN  5SYR  CDsterm: 5 Years
USD CDS/TSNSEN  5YR  Cds Recovery Rate : 0.4
USD CDS/VLO SEN 5 YR  Cds Restructuring Type :
USD CDS/WMT SEN 5 YR Modified Restructuring
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Cds Corp Tkr o A D Al A2
AA 0.2893 0.0850 0.3732 93.4759  87.6680
AET 0.4312 0.1235 0.5195 95.0656  86.0835
APA 0.3471 0.0769 0.3738 117.5186  108.9307
APC 0.2432 0.0869 0.3438 05.3264  109.3552
AT 0.2785 0.0831 0.3497 136.9322  113.9955
BHI 0.4132 0.0796 0.5238 70.0287  74.9057
BLS 0.3082 0.0791 0.6316 743356  81.5596
CAG 0.2605 0.0997 0.4253 108.1082  85.2451
CCE 0.1230 0.1766 0.4989 102.7257  93.3948
CCL 0.3390 0.2336 0.4669 090.2488 - 90.7500
CCU 0.3708 0.0660 0.3152 719122 65.5083
CPB 0.2769 0.1752 0.4967 1047867 108.4533
CTL 0.2105 0.1612 0.5715 03.7113  91.5329
CZN 0.1356 0.3192 0.5305 58.2837 = 59.0448

DOW 0.3067 0.0936 0.4445 97.5795 '~ 73.2028
EMN 0.1928 0.1646 0.5592 110.9977 © 93.5216
GIS 0.2565 0.1066 0.6269 137.7767 142.6454
GPS 0.6394 0.1586 0.5079 80.2258  68.2902
GT 0.1969 0.2070 0.4665 59.1133  52.2891
HAL 0.4906 0.0710 0.3174 06.0353  58.4770
HLT 0.2908 0.2028 0.4357 61.8613  75.0841
HON 0.3617 0.0877 0.5881 64.7543  66.3874
HOT 0.3044 0.1801 0.4338 06.2846  88.9428
IPG 0.3971 0.1296 0.4668 69.2036  54.6450
JWN 0.2773 0.1568 0.4313 80.9422  81.1331
K 0.2722 0.1142 0.5831 124.8338  118.4287
KR 0.2328 0.1424 0.4640 84.7091  72.1759
MAR 0.4362 0.2516 0.4699 96.3474  106.1782
MCD 0.2769 0.0820 0.5239 62.5752  94.6839
MOT 0.3601 0.0739 0.3510 60.6976  45.7108
NOC 0.2898 0.0864 0.4099 102.7618  106.0048
NWL 0.2784 0.1426 0.3236 108.5549  96.1508
OMC 0.4394 0.0635 0.5058 06.2713  105.5689
OXY 0.2941 0.1455 0.6387 113.2199 116.0104
PG 0.4100 0.0496 0.3449 157.0291  135.3756
ROH 0.2716 0.1182 0.4710 112.3492  96.5996
SHW 0.4533 0.1973 0.4276 105.6059  90.3721
SWY 0.2031 0.1263 0.4391 96.8257  92.5615
T 0.1429 0.0948 0.5106 66.6801  82.6025
TGT 0.2855 0.0781 0.3694 80.6776  73.0080
TSN 0.1562 0.3759 0.4905 77.2863  79.0761
VLO 0.1911 0.1410 0.5415 103.7383  98.5787
WMT 0.4397 0.0833 0.4507 112.2371  97.5256
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Cds Corp Tkr g A D Al A2
AA 0.0243 0.0130 0.0538 8.4813 7.7353
AET 0.0114 0.0215 0.0591 7.4667 4.5089
APA 0.0215 0.0151 0.0868 20.1205 8.6730
APC 0.0101 0.0173 0.0335 224842 10.6998
AT 0.0202 0.0193 0.0461 22,3063 27.9437
BHI 0.0212 0.0052 0.0607 8.6461  13.0967
BLS 0.0121 0.0134 0.1445 8.3285 7.8488
CAG 0.0132 0.0058 0.0541 11.3045  12.5722
CCE 0.0076 0.0222 0.0464 7.2012 6.4003
CCL 0.0544 0.0188 0.0167 8.7543 9.9285
CCU 0.0200 0.0123 0.0401 33.2877  12.5802
CPB 0.0090 0.0157 0.0403 7.3610 9.6003
CTL 0.0093 0.0316 0.0388 13.1874 ' 19.2689
CZN 0.0102 0.0508 0.0347 13.0442  15.3173
DOW 0.0112 0.0261 0.0757 0.4225 25.9320
EMN 0.0113 0.0300 0.0368 6.0834 8.2149
GIS 0.0100 0.0109 0.0412 29.2799 ~ 26.0205
GPS 0.0796 0.0235 0.0492 13.1581 5.0356
GT 0.0322 0.0276 0.0262 5.9937 3.3345
HAL 0.1032 0.0077 0.0688 13.9385 8.1836
HLT 0.0117 0.0351 0.0283 189188  15.1215
HON 0.0119 0.0084 0.0875 13.9556  11.9097
HOT 0.0158 0.0163 0.0266 9.6928 9.3514
IPG 0.0327 0.0172 0.0404 7.6986 7.9778
JWN 0.0259 0.0211 0.0793 9.4477 3.4339
K 0.0071 0.0072 0.0389 16.4043 4.8805
KR 0.0106 0.0140 0.0825 8.3196 6.2442
MAR 0.0206 0.0288 0.0200 17.0303  20.5374
MCD 0.0192 0.0233 0.0742 7.9366 8.4289
MOT 0.0283 0.0042 0.0578 6.1498  12.0432
NOC 0.0114 0.0128 0.0758 15.6679  10.6104
NWL 0.0148 0.0255 0.0423 5.8510 3.9475
OMC 0.0213 0.0144 0.0451 19.5654  19.8914
0):4'¢ 0.0067 0.0224 0.0342 13.7706  18.6381
PG 0.0087 0.0048 0.1553 46.0053  17.4787
ROH 0.0170 0.0165 0.0429 10.6265  12.2918
SHW 0.0178 0.0556 0.0441 12.0063  17.0775
SWY 0.0122 0.0164 0.0266 7.6048 6.4978
T 0.0105 0.0140 0.0830 7.8182 7.0484
TGT 0.0078 0.0098 0.0458 22.3181  11.7165
TSN 0.0106 0.0448 0.0250 7.9812 2.7288
VLO 0.0137 0.0249 0.1333 13.5294  18.4104
WMT 0.0159 0.0075 0.0338 18.8937  18.6569
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Cds Corp Tkr PRMSE Cds Corp Tkr PRMSE
AA 0.0052 HOT 0.0019
AET 0.0030 IPG 0.0032
APA 0.0065 JWN 0.0039
APC 0.0039 K 0.0040
AT 0.0035 KR 0.0033
BHI 0.0033 MAR 0.0031
BLS 0.0034 MCD 0.0046
CAG 0.0032 MOT 0.0030
CCE 0.0400 NOC 0.0064
CCL 0.0387 NWL 0.0062
CCU 0.0032 OMC 0.0035
CPB 0.0060 0):4¢ 0.0026
CTL 0.0033 PG 0.0055
CZN 0.0095 ROH 0.0049
DOW 0.0022 SHW 0.0064
EMN 0.0049 SWY 0.0039
GIS 0.0051 T 0.0105
GPS 0.0230 TGT 0.0057

GT 0.0079 TSN 0.0073
HAL 0.0079 VLO 0.0034
HLT 0.0014 WMT 0.0059
HON 0.0037
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Cds Corp Tkr ~ PRMSE  Cds Corp Tkr PRMSE

AA 0.0060 HOT 0.0021
AET 0.0035 IPG 0.0035
APA 0.0075 JWN 0.0045
APC 0.0043 K 0.0043

AT 0.0038 KR 0.0036
BHI 0.0039 MAR 0.0036
BLS 0.0040 MCD 0.0051
CAG 0.0036 MOT 0.0035
CCE 0.0405 NOC 0.0067
CCL 0.0471 NWL 0.0069
CCU 0.0037 OMC 0.0038
CPB 0.0063 OXY 0.0028
CTL 0.0036 PG 0.0057
CZN 0.0067 ROH 0.0053

DOW 0.0024 SHW 0.0068
EMN 0.0053 SWY 0.0043

GIS 0.0053 T 0.0113
GPS 0.0229 TGT 0.0064

GT 0.0079 TSN 0.0076
HAL 0.0100 VLO 0.0037
HLT 0.0015 WMT 0.0063

HON 0.0042
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