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Abstract

We consider the price of Synthetic Collateralized Debt Obligation (CDO). The factor model for portfolio
of default is originated by Vasicek [3]. In this paper, we extend it to the CDO model where credit defaults
are assumed to be bivariate normal distributed to the model of t-distribution. We calculate prices of
each CDO tranche under the assumption of the distribution between a common risk factor and the risk
factors of each individual company. We compare the prices of tranches of Synthetic CDO in the normal

distribution case and bivariate t-distribution case.
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6.2 ;I DHFFERDOLER
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V5.

B S BEOE[(L), L1, )]
- 22:1(tk_tk—l)ﬁ(tk)r'iE[(Kz‘_Kz‘—l_Lik )]

ToFiZ, HICEZE 0.5, Z2MFE% 0.001 £ LTWwa. Z2TIE, 228t 560 A HEDHE
BRI, ALy FL—=FDERED L H IO ED0 %2 T2,

T

F1. P9V DALy FL—F HHEDHB

equity junior mezzanine mezzanine senior super senior
p=01 | Py FAYEEAL Y | 0~0.0375 | 0.0375~0.065 | 0.065~0.0875 | 0.0875~0.125 | 0.125~1 AratE
LUIREIEUN BB 0.112865 0.010817 0.001799 0.000463 0.000002 | 0.125945
2755 ¢ 34 HEHEZ 4 | 0.140252 0.004256 0.000710 0.000408 0.000086 | 0.145721
24t FIHE S | 0.137481 0.005507 0.000882 0.000401 0.000053 | 0.144324
2455 ¢ 404 HIE 10 | 0.122633 0.006553 0.000901 0.000474 0.000010 | 0.130571

K122 L equity TE2ERt FADSEL o TW5BE I LD 5. ZHUd equity T,
2EBA DI PEETHD I EZRLTW5S. 72, super senior Th 288 t FATD S HIE L
flZ 72 > C\» 3. junior mezzanine, mezzanine, senior D = A FTZIER DA D ST HBMEIKE o
7o Fo, ARHMETIIRYID equity XK E Do 2 BBt DD HPREL L>T0S, X612
HHEHEICOWTHE T2 &, HHEWNZ WD DD D8 equity & super senior TlE Y A 7 % 5l L
TE D, junior mezzanine, mezzanine, senior D ZAFTCIXHHED KRE WS DD T R 7 %5
filiL T\ 5.
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2%kt oA HEhEE 4 | 0.140252 0.004256 0.000710 0.000408 0.000086 | 0.145721
#3: P77V zDAT Ly FL—b HBEDE p =05
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p=05| 7Yy FAYERL Y | 0~0.0375 | 0.0375~0.065 | 0.065~0.0875 | 0.0875~0.125 | 0.125~1 et
ERAR 0.033261 0.006425 0.002634 0.002945 0.000818 0.046083
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#£4: PV IDATL Y FL—1 HEDHIEK p=0.9
equity junior mezzanine mezzanine senior super senior
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BRI 0.006349 0.001471 0.000736 0.001363 0.002855 0.012774
2458 ¢ 43 HHE 4 0.005857 0.000738 0.000310 0.000252 0.001766 0.008923
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8.1.3 Everlein DFE (Everlein[2])
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8.2.1 fREOARN
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8.3 7AJ3ZL
2EREHHEDF IV 2DA S Ly FL—F

tt = function(n,rho,d,R,ki,kil,lam,tk,r){
# n: FEAE I BEEL

rho : HHBEIFREL

d: HHE

R: [\

kKi: 7% v F AV ERAL Y DR

kil: 7¥ v F AV FRA VPO TR

kt : FREZ

lam: 7 7 AV M

T LR TR

H O H OH OH OH O H OH

set.seed(7)
x=sqrt(d/rchisq(n,d))*rmvnorm(n,rho=rho)
tti=sort (x}%*%c(rho~0.5, (1-rho)~0.5))
p=(1:n)/n
gqi=1-exp(-lam*tk)
set.seed(7)
pl2=pt ((sqrt (rho) *qt (runif (10000) ,d)-tt1[n-qi*n])/sqrt(1-rho),d)
pla=pl2-ki1l/(1-R)
pl3=((ki1/(1-R)<pl2) & (pl2<ki/(1-R)))
ELO=(1-R)*mean (pl3*pl4)
print (ELO)
}
tt (n=100000,rho=0.1,d=5,R=0.5,ki=0.0375,ki1=0,1am=0.01,r=0.001,tk=5)

EHPHEDOr v 2DAF LYy FL—1L

pll = function(rho,R,ki,kil,lam,tk)q{
rho: tHEAFREL

d: AL

R: [\

kKi: 7% v F AV ERA Y D LER
kKil: 7% v F AV FEA Y FDO TR
kt : RfXl

lam: 7 7 # )V b 5REE

T BT

+H+

H H H OH O H OH OH

qi=1-exp(-lam*tk)

set.seed(7)

Lalphal=pnorm((sqrt (rho)*qnorm(runif (10000),0,1)-gnorm(1-qi,0,1))/sqrt(1-rho),0,1)
y=Lalphal-kil/(1-R)
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pl4=((ki1/(1-R)<Lalphal) & (Lalphai<ki/(1-R)))
EL1=(1-R)*mean (pl4x*y)
print (EL1)

}

pli(rho=0.1,R=0.5,ki=0.0375,ki1=0,1lam=0.01,tk=5)
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