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Abstract

In the thesis, we consider the pricing method of CDS portfolio by Loss Transition Rates Model, which
is proposed by SCHONBUCHER(2006). We focus total loss of the portfolio for pricing STCDO and
European call option on a STCDO. We evaluate the default probability of obligators in the future
time. Our model explains the effect of portfolio value caused by a default of obligators, introducing a
stochastic process to the Loss Transition Rates. Finally we calculate the price of STCDO and European

call option on a STCDO.
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O0oO0oooooo,00 A3000.

00 252 (One-Step0000000DO0OO0O0ODOOOODODO)
One-Step0 0000000000000 0O0OOOOOOOOOOO.

0
1. ﬁpnm(t, T) = —an(t, T)Clm(t, T) + an—l(t, T)am_l(t, T)
0 (n>m)
2. Pum(t,T)=q P RGO (n =m)

T
/ e [l amuwdup G e (4 s)ds (n < m)

t

3. anm(t,T)=0 form¢{n,n+1},(0<n<I)

4. an(t,T) = —ann(t,T) = annt1(t,T) and a;(t,T) =0 for(0<n <1)

One-Step 0000000000000 0OOOOOOODOOOOOOOOOOOOOO,0O0DOO0ODOOO
oooooooooooobooooooog.
00,0000000 A(t,7)0,00000000.00000000000000O00O00O0DOOOOOO
O00.One-Step0 0000000000000 O0ODO0OODODOOODODUO,00{n,n+1}00O0O
00000000000 00.000,0000 A, 7T)ODODODOODOOOODOO.

a1 a2 0 0
0 0
At T) = 0 ann Gpn+1 O
0
0 0 arr

*3 00 A-3000
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00 253 (One-Step00000O0O)
At,T)0 P(+,7)0000000,00E520000000000.00000000000000000
00000000000 LA(GT)O Pt,T)00ODDODODOO0ODOOOODOOO.

Prun(t,T) = pa(t,T) = P[L(T) = n|F]

00 25.4 (One-Step000DOOOOODONO)
A,T)000E520,L() 0002 00 E2ZN0000000000.
0000,00000000000.

1. A¢,7)0 L(#) 00000000,

2. Prn,(t, 7)DDO0DD000000. for(n<I,t<T)

3.0a0 Ppyn(t,T)a,(t,7) 00000000000, for(n <I,t<T)
ObO AL ==arw(t,t)0000000000000.

0o odd
1.0 2.
1.000000000 3200,Pypa(t,T) =pa(t,7)000.(s<1)

000 Pruyn(t,7)0000000000D0.
2.0 1.
Prua(t,T)D00D0000000DO0,

Priyn(t,T) = E [Pp ), (T, T)| F]

= E [[iL)=n}| F] = pa(t,T)

000 1.00000000000.
2.0 3.(a),2.0 3.(b),3.0 1.0000,00 A-4000
00,3.01.0000000,0000 A,() 00000 L(H)00,0000000000000.

dL(t) = AL(t)dt (2.3)
00000 One-Step00000000O0D0O00OO0O0O0OODOOOOOODOOOO. OO Fig. @BFig. DQO

One-Step 000000000 OOO.0000,0000000000000,00RSIRS2A0000,

00000000000 Esdoooooon.

* 00 A-4000
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Obligators= 5 ,a= 0.5

0.30
1

A PO1ILT]
o PO2[t,T]
© PO3[LT]

0.25
1

0.20
1

Probability
Probability

0.05
1

0.00
1

time t time t

Fig.9 One-Step0O0000O0OOO

0 Fig. @0OO00,0000¢000000 One-Step0000000O00.One-Step00,00000000
goooboobobooooo.gogboobobooo, oo bbobboooobbbbooUoL,oobDboD
goboobogbboob.ooob,oobbooboobobooboob.

0 Fig. @00O0,0ne-Step0 n<mO00000000,000000000000000O0OOOOOOO
O00000D0.00000000000000000000000000.000,0ne-Step00000O
gooooobooo.ogobboobbooobo,boobbooobboobbboobboobbo

coooogoo.

Probability
0.7 0.8 0.9 1.0

0.6

0.5

0
.....................

................

Obligators= 5

@
o0
o0

0.0 0.2 04 0.6 0.8 1.0

time t

Probability

1.0

0.8

0.6

0.4

0.2

0.0

=5,a=0.5,T=1

—— DisPOm(t=0.1)
——- DisPOm(t=0.5)
----- DisPOm(t=0.9)

Obligators

Fig1l0 OOODOOOOOOOOODOOO

0 Fig. [0000O,One-Step 0000, 000000000000000000O0 Pyo(t,T) 00O .One-
Step00000000O0O Py(t,7)0000000OD0OD.00,0ne-Step0 00000, 00000000
coooooooooooooon.

0 Fig. [O0D0,00000T=100,0000000000000000,000000000000
O000000.One-Step0000,00000000000000000CD0,00000000000O0COCO
coooodoooobo.cooobooboooo,bocooboo0ooboOoooooon.
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00000000 A(T)00000 Ay D0000000,A(T)0 L() 000000000000
000000000000.00000000000000000000000000,000000000
000000000000000000000,0000000000000000000.000,000
0000000,000000000000,000000000000.000000000000000
00000000,000000000000000000,000000000000000.
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3 OUooooood

0000Q0oo ChSUUUO0UUUO0UUOUUOLOOL, 0000000000000 0DOoOooOooooog.
gobbooobbboooobbooobbooobbooobbooobbobooobobbooobboo
g.00oobobobobob,obobobobobobOobOobOobL.Ob0O0O0, 0000000000
gooooobooboo.oobboobbooobboobbooo.bbooobboobbooob o
0000oo00,0000000000DO000 ChSOOO0OooooOooooOO.
gooooooooboobo,oboboboooobooboboboobo.oob,D0boboOoDbOon
gboooooooboboboboooooooboooboboobo.

One-Step0 00 0000000000000 O0OOOO.

Pon(t,T) = { &P {f IF am(t, s)ds} (n =m)

T
/ e~ [T amtwdup 4 a1 s)ds (n < m)
t

0000,0000 Pop(t,7)O0O0OD a,(t,7T)000000000OOOOODO.
00000,000 «,(¢,7)000000000O000O0.

da,(t,T) = pn(t, T)dt + o, (t, T)dW
000,wWoOoOoUoOooO0oooooo.0000,u,(t,17),0,(,7T)00000000.0000,0000

gobooboooobobooboo,obooboooboobo,obbooboobbooboobo.

3.1 OOOOOOOOOOOOOOODbOO

ln=m0O00
T
P (t,T) = exp l—/ am(t,s)dsl
¢

dP,,,(t,T) = dexp [ /T am/(t, s)ds]

000 A(t,s,T) = — [\ am(t,s)ds 00 ,F(t,s,T) = exp[A(t, s, 7)) 00 0.
sfsls)slsls)s

1
dF(t,S,T) = Fydt + FadA + §FAAdA2

= F(t,s,T)am(t, t)dt + F(t,s,T) (_ /T dam(t,s)ds> + %F(L@T) (_ /T dam(t,s)d8>

18



2
dF(t,s,T) T 1( ("

————= = ap(t,t)dt — m(t,s)dt m(t, s)d d - m( dt
Ft.s.T) am (t,1) /t (o, (t, s)dt + o (T, 5)dW) s+2 /t 1o

dobnn=mUdO0,00bodboboooboooboooobog.

APy (t,T) T 1
m = Cl,m(t,t) —/t /J/m(t,S)dS‘F 2 (/t a.

0O@EI0000 dt00000 up(t,7)00,dWOOO0O00 v,y(t,7)0DD0OOOO.

T T 2
Unm (E,T) = P (8, T) § am(t,t) —/ L (¢, 8)ds —|— / om(t, s)d )
t t

Vnm (6, T) = Pop (8, T) {— /T om(t, s)ds}

goboob,boobuooboooboooboo.

AP (£, T) = g (t, T)dt + vy (t, T)dW

2.n <mO0OoE
One-Step0 00 0000000000000 OOOOOOOO.
T T
an(t,T):/ e I “’”(t’“)d“an_l(t,s)am_l(t,s)ds
t

000 M(t,s) = Paum—1(t,8)am—1(t,s) 0O,

dM (t,s) = un(t, s)dt + opr(t, s)dW
goboobogn.

Pan(t,T) = / U s TIM(t 5)ds

AP (t,T) = F(t, T, T)M(t, T)AT — F(t, ¢, T)M(t,t)dt

AP (t,T) = —F(t,t, T)M (¢, t)dt + /T A(F(t, s, T)M(t, s))ds

n=mU0000000,000000000000O000D00DO0.00000,00 A50000.

500 A-5000
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_ am(t,t)—/tTum(t,s)ds—f—;(/t ot 5)d }dt—{/Tam(t s)ds}dW
m(t,s)d

> dt — Um(t s)ds} dW(3.1)

(3.4)



O0O0O0,One-Step 000000000 DODOODOODODO,0000000000O0O0O0A0O.

AP (£, T) =t (t, T) At + vy (£, T)dW

0 (n>m)
P (,T) {am(t, t) = [ pn(t, 5)ds + 1 ( [F amlt, s)ds>2} (n=m)
Unm (6, T) =
1 () P (8, TV =1y + [ exp [f T am(t,u)du]
< — Pum (t, 8) i (t, 8) + par (8, 8) — om(t, 8)vnm (2, 5)) ds (n<m)
0 (n>m)
U (6, T) = { Pam(t,T) {— ftT om(t, s)ds} (n=m)
ftT exp {— féT am(t,u)du] (UM(t7 $) — Pum(t, $)om/(t, s))ds (n < m)

0 One-Step 0000000000 a,(t,7)0000000000000000000000000000
0 P.(t,7)0000000000000000.00000 »,m000000000000000000
00000000.0000,dP,,(t,7)00000000000.

0000 @A) O pat,s)om(t,s) 000000,

AM (8, T) = d(Pamr (t, T)am—1 (£, T))
= Py (6, T)daym—1 (8, T) + amr (£, T)APom—1 (£, T) + dPom—1 (£, T)daym—1 (¢, T)
= P (,T) (um,l(t, T)dt + o1 (t, T)dw)
Vam_i1(t,T) (unm_l (t, T)dt + vpm1 (1, T)dw) 4 o (t, T)onmen (£, T)dt
- (an,l(t, Y1 (£, T) + a1 (t, T)ttnm—1(t, T) + 0yt (8, T)0nm—1 (¢, T))dt

+ (an—l (t, T)Um—l (t, T) + am—1 (ta T)Unm—l (t7 T)) dw

000 ,um(t s),om(t,s)00000000000000000.

123 (t7 T) = anfl(t7 T)Mmfl(ta T) + amfl(t7 T)unmfl(ty T) + O'mfl(ta T)’Unmfl(u T)

oM (t, T) = an—l (t, T)O’m_l (t, T) + Am—1 (t, T)Unm—l (t, T)
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3.2 U00O0OO0ODOODObOOOOObOOd

gb,dbt¢toobobdobooboooobooboboboboboooooboobooban.
cooo,00000000obobo0oooOo0o0oooOoo0oobbo0oOobOOoOoOoooOboOooDon.

aPL(t)m(ta T)

5 dt

dPpym(t,T) = dPp—ym(t, T) —

dPL(t_)m(t, T) = UL(t_)m(t, T)dt + UL(t—)m(t; T)dW

00,0 @B3)00o00D0ooOooOooooooooo.

PL(t)m(ta T) =E []I{L(T):m} “Ft]

T
Praym(t,T) =Lipy=m}y + E / (L p(s—y41=my — Lir(s—y=my) AL(s)ds|Fy
t

T
DDD/ Lir(s-)r1=myds (t<s<T)D00DOOO.
t

1.L(t)=mO0D
s=t0000,L(s=)=L(t—=) = L{t) = 1=m —1000.000 I{p_ys1=m} = 1000.
00,t<s<T0O0,L(s—)>m 000 [{ps)t1mm =0000.

1 (s=t)

Lip(s—)+1=m) =
0 (t<s<T)

T

T(r(s—)41=m} O s:tDDDDDDDDDDDDDD.DDD,/ Iin(s—)41=myds =0000.
t

000000 @Q)ooooo.

Priym(t,T) = Liiy=m) + E

T
/—H{L(s)—m}AL(s)dS\ft]
t
T
=1 —|—/ E [_H{L(s—):m}|Ft] Ar(s)ds
t

T
—1 [ Py mlt TN Gs)s
t

gobogo:ooooboooo.

aPL(t)m (t,T)

o = Pr—ym(t, T)AL(t)
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(3.8)



2.L(t) <m OO0

0 @)oo

Priym(t,T) = Lipy=my + E

T
/ (]I{L(s—)+1_m} - ]I{L(s_)_m}>)\L(s)ds|]—'t]
i
T
= /t E [[{1(s-)12m) = Ln(s—)=my | Fe] Ar(s)ds

T
= / (PL(S)+1 m(t,T) — PL(S)m<t,T>>)\L(S)dS
t

1.0000,00¢000000.

OPrpym(t, T
%() — —(PL(t)+1 m(T) — PL(t)m(t,T)> AL (t)
0@BR),.0 @Yoo,
OPrm®T) _
ot

- (Pwm W(t.T) Pme(t,T))AL(t) (L(t) < m)

oo ¢m(t,T)DDDDDDDDDD.
—Pri—ym(t,T) (L(t) =m)
¢m(th) =
Pri—y41 m(t,T) = Pra—ym(t,T)  (L(t) <m)
goog,od (BE)DDDDDDDDDDDDDD.

dPL(t)m(ta T)= dPL(t,)m(t, T) — om(t, T)AL(t)dE

gobg,go0¢tbooboobobuooboobbooboooboobboobobuoobboon.

APy (8, T) = 1y (£ T)AE + VL (8, TYAW + i (£, T)AL(t)

3.3 0OO0OO0OO0OO

00 331 (00000o0ooooooon)

(3.10)

(3.11)

0oRE4A0000000000000000000D00,0 0000000000000 00O0DOOOO

doddoooooooooooooobooboon.
PL(t) m(t>T)Mm(taT) = _Um(taT)vL(t) m(taT)

oooo

000000000000000000000000,00Z54A00 Praym(tT),Priym(t, T)am(t,T) O

0000000000.0000,Prpm(tT)=p,(7)0000000000000000000000
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g, gbogbbooboobboobuoobboobog.

cooooobooboocoobooooooooobooboOooOooOooOoooog.

dPL(t)m(tv T) = uL(tf)m(ta T)dt + UL(tf)m(t T)dW + ¢m (t7 T)dL(t)

dPrym(t,T) = (uL(t)m(t,T) + ¢m(t,T)>\L(t)) dt

F0L (6, TYAW + b (¢, T) (dL(t) — L (t)dt) (3.12)

000,Pry »(7)0000000000000,000000000.
E [dPry m(tT)] = ur—ym(t,T) + om(t, T)AL(t) =0

oooo,

ur—ym (6, T) = =dm(t, T)Ap ) (3.13)
D000 @I o0 @3 oo

dPLym (6, T) = v p—ym (t, T)AW + ¢ (£, T) (dL(t) — )\L(t)dt>

00 Praym(t, Tan(t,T) 0000000,

d<PL(t)m(t, T)am(t, T)) = (£, T)AP (1) (6, T) + Ppoym (&, T)datm (8, T)+ < Pty (t, T)am (, T) >
= (6, T)0L 4y (6, TYAW + Prgym (£, T) (um(t, T)dt + oy t, T)dW>
0Ly (b, TV (£, T)AE + (£, T) o (£, T) <dL(t) - /\L(t)dt)
- <PL(t)m(t, T i (8, T) + 01—y (£, T) o (8 T)> dt

+ (am(t, TYor(t—ym(t:T) + Priym(t, T)om(t, T)> AW + am(t, T) b (t, T) (dL(t) - )\L(t)dt>
000,Prym(t,T)an(t,T)D000000000000,000000000.
E {d (PL(t)m(t,T)am(t,T)>] — Py (6 T) i (6, T) + 01—y (£, T (£, T) = 0
oooo,
Prym (6T pm (8, T) = —vpg—ym (8, T)om(t, T) (3.14)

gobg,0jbboobdoobbooobuoobboooobg.

00,0000000000 @Idooooooo PL(t)m(t,T)DDDDDDDDDDDDDDDD.DD
gbooooooboobobobobooooooooob.

0000000 Ae00O0OOO.
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34 UO0O0O0OODOODOOOO

oooo,0ooooooboboooobooooboooooooobo,coobboooboboooooooo.oo,o
cooooooooocooooooobooOooOooOoOOOoO0oOOO0OoOOOO,00ob0obO00b0bOboO0 o, OO0
coboooo.oocoboooboooo,oo00oocooo.ob0,00b0o0oo0o0o0oo0o,ob000a0
coooooooooooboobooooboooon.

One-Step 0000000000 DOOOODODOOOOODOOO.

0 (n>m)

Pon(t,T) = { &P [f ftT A (t, s)ds} (n =m)

/T e*fsT“”"(t’“)d“an,l(t, S)am—1(t,s)ds (n <m)
¢
00,00000 ap,(t,7)0D0O0O0ODOODOODOOOO.

dam (t,T) = pm(t, T)dt + o, (¢, T)dW
goobo,000oooboooboobobooboooobooboooDobobobobooo.

APy (b, T) = tn (£, T)E + vy (1, T)AIV (3.15)
dPL(t)m(t, T) = dPL(t,)m(t, T) — ¢m (¢, T)AL(t)dt (3.16)

0 @IR)000+«000000000000000000D,0 B3I 0000000D0000D0DO0O0OO
ooo00o00o00.0 GI8),0 B9 oooooooooooo.

0 (n>m)
P (t,T) {am(t, £) = [ pon(t, 5)ds + 3 ( 1T o, s)ds)2} (n =m)
Unm (8, T) =
—apm—1(t, 1) P (t, T)H{n:m—l} + f;gT exXp |:_ fST am(t, U)du]
< — P (t, 8) i (t, 8) + par (8, 8) — om(t, 8)vnm (2, 5)) ds (n<m)
0 (n>m)
U (6, T) = { Pam(t,T) {— ftT om(t, s)ds} (n=m)

ftT exp [f fST am(t,u)du} (ch(t, $) — Pum(t, 8)om(t, s))ds (n <m)

_PL(t—)m(ta T) (L(t) = m)
om(t,T) =
PL(tf)Jrl m(t’ T) - PL(tf)m(tv T) (L(t) < m)
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goodoooooooouooooooooooooob, 00000000 o.bb o

ooo,00oocooooobob0 e, 00D O0ODO,0000000ODO0ODODODODOOO.
PL(t) m(taT)H'm(th):_Um(taT)UL(t) m(taT)

gobooboboobooo
goobobboooo,goooboobbooo.oooooobobbooooobbbbooooo,ooobobob
go,00oboboboooobo,obooboboboobooob.0oboobooboboobobobOoon
gbooooooog.

G (t + dt, T) = am(tv T) + dam(tv T)

Po(t+dt,T) = Py (t, T) + APy (¢, T)

e JIUO0O,000000
1. 0000 ¢=0,0000 L(0)=0,00000000000 D(O)=0000.
2. am(0,T),0,, 000000000,
3. One—StepDDDDDDDDDDD,am(O,T)DDDDDDDD an(O,T)DDD,DDDDDD.
e OOt - t+dt
1. 00t+dtd00O0D0OOo
gooboboooob,oobbbooobobobbooooobob.obobbboooo [O,I]DDDD
oo, 0gooobobooboooddoooooo,oobbobobooboo.ooboooo
gooooooood.
L(t) (Prob. = exp[—an(t, t)dt])

L(t +dt) =
L(t)+1 (Prob. =1 — exp[—an(t, t)dt])

2.00t+dt000000O0O0OOO
One-Step00000000D0OO,(n=m-1)00000000000000O0O0O0O.0O000O
00000 u,(t,7)ODOO,0000 day(t,7)00000.00000000000O00O0ODOO
ooooooob,0000obo0oooo0ooDboo.

1

Wt T) = ——
pom (8, T) Pray m(t,T)

Um(t’T)UL(t) m(tv T)
dan, (t,T) = pm (¢, T)dt + o, (¢, T)dW

am(t+dt,T) = am(t,T) + dam(t,T)

3.00+¢+dt00000000000
One-Step 00000000000 Pop(t,7)00000.00¢000000 (00 or00)0
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000 (n=morn<m)00000000000000,uumt,T)vnm(t,T),¢nm(t,T) 00
0,0000dPn(,T)00000.

AP (8, T) = U (¢, T)dt 4+ vy (¢, T)dW

dPpym(t, T) = dPp—ym(t, T) — ¢m(t, T)AL(t)dt

Py (t+dt,T) = Py (t, T) + APy (¢, T)

et =000t=T-100000000000.
e JIOODOOODOOO
0000 ¢t+=T7T0000000000DO0DO0O0OOO.
1 (n=m)
P (T, T) =
0 (n<m)
O00Do00D0Do0ooo00oo0o0oO000 RODODODOOODOoO0OOoO0O00o0ooooooooo.ooo0oon
gooobo,booobo,obobobo,boo0, bbb bbb ogbbboO, b
goooobooooob.ogoooboooooob oo, bbb boooooobo.oonog
dt=00100000.000000000000,00000000000000D0O000,0000000

cooooooboooooo,coobooooooog.

3 - Obli 5,a(0,T)=0.7 ,0= 0.5 g N Obligators= 5 ,a(0,T)= 0.7 ,0= 0.5
o Pan(tT) & N & Pnn#(tT)
of IN a
A Pnnst(tT) & g o Pnn+2(tT)
00 Bp 8 BN g o Pnn+3(tT)
$Ho A
31 2
] @
o o -
S5 3
009 690&
o | o 590‘73900%
z ° 0,00 S °° 2
F o' % 2 o
3 o g °
[N o
S st
A,
N Mﬁéﬂx A
Aﬁé% b=
o £t ©
e M&%A
P
o | % o
3 3

time t time t

Fig1ll OO0OOQOOODOO

0 Fig. I0D0,0000¢0007T=10000000000000000000.000000000
000000,0000000000000.000000000000 P,,(+,7)00000000000
0,00010000000 Popyt(t,7T)0000000.00000000,Pay(t,T) =1,Pons1(t,T) =0
000.000000000000,0000000000000000000.

0 Fig. (I000,000000000000000000000.100000000,200000000

gobg,gbobooboobbooboobbooboob.
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Probability

e
- A A & A gD MM%
N AN
5 & a0l s 008 8 ol
a PNV S YN S pg @
™ @&A NN o A“o 5 o®
@ | a A A o DDmDEIﬁﬂ o a0
) ada, s5a af
a & P gp | o
st e o°
A A o g o™ o
o o g o o %°
© & " o0
(=] = o_o o° &R
m ®, o o? o0 & ©°
° Yo
a o
o
~ o o
s © 25
00 o
0 0 &0
%o
o _| OQ&OO o
S o &
o P o 00 A Pnn(a=0.1)
& &o 0 0 Pnn(a=0.3)
o &O ®o © Pnn(a=0.7)
o
0 i -
s1° o Obligators=5 ,0= 0.5
T T T T T T
0.0 0.2 04 0.6 0.8 1.0

time t

Probability

1.0

0.9

0.8

0.7

0.6

0.5

— a(L(t))(0=0.1)
--- a(L(t))(0=0.5)
------ a(L(t))(0=0.7)

Obligators= 5 ,a(0,T)= 0.7

Figl2 0DO0O0OOOOO0OOOOOO

04 0.6 0.8 1.0

time t

0 Fig. 2000,0000000000000000DOO0ODO,P,,,(t,7)000000.0000000DO

0000 ann(0,7)=0.1,03,0.70000000000.00000,000000000000000OO
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0.0 0.2 0.4 0.6 0.8 1.0 0 1 2 3 4 5

time t Obligators
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0Fieg [4000,0000000000000000000.0000000,0000 70000000
gooo0oo0o0o.0o0obooO0ooOoOooc opDoO0OO0.0O0d00OO0U0DOo0OO0OOOODOO,0O0b0O00OD
0000000000000 0.00000000000000000,One-Step000 1000.

0Fieg [4000,00000000000000.0000000000000000000O0O0O0OO0O0
00+=010000000000000000,000000000,000000000000.t=20.9
O0,00000000,00000000000 P3<0100000000.
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0 Fig.[H0,000000000000000D0O0OO0DO.O000TOOO0OODOOOO,00O0
1,000 0000O0O0O0DOOOODOOOO,OD0000DOO0.O0DO0OO,00D00000,000D
goooooo ,o0000000.

O One-Step00000000O0O0O,000000000000000.0000000O00ODOODOOOO
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4 CDSODOODOOO

00000oo0o,0000bD0o0ooo0oooo CbSsUpDoUooooUooUoDoooooono.d
ChSO,00000 ,000000000000600000000.0000D0000O0DOO0O0O0ODOOO
00000,000000000000000O000O00.00O0,.CDSOU000OOOO0OO0DO0ODOOOOoOO
goo.

Table.1 CDSOOOOOOOOOO

cbSooooOooooooo oooo

ooooo () 50
0ooo (D) 1,000 0O
0oooo 5,000 00
0ooo (T2) 60 00
oooooo (o) 8%

OO0 ChSOOOoOoUoOooOoUoOo STchoooooUoooooOooon.

4.1 CDSOOO0OOOOOOOOO

STCDO
0 STCDO(Single-Tranche CDO)00,CDO0O000OOOODOOOOOOODOOUODOOOOOOOO CDO
dooooooo.CcbSuUudooouooooooooooooooo,000 CboOooOooooood
oddooooooooooooo.ogo,STChbooodUooooooooUoooooooooo.ooon
O00o00ooooo0oooDoooooDooooooo,00 STChbooooooooooooo. ooo
gooooo,0D00 STChoUUOoooooOooooooooooooooooDooOooOoOOn.
0”7 1st to Default STCDO”0 ”2nd to Default STCDO”0 00O .

1st to Default STCDO

OChSOO0O0O0O0ooooooooo CbSOUUO0OoOoOO00DoUoooOoOoooUoUoooD,00ooo
O00000000o000oo0o0oo0.0db0o00ooooooogooo STCbooouoon.
000 STCDOUOOUOODOD EL(Expected Loss) D000 0. 0000000000, TablelD0ODOODO
oo.

EL(t, T2) =E [LOSS(t,T2)|ft] = PL(t) L(t)-i-l(ta T2) *x D % ]I{L(t):O} (41)

2nd to Default STCDO
O0O00O0O0d 1st to Default STCDOOOOODO, 00000 CDSOUOOOOOOOOOO CDSOOO
0dooooodoooobbodo. 0o, oo bbb boooooobo,oonon
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00000 0O0O00oO0oOooOOoOoo.STChOOUOUOUOOO ELOODODODODODODODOODOO.

BL(t,T2) = (P 10+1(6T2) D+ Poy 1y12(t.T2) #2D) #I(r)=0)
(4.2)
+Pr) L(t)+1(ta T2)* D x Lip@=13

00000 @),0 @2) 00, 00000000000 CDSO0O000DDOO0O0DDODOOODOOOOOO
ooo0.00 CbSOO0O0O0O0OOOOO0O0OO0DO0O0DU0OOOOOOO0OO0OOOO,0O00O0000000DOOOD
000000 ELO00000000DO0000DO0000.00o0ooooonD (T2—-¢)000.0o0ooo
0 CP(Certain Premium) 0000,0000000000000O0O0O0O00O0OOOOOODOOOOO.

1 1 1
o Y Nispeopw )
r (1+r)T2-t '

000,0000000000 DR(Discount Rate) 00 0.

DR(t,T2) = i<1 - (1)

1+T.)T27t
gooo,CbsoooooooOoOoOoOoOoOo,0pO0000000000000O0OCOOOOO.

EL(t,T2) = DR(t,T2) * 5D % CP(t,T2)

EL(t,T?2)

CP(t,T2) = DR(t,T2) 5D

(4.3)

O0000,00000 CPOO0OODODOONOOODDOONDOONODOONOOOD,0D000b=0.01%000
000000 1Ist to Default STCDO O 2nd to Default STCDO DO 000 (@ I), 0 @2) 00 STCDO
0000000,0 30000000000 CP(t,T2)x5D0000.00000 Fig.MAOoODO.0O
STChOOOOoOoOooO,Table2000000.

§ — 9 Obligators= 5 ,A=0.7 ,0= 0.5 < Obligators= 5 ,A=0.7 ,0= 0.5 5
o o
o
o
- . O ast Default gggg w | | © 1st Default sTCDO . ©
S O - © 2nd Default STCDO
c 5
o > o
o - o
o | = o ©
. g R o oo
o
8 8 T oo o o}
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n 8 0 o o g o
8 4 o oc®
5 @ k] fo I ? 0! 1B
3 « .8 & 5 cop o0° . s © o0p0O0
8 2o £
S | 00 57 o5 o o°
I o° Og & (e}
0 © o000 o | 00 © o o
00 = o0 4 o
) o o o
0090 o 000
o ogo 60090 © 0©
S 4 < o o PSS
< 80866 © 000 o
% OOO G000
o
o - o © -
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Fig.16 STCDOOOOOOOOOOOOOOOO
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0 Fig. [60 O 0O ,1st to Default STCDO O 2nd to Default STCDOOODOOOODOOD.1000000
000000000 1st to Default STCDOUO OO, 2000000000000000O00O00O 2nd to Default
STChOOUUO0OUOO0OOoUOUOU0OoU0O0OOoUOoO.00,J0000000odo0ooooUooooO,o0d
0000 Less=000000.
O Fig. 000,00 ¢0 STCDOO0OO0ODOOOOOOOOOOOODOOO.OD0OOO0O0OO0OOO00
O00000000000.2nd to Default STCDO OO OUOO0OOOOO0O0OOO, 000000000000
I A A
Ooodoooo STCbooouooo,0o0 600000 STChboOUOOOOOUOUOO, 00000 AOO
goboobooobuodb ooboobbOooo.

Table.2 STCDO OOOOO

STCboOoo A=0.1 A=05 A=07

1st Default 44.56 155.25 185.45
2nd Default 47.34 222.45 292.12

STChOOO o =0.1 g =05 o =0.7

1st Default 185.88 185.63 184.53
2nd Default 293.39 292.60 289.70

300
|
350
|

1st Default STCDO

1st Default STCDO O 2nd Default STCDO

0 2nd Default STCDO

300
1

250
1

200
1

200
1

Premium(bp)
150
L
Premium(bp)

100
1

100
1

50
|

A0.1 A0.5 A0.7 0.1 c0.5 c0.7

Transition Rate Volatility Term

Fig.1v ODOOOOOCOOOOODOODOOOb

0 Table2000000O0O0 AODODOOOODOOOOODOOOOO.O0O0O0O0 AODODOODOOOOOO
O0000o0oooooooon,lst to Default STCDO O 2nd to Default STCDO OO OOOOOOOO
OO00.00,2nd to Default STCDOOOOOOOOOOOO0OOO0OOOOOOO.OOOOOO,0000d
0A00000000OOODOOOOO0,l000000000 20000000000000000000O
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0000.000,0000000000000000000000O0 AODUDODDOOOOO.

0000,00000000 c00000O00OOOOOOUOOD.O00DO0OOO0OODOOO A=0.700
Cob.cOb0O00obooooooboobooooboooooooo.oo0,oooo00ooboooobooooon
oooboooooooooobooboboOobOoOoboobboUo.OoO0,00b0bDobDboooboooboDobo,0on
coboooooooobooobooo.oboooboocoooOoobOoOobobooooOoOo,0booboooooOooon

coooogo.

4.2 STCDOUUOU0OO0O0O0OOOOOOODOOOOOOO

00,000 STCDO0DODNONONONONONONONONOOOONONDNONONONONONONONONONONONOOOon.oogog
obobooooooobooooo.

Table.3 OO0 O00O0O0O0O0O0ODOO

nfufa¥ulufalalufs 0ooo
oooo STCDO(Table.1)
STCDO 00O (T2) 6000
ooooooo (T1) 600
000000000 T1
0000000 (K) 30(bp)
0ooooo (o) 1%

000000000O0oO0oo0O0ooOoO0oOooO,00 T2000 STCDOUOOO,0O0 [T, T200O00DOOO
o0.00000000000 T1 0000000000000 00O0O0O0000,0000000000O
oo0o0 Tiooooo.00,00 T10000000OC0CO0000O0OCOOO000O0DOOOOO00ODOCOO
oooo0oooooo,00pooo STcbhoooooooooooooooooooO.0oo,00000o
000000 [T1,T2]0000000000000O00O0O0O0DO.STCDOOO0DOOOOOO T20000,
ocoooooooboooooooooboooooobbo0o.ooooboooooooobboooooboOooDo
cobooooooo,bocooooooooobo,cooboooboo0ooooooboooboooooooobooon
ooooog.

STChOOO0O0OO0OO0OO ELO00O0OO0O000OoOOoooooo.

EL(t,T2) = E [Loss(t, T2)|F;] = XI: Pray 1(t,T2) = (k — L(t)) = D (4.4)
k=L(t)+1
000,PLy (6,72)00000,(k—L(t)) 000000, DO0000000O0.
00000000000000000000000000
000000000 (0<t<T1H 00000000,

e 0 @4)00,STCDO(T1,T2) 000000 EL(T1,T2)00000.
000000000000000000,00 t000000000 T1000000000000
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0.00000 ELO,00 T1OOD0O0ODOO0ODOO0O0OOOoOoooogd.

I
EL(T1,T2) = E [Loss(T1,T2)|Fr1] = Z Prr1y 1(T1,T2) % (k— L(T1)) * D
k=L(T1)+1

e 00000000 Prem(T1,T2) 00000,
0000,STCDOO0O0000O,TL,T2000,000000 (T2-T1)O000.0000000
000000000,0000000000000 T100000,00 T1000000000
EL(T1,T2) 000000000,Prem(T1,T2) DOO0DO.

Prem(T1,T2) « DR(T1,T2) = EL(T1,T?2)

EL(T1,T2)

PTem(Tl,TQ) = m

(4.5)

e OptionO00 T10OO Payoff DO DOOO.
O000oo0o00oo0O00oo0ooo0ooOoO00oOoO00oOoO00, 000000 T1O0O0O Option
O0ooO0o0oO0o0oo0.000,00 Tio00o000oo00o0.000o0o0KoOooooo
gobooboboobooboboon.

n
E [Payof f(T1,T2)|Fr] =E (Prem(Tl,TZ) - K) | Fr1

- (Prem(Tl, T2) - K>+

e JI0,000D000ODC(H)DDODO.
0000000 C(t)0,00 T1OO Payoff 0,00 ¢t0000000000DO0OODOCOODOOO
oo.

C(t) = B [Payof f(T1,T2)| Fry] = (1 +r)~ 10 (4.6)

0000000000000 C(t)booooooooooooo.

t=0

T1=6
- ° 0 o o K=30
Obligator=5
A=0.5
0=0.1

171
1

50
1
o

45
1
o

170
1
oo & o

40
o
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35
1
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o
o
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30
1
o
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|
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Fig.18 STCDOOOOOOOOOOO

0 Fig. [0,0000000000 1,000000000000000000 STCDOOOOOOOOOO
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coobooooooooboooooooooo.

00000 @A o0o00o0oo,T2=6071=6000000 STCDOOODOOOOO STCDOOODO
0 [T1,T2]00000000000O.STCDOOO0OOOODOODOD,D @A)ODODODO0DDOLODOOO.00
STChOOO0O0O00DODODO0O0DO0O00O0.0000000000 KOOOOO0ooo.ooooooooo
cooooooboooooooo.

00000 6 00,0000000000000000000000O0000.0000O0O0O0O00OO
oooooooooogoo.

000,00000 A0O0D0OU0O0OO0 s00O0O0DOUOOO,00000000OUOOOOOOO STCDO
coooocooooooooo.

Table.4 O0O0O0O0O0O0D0OOO0 STCDOODOOOODO

00000000 A=01 A=05 A=07
0000000 K(bp) 30 30 30
0000000 (bp) 9.95 168.01 241.99

STCDOODOOD (bp)  49.25 242.11 331.70
aflafalulalufaln 6 =001 ¢ =005 o =01
0000000 K(bp) 30 30 30
0000000 (bp) 10.30 10.13 10.27
STCDOODOOD (bp)  49.41 49.45 49.17
oooo 0.04 0.21 0.42

0O Table4D0OO0,00000 ADDODOOOOOOOOOOOOODOOO,00000 STChbOOOOOO
0000.0000,0000000000000000 ¢=01000000000.00000 AO0OO
OooooooOoooo STCcbhooooooooOooooo.0oo,00o00oUooooooooOoo
0,00000000000000000000.000000000000000,000000000 K
go0ooooOdoooo.cogo,KOooooooooooooooooooooooo.oooooooao
O00o0ooUooOooooo sSTecboUOoUOoOooOoUOoOooOoUOoO.00o0,00D0000ooUooQ
O000ooOo STChoUOoOoO0oOoUoooooooooooooooo.
gooobo,b0bbbooooobobooooob ebbbOooooobbboooobbbboooobbOo
000.0000000000 A=0.1000.,00000000000000,STCDOCOOOOOOO
O0O0U00opoooooo.0ooo,Table20 000000000000 00000O00OCOO0OODCOO
goooboobobooooooob.ocobooooobbbbooo, bbb b.obbbobboonb b o
goobobbooooo,ooobobooooobobobboo.boo,oooobbbbooooobboboo
oo.

00000000000000,00000 ¢00000000 Fig.M@OODODOO.00000000000
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Obligators= 5 ,0= 0.05 ,Contract=50
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_______---<| omo o
80
1

error
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I

Premium of STCDO(bp)
o

|

1
—— - o
i

-1.0

00.01 00.05 0.1 0.00 0.05 0.10 0.15 0.20

Voratility Term Transition Rate(A)

Fig.19 0DO0O0OO0O0OOOOOOOOOOO STCDbOOOO

ogooo,booooooooooooooocobo.oo,b0o00b0 0oh000O0DOOOODOOOOOO0.OO
oooooo,0boobogoboooogobo.ooo,0ooobooooboobooobooooOoooboooDoOoo
coboobooobob.esebOOoboboOobOOOOOOOOOOOOOOOOOO0. 000, 000000000
coooooooooon.

0000,00000000000 STChOOOODODOO0DUODOODODUOODOODUODOUOODD.ODOO0OO
o,STCboo00fooo0o0oooo0oooo0ooo00ooOo0oDoOoDOoOoDoODOoOoDO.
0000000000000 ADODOUOO0DO0OUDO0OO0OUDOODOD sOD0OOOODOOOODOOOOO.

4.3 0O0O0O0O0O0OOOODOODOODOO

goboooboobooooooooooboboooooooboooooboooooooboo.ooo,0o00oboo0ooon
000o0,00000000000000000DO000O0DOO0.000,0000000000000 STCDO
000 CbSsOOooOo0ooOoooOo0ooooooUoo.oo0o,0oo0oooo0oooooono
ooooooobooobooboooo.booboooboooooooo,0cobooboobooboooOobD.ooo
O000ooO0o0oooo0o0ooo,00ooo ecbSgooooooooooooo.
o00,00000000000,0000 STChoOOUOOOOOOUOOOOOODOO.O0DoOooOOO,
0000000 (0000,00,0000)00000000000OD (DOODODO0OD).1991 0020090
coboooooooboobooooooooboooooooobooo.OboobboOooooo,b0boooo0ooon
coooooooo,0oobo0obobooooboooooOoOoOoOoOboOoOoDboboOoooon.
cooobobooooooobooo,ooboodoboooooooooooooon.

L(¥) (P = exp[—an(t, t)dt])
L(t + dt) =
L(t) + 1 (Q =1 exp[—an(t, t)dt])
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OO00ooooooO 200000,00000000000000000D.OD00 LOO0ODOOOODOO
O P,O0D0DOODOODOOOOOOOOO.ObligatorsOODODOODDODODODODOO.

2
P = ( io) QFPP0-L) (0 < L < Obligators)

pPpO0000O0O0OOOO0,00000000D0OODOODO,00D00O0O0ODOOOODODOODOOODOODO
gboooooooobooobon.

Obligators

1
Z PoxL=000000000
L=0

Obligators

000 Table5000000000000O000000O0OOO.

Table.5 0000000000

goboo o0booob gogo ooooo A

1991 1641 1 0.003
1992 1651 5 0.015
1993 1667 5 0.015
1994 1689 3 0.009
1995 1641 5 0.015
1996 1651 8 0.023
1997 1667 9 0.025
1998 1689 10 0.027
1999 1641 7 0.019
2000 1651 15 0.037
2001 1667 21 0.050
2002 1689 22 0.052
2003 1641 19 0.044
2004 1651 7 0.015
2005 1667 7 0.015
2006 1689 3 0.006
2007 1641 7 0.015
2008 1651 45 0.095
2009 1667 20 0.043

0000000000000 000000,20010,200200 ITOOOO 20080,2009000000000
coboobooooooboboOooo.0bob0ooo0oooo0booooo0booooooooooooan
0.

cooooooboooooobooboOoooboOo,bob00d e, 000O00OOO0OO0OO00OO0OO 0,00,
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ocoboooboooobooobo.oooooboobooooboooboooboOo, 00000000 eO,0000000O
cobbooooooooooooobooOobOoo.0bocoboo0ooOo0o0obO0 sOOOOOODOOODOOOO.
coooo,0o0oooboooboboooboooooobobod sobOO0OO0ObD.cO0, 0000000000000
ooooooooboo,0oopooooooooboo.

coo,NODOOODODODO.

2009

1 2
o= = Ay, — mean(A)
RN

=0.0214

O Table6 00 0000D00O0OCCOOO00O0O0OOODOOOOOOOO,0000O0D,00D0D0O000O0O0O
00,00000000000000000000DOO0O0,0000 STChOOODOUOOOOUDODOOOOO
O000000.000,Tablel 0000000000000 CDSOOOOOOOODOOOOODO.OOO
00 Table.60,0000000 Table.7000.

Table.6 CDSOOOOOOOOCOO

ChSOOoooooooooo oOood

ooooo (D) 50
oooo (D) 500

oooo 2500
oooo (T2) 60 00
oooooo (r) 1%

Table.7 OO0O0OO0O00 CDSOOOOOOO

00 000 000 000
0000000 K(bp) 2 2 2
ooooo A 0.028 0.010  0.057

00000006 0.021 0.005  0.019
00000 (bp) 13.72 493 2810
0000000 (bp)  9.20 201 2081

0 Table70 00000000 CDSOOO0OOOOOOOQOOOOO.00O0,0000000000Q00O0O
o0oo0oO0o0o0ooooU0o.00oooo0oO0oooUoooooooo,STCbo0onoO,0oO0o
ooo0o0 1Tgoooooooo.oooooooooo,0c00oooooogoooooooooDoon
0,00000000000000O0O0O0DOOO00000O0.O00,CDSOO0O0OOOO0O0O0O0O0OOODOO
oooor0o001%00000000.

37



4.4 CDSOUOU00O0O0OOOOOOOOOOO

obooobooo,ooooco0oooobobooboobooooooobooboooboo,bobooboooooboooo
OO00oOoOoOoooOooo STchoUOoOoUOUoOoOUOoOoOoUOooOoU.oooooOoCcbSooOooQ
O0000ooooooo STCho0fiooooOoO0,0o0o00000D0UoooOOoooO0.ooo0,o00
O0o0o0oooo0o0oooOoo0ooo0ooUoooooooo.ChbSooOOoOoUoOooOOoOO,0000O
o0o0oooo0o0o0ooo0o0o0oooo0ooooO.0ooo,00000 CbSooooooooooooo,o
000 STCbOoO0OoO0oU0o0oooo0oooo0ooooooooooo.
O0000oo0o0o0ooo0oo CbSO,00000000oooO0o0oooOoUUDoOOoOoOoOoD.O CbS
0000,00000000000000O0000O0OO000ODO0O00ODO. 0000 CDSO,00000
O0,0060000CDSU,000000000000O0OO0OOOO0OD.

goboobooboboooo
oboboooooooogo

e 0 CDSOOOODODOOO,0000NDODONOONODONOONOOOOOOOO.
0 @@HOoo0O0,0072=60,0000¢t=000000000 EL(O,72)00000.0000
0000000000000 00 »r000000O0O DR(O,72)0D0000000,00000000
gobogoobooo.
00,0000000 CDSOO0O0O0D0D0DODODODOO0O Prem(0,72) 0 CDSOOOOO
Premium(bp) 00 0DO0ODO0ODOODOOODO.

Prem(0,72) = D * Premium/(bp)

gobo,bobbooboobbooboobboooobg.

EL(0,T2)

Prem(O,TQ) = m

= D % Premium(bp)

000000000000O0000D,000000000 0.01% 000000000000 0O0.O
O0000ooo0O000o0oo0o000o0o0,00T2=60,0000¢t=000000000000
ooo0.0oooo0ooooo0oboooo,0boooobooobooDb,0bob0bobD0ooboOoDOoon

goboobog.
e CDSODODODODDODODOOODODODODOODDODO.
OO0000ooooOooo Ccbsoooooooooooo,STChoonoouooooooo.oog

oooooooOoooooooopoo,STCboooooooooooon.

e STCDODODOODDODOODDODO.
ooo STCbooooOifiooooooooooooo,ooo0ooooooo.
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e STCDOOODODOODOOODDODOOODDODOO.
ooooooo sSTchoooooOoooooooooo,0oooo0oooooo.o0o0oO0,ooo0
000000 001%000000000000000D00O0.

e JO0O0O0OO0ODOOOODOCOO,00DOCOOO0ODOOODOOOO.

1 & 2
=N ; (Ak - mean(A))

000o0o000oo0o0oo00,00b00o000 ADOOO0OOOO0DO0OO0 e00O,0000000 STCDO
cooooooooog.

o000000oooooooOoOoOo CcbSoooooooooo,00pooooooooo.00ooo
oooooooooooo,000,000000,0000,JT,0000000.0000000,00 600
00000000 CbSO000,20080 10020110 1000000000000 O00O0DO. DOOOO
O0OoOoo CbSOoOoOoooo STcbooooooo,STCbooooiioooooooooooonoo
0000oo00.000000000000000D000 40bp00O0O.

Table.8 0000000000 STCDOOOOOO

gogo ooooo (bp) ooooo A goobobg e
AJINOMOTO 32.12 0.016 0.006
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