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ey Agatee] WE 5o Aol b sheke 99 A9 (oredit risk)o] 2

=
aL g ol ojAEoly g, Tt 5o ZhAst wiEel sk AR s =

il gy Al SRS tiET,
(credit risk)= T&ste] A Adodztel o] dst= & Aot S A& SE B
Z}(protection buyer)= %+ (reference entity)e] 21-8%=7} oFslr|of ZzAprke] 7}
27} &gald olo tidh A NS 1w ul %= 2}(protection sellen) ZH-E] A FHrS o 2R AL
AdE 39T = Uk

2GS 1990 At 20 vl oy TR S o =€ ol v= 2
HAES SAHSE AR SHdA dvk SAFgAFol vlal v oF4 =
ATk =237} 3](BBA: British Banker’s Association)e] 2002 W% Al-&u}AAE B
(credit derivatives report)ell @W=W 2001 dZF 5 Fol] og oAl At E1x2d o] &3t
Fomn 2002 A5l 13 9,520 o€, 2004 ol &= 4 2 8000 & 74 AFT o=
A 9l

A AAE 7Fd tiE Al AEESd = credit default swap (CDS), 418174434

BN
>
e
= rUE
o
N
A

R

[l

(credit-linked note; CLN), total return swap (TRS), credit spread options, synthetic CDO (collateralized
debt obligations) “s°] Attt & =ZollA= o] Zhedl I uAel A AT g E

T Qe AEAAAA Bato] AR,

AgAAANA IS CLN)2 ArbA el @] AgapddEo] v (embedded)¥ ol U=
T-Z A A (structured notes) O = o] & 4 QITH CLN = E7F 7 2/ o891 & (counter party risk)
3]9)5}7] 1ste] SPV(special purpose vehicle)ol] ©Jaf aw]=v] 1 Ag7xE BWA <1
>3 Zrh 2ol A9t B kel o] CLN Wzt BAgmgate] 41899385 CDS &
G EES ol &8to] wWtal o8 vA] BAVI=AHCLN FARARel Al o] A 7= W

Feeh olm SPV = CLN Wiz diwS $-Fow Ad 5o FEAT dej= HFs
ko] AgApd o]l BAYshE Ag- HEANS A LSkl A EAAS BA ]t
Wk UH A S CLN Fapatell Al g}, 2j=s CLN FAabs Ak ant ¢
AH(FEAES] o] A+ 32214k default premium)E A F e oAl FERARES] 18R
s dEEA X 5 ok o] AEdATEE VIR o2 CDS ¢
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TZ2E5 AYa e ebs A 7HE g e 289ES SPVY FRE o] 85k
7

m > o X o 1> 1o g o
)
(o

2
X
ol
oL
rir
pav)



S-ubete] AS- AlgaAarEd e A vt 1996~97 WF XS Ho|thr) 1997

T 9)ge]7] o5 f-Euhe] thel A=y FA8] ofstE Al AR wgTIHelA 5 AE F
Holl whe E4do] WA mek Ayt f5E el 53 W w8718 A
Agdel 54 F Bk A @Al o AAANEE FE8] S SFEUA Fol A&
HAY G AR LE AR V2 54 ol BEUR F HAAARF ] o] o
e ol

w Ewe A ASSAEEAIGY dAEE A ddedT el A8 AdE el
NAZARYE S ASEH e Tl A& BaA du ol & %’4311 el A AE A-8-9HY

o
o Y
ofy
@)
—
z

YA Ol A 453 9= Hull and White(2000) 53 :2: &&staA grh. Hull and

White(2000) =32 3]ALA] 7FA o] ti3dF % oF R & Y (reduced-form model) ¥} -3 5 & (structured
model)°] A3t CDS 7FA 274 X3 (hybrid model)olt}. & 23S -z wa7| gy v

i exp Abo] W= vk FEAF W) g Alole] R *Jﬂiﬁ% 2ol Wk 4= 9l
o] first-to-default CDS Fol A& =L vk vl Aghazel g AFEA A= WA

Zkakell 3k CDS default premium=-Hull and White(2000) & ol o]&f AF&alar o 7)o HH A}
i) o] AHE RSk WA o' CLNG 7HA S FAstalzt g mEgh
hA e AS- AFAoRE de] AMEEE JP Morgan W ES AFS-S)
A B 74E FAATS} A AA ] 2= 2915 Hull and White(2000)
A BAT o]E T3 Ul A&} ALFE ATl 8 ThedS O‘O}EL s

BL
=
=l
ol
2

B o=mo X g 2 FAEA drh Al 1G-S AESEA

2

7o WA R4S ME
skttt Al 2 %’Oﬂ/ﬂ% CDS & THORE A& ASES 7MAZAdRE S it A 3
A= =l CLN A AFEE Hull and White(2000) =3 9 JP Morgan ®H 2o o] 23584
goh Al 1AM = AbElEA Ol A ARESE W CLN Agiats B AFEA S Aofska,
A 24 H A 3AANME & Aol e 7HAAH RG] FF ATt 7HAAA HA= &
AE FAS A4 ABoE B A Ao} stAE A st

Dy Fefng e Ay E 449 K 9d 35314 (intensity process) o 2 5.8 3} 3F 0 2 4

AMAAGANA A= AT =Y A8 ws ol&ste] AdAdY 7HAE F8E
Hull and White(2000) 23- Jarrow-Turnbull(1995)2] Fx}e]l &gy} FAlS A £ %
& (hazard rate) 2l F2AF FUHRESEES AFEetn FEEAIAIY HFmdd tis] o}

& 7HE S AREgh

2) FEEFLS 71Q7HA 44 3
TRl Mg A BEr dAste
T2k F7F BEE o] &3t AFAAL 7} AT
7199 FrgEe FoRFgorw FAS I F LG
Cox(1976)F 2] first passage time &3S 5-&3fo] F4 3},

A4S 2t dAFF T AZ7HEE QI

o @M F2AA A oA FAE = 7] R
t}. Hull and White(2000) =88 78
= Fxr3o &1}l Black-
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=

3 olFolA kot AAA AN-ollA

2 dyA Utk

S

Aol 7] o
&

7}l 2]
}(1999), L

o
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Vorst(2002) 2 Cossin, Hricko, Aunon-Nerin and Huang(2002) & |+ 2 &3 2183} AFE A 4
S o gt NAARRE S Bt AFEAS A=t 12y Bloomberg s
oA CDS Fu 7t 2 7IXH7F TolA gl AEEE A Ad RS v dwe

Hull and White(2000) %! simple JP Morgan =& o]t}

2. Hull and White(2000) 23

Hull and White(2000)= "4 B gujexpe} ik w8743t FedaaAE st
Al o= -9 CDS 7MARARG S AlAshaL, olF FREARAAE e CDS 7HA A

mygoz st
2.1 Hull and White(2000) 23

Hull and White(2000) =& el A 2] 71& 7}Ae thg3t 2l 3, A{AAS A L‘{U]
Jde] o= wjo = WA 5= Q. B4, YT Abd
e o] 717 Z(term structure)ol] thajA = W] RIS 1A FETh /j\;;xﬂl 3]
3 A= H(claim amounts) = AP e] 4 A Ut 3G&e] A5l systematic risk 7t
ATkl B AR Al $EE = 7)) 3] & (expected recovery rate)o] Y@ FH §7 5ol
Aol 7gESg ettt 7pg et 1822 Moody's ol A W= v
2 O 2 ARESE 3 T seniority S 717 ] 1A 3] 4=
=3

o

<2 2 (deterministic)
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1
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Hull and White(2000) & %A1 & 29 (claim amount)S sl Aj@ 2] o)
ZHaccrued interest)e] o 2 ZFABIQITE R ARARA dgA] Aubz e

4221 9 (contingent payment) S d @] dHFH A REAH t Ao AFIEH], = A
TEA(AHF R+ ol HFES W gNE Aste] AhEH e ol AR #

dsty gy 2
L - RL[L+ A(t)] = L[L- R - RA(t)] )

7|4 L& AHaH, RS 358, A(t) = t Al-A e Fzaitedl digh wgro]x}o]
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S} (default probability density)?] hazard rate, h(t) thAlel
gt gt ek h(t) Akelole tha3 22 #A7F d-gth

BN
B
e
>
)
-z
o
fot
i
[-40
b
>
oo

t
—|h(z)dz

q(t) =h(t)e °

olul q(t) & t, <t<tAelelr g, = A3t 7pgetch Agazie] W) o] 7le
ol AFANE wAsE A9 qt) o A4S fEsy] delME e ge 4elr) A
a=3

ko
ol

B, :j¥lAl s1gAue A4 74

G, ¥EaFol g A j A ANG WA AFADR FAF AREEL e =
T2l AA 74
Fi(): #9802 /83 49t Aol Aesere] w7t elst jas Aa A

=7} (forward price)
v(t):t A -l A A ke $19] A 7HA

C,(t): t AN Frrh B A9 juA Ao A5 < (claim amount)
R: 7]th 3] (expected recovery rate)
oy tol jRA Aol Find A9 net loss(F-=7F §1s Ao AAIPA - FF A

7EANel @A 7HA

Hull and White(2000)= 9138 A=7-4<Q1 F,(t) of 7A#2 dEdus Austa A

grot 2 = Al 3 o AMHEA Aol Flda el spot rates S 2HE t, Al AR

forward rates = -3 & 3l AH v cash flow = 3|3 7]ol A forward rates &= &<l

ez Aoz Fi(t) & etk

O

S net loss Q) @ = G AN REAL MR 29k A9 AEAANA st
WA Fe] APl AR FF FAL Aol 0T W @ Folgn &
Qom thea gol AW & vk



a; =V(t)[F; ) - RC, (t)]

9,
rr
-z
H
N
4

O

24 A

N

Aom Wy B wel net loss ojtk oF ALK

AR A SR 3 onetloss ?1 fy = W

B = jv(t)[F (0)-RC,(O)]dt = E&S &= itk o714 G A HFelAe] FHR

(definite integral)> LuFA Q1 W212l Simpson’s rule & A}-8-31o] Al (approximation) &+C}.
qt) = t, <t<tArolelA 4A(q, )tz old e = EEsteM B9l net loss
7F ATkl ®Ba Z) 7)3b E kol 4 9] expected net loss & @A FRIE AL A

Az 7kAA 0], Z risk premium o] ®rhal 3 § Qlvh R g oEd o] 7

q; = : )

& Jarrow and Turnbull(1995)8 -4 A] 9] claim < no-default value = 7148511

o] Agel= C,(1)=F;(t) 7t B2 g, = 1-Rol H#sA fath aenz o 714

oX,
i
)

ol (24S B8 %7464 q(1-R)S A =4 5 27 5w coupon & |

d
ol

b= 1 Adel 744 B, zero-coupon risky bond o] A FHT 4= gith o] E value

additivity 2F3L 3FCh 22y Hull and White(2000)= ol Al 9153 B2 claim = A] 7ol Al
W ow FE&EE WAl dHFAI mgolxe] FAR sHAeta ded o Agole
value additivity 7} A HE A &+ FA(3]5&0] 0 4 Af-olE oe)7t #aystt. ok Hull
and White(2000)= 7371 = 7HA 7hgel 93] At=E= FEgEo] A frAlsitte S W

slaL St
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oz oA AtE g, & o83 CDS spread & Tt W= ©l o5 flEA vk

i} ge

ol

o7} B ash,

e

T:CDS 9] wH7]

u(t): 0 ollAl t AlA 717HE <t coupon A5 A Al mith A7F $1 9] H]E = A F 5= CDS fee 9
gk A4 7HA

e(t):t Al "ol A 22 coupon A FA7] Abole] accrual payment ol thal & A 71X

W:CDS A7 A Fate= ARF T fee v

S:CDS 9] 7}x|7} 0 o] HA st= W] 712 (par spread)

7:CDS W|7HA o] A AESE
A(t) t Aol A o] Fxaitel tigk w2 Fol (A F ool gk

hud

#)

i

oA71M 7= qt) = ol&sl vyt Zo] Arkenh

ﬂzl—]q(t)dt

S u R CDS BAWEAT HANAREE W Y fee(B7N)E The o] A4
A},

w]'q(t)[u(t) +e(t)]dt + wrzu(T)

w3 R AAl B = B Atel Al #5335k contingent  payment <]
ZT7HA(#7h= AQ)E o188kl vt o] At

}[1— R — A(t)R]q(t)v(t)dt

CDS par spread = 7]t fee ©] @7}9} 7]th contingent payment & &A7}7} olx| A st
7hAo| B2 thg} o] AbEE



][1— R — A(t)R]q(t)v(t)dt

_T[Q(t)[u(t)+e(t)]dt +wzu(T) ®)

2.2 Hull and White(2000) & I

Hull and White(2000)= CDS 71427 H-=/# 37 (default correlation)E
3l FoF 3] o Black-Cox(1976), Kim et al(1993), Longstaff-Schwartz(1995) 2] +x25238 =
first passage time X8-S A3t 35 3 (hybrid model)s A|SHsFSIT) 7|9 FHFR P A=
A
o

hazard rate © jump process & =3+ Jarrow-Yu(1999) =& o]} hazard rate +9]

E943%k Duffie-Singleton(1998)2] first-to-default basket =3I A5 FEAAAAE REY 35817
At AE7E Aot I Aoelx] Fakglth ol gh EAlFe] digk tite = Hull and
White(2000)—E NE7199] marginal FE8E52 FRYS ol &l AMAANA FESHAL

FEA#AAE 283 71910 joint FEgES TREFS o] & FAANA FEo=

WA S ARESEA T
Hull  and White(2000):= A  first passage time RIS *
creditworthiness = 7Hd-& Aolakainh. N 7He] 7Ide] dvkar & uf 7]} j(1< J<N) ¢

t Aol A <] creditworthiness (credit index =}il%= 3%

H
r‘ﬂ[l
>

r
-+
H
ot
i

i RS R o=

1

o 717kx et d3E g i d = dal, M85 39 continuous measure ©F ¥

g2 e 5= vk Hull and White(2000)= X (t) 7F 5417} §)3i(zero drift) #4to] 191

wiener process & wHETRaL ZHAEkaL, 7]k X (0) 2 0 2= A7gatqi)

Hull and White(2000)%= “Valuing credit default swap 1704 A|AIS P credit
index o] 93t F+2E2HS AFA|7|7] $15F] default barrier & FHoFE oA 3 FxAR

default probability density, q(t) ¢l <l =43t WS AHE3HSITE Hull and White(2000)+=

o]2]gt ZA(calibration)s FAFY 7R RN HFEFC] EA parameter =
N 7EA e w0l A s= FA19](no-arbitage) K8 2] W23 v ased vl

TE3E Hull and White(2000)+= TFr9] Fzzksh 7] 9] credit index b A
Tat7] flsko] credit index © th&A(proxy)= T 7ol FIHARE &8kl 1Y
HIAE7Ide] Aols FARE BRVAEERET )8 F7HE, i (sovereign  entity)©]

dols &S proxy = AASEAT. ol2f7t tiEA= A= AN AFoA 2y
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1 7199 gy w7k 8 (currency risk)S ol Ak Wk EhE

71 7S EUE vE3 2ol 7 43 FeddaAE 78 ¢ vk

Q;(T):03 T AlAAele} 714 j o marginal 74 F5=2-5
Py (T): 03 TAHA el 9] 7190 j ok ko] joint ‘255

B (T): 07 TAHA] 719]j 9} k o F-=dH7]

Py (T) - Q;(M)Q(T)

/Bjk(T): 2 2
JIQ; (M) =Q;(TAQ(T) - Q (T)?]

ol AAF CDS spread 2(3)S ZAgHslo]
= S )om] ol Monte Carlo simulation <
otk wAMEAS} FEA w1 PEdRi) 5 AN EARE gereh

][1— R — A(t)R]O(t)v(t)dt
S = 0

][H(t)u(t) + 6 (t)e(t) + g(t)u(t)]dt + zu(T)

(4)

T:CDS ¢ w7]
R: #x74ke] 7]t) 3] %= & (expected recovery rate)
O(t)  tNE7HA B Ex7E A& )= skl A A der]go] F

AREH S0

=i 2= 0]
J—ETA}\L

H
do
i

() @t ANAZRA FERARE L rIde]l AFES AT Zdstl A BAMEAL Ead 5 gl
£ 995 coEeE
u(t): 0°lA t Al 717HE < coupon A5 LA pith 917F $1 9] W& =2 2|3+ CDS fee °f
g &4 71
e(t): t A&l A HA coupon AFA17] Aol el accrual payment o tdk @A) 7}



A

v(t) : t Al A A W= $1 9] FA] 7hx
W:CDS A7 A Fate= ARF T fee v
S:CDS 9] 7}x|7} 0 °] A k= W2 714 (par spread)
70 CDS RE7I7hA] ZrzAph e 7]qd Bl Ryl B AEske fdsH A
5

A(t) : t Aol M o] FzAbitel ek v Aol AH (A = ol theh W)

ek v FxApite R 4% credit basket swaps % first-to-default CDS 9] spread +

AN WMFE v 2ol Aot A@)E A&FowA 7+ 3

O(t): t AH7A A Exrt AE S 28l A FERARE 7T o= st A

p(t):t AAZMA e Faapt dar]gle] AEA = 25l A B et Red 5
m . CDS RI7ZHA RE FHEAE wer|dd R AEsheE AR H

A

R: A RxA g Fzaprko] didk 7]t 3]4=8(expected recovery rate)
A(t): t Al A AR Al sl Fxapitke] digh 7] v X Fo) &} (AT Aol o gk

3. Simple JP Morgan &3

ol
=

Bloomberg SAloll A zzzske] == A@e] o] H(ticker g &la“CcDSW” |l 7= 7}
™ JP Morgan *F2]ell ¢+ CDS spreadE & < Ut} olw A &gt &4 714 (fair price)s 471
Aeide wb7), FE AFEA, AAZHY 5o DS AU xS G o s bench-mark
ol H= Fedwy 7z 43 % A& E AdaE 71 K(risky curve)E A
g3 ¢ =S sHoldrh e g7 ®EAl AlstE CDS 7HA| WEdk: 5 BYPS AR
slto] geld 4= it} o714 A3l simple JP Morgan .32 Bloomberg ™7l A%
Wes YERE Bsk Aoz AA P Morganol Al Ab&3stE B3t e ¢ 9 v

A},

i
o

N

CDS 7HAARS sl WA dolof b o] FAAM BY7|Ye] AP LG,

g5ae g0 AYs BT
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AA Fd T e =gl spot term structures -3FCF Bench marko] & F-9E &
W= treasury yield)9} 9185 2]7} par yield o] =2 $2% 2] boot-strapping
raeo® A8k Aotk o714 Fo0d AL AFAEY B FAF
W2l 0 2 hoot-strapping S b= Aotk T2 A9 boot-strapping A
= 953, WA AVIH R AFEE oAtR Y FEEYLE H
A= N cash flowe] A7FE &3k Aol sid Ade AA 747
ol MEE Fwdch 5 HZxol AFHE couponol] A -EFE spot rate o ZH-E
recursivedt Al TFS 719 spot rate TS A, ol XEZEE FASE Y3 9
A7 e Sy olgks JHstel A d-E s Zlolnh ey AdAAe] Agole WA A
wHE oA AFETol WSt olF AFHE TS EE AFEse] 2 JhsAol

AA B *LEL = ‘X—Mﬂ]rﬂ = fitks ZA417F AT Simple JP Morgan W22 o] 2%k &
,?.

=
o
o3
[>
L
ol u
BUAR.

of

mY £
a g M1
O N )
o
o o T8
_\'ﬂ, O.|_4 -—r

kol
bl
m
it
Ak
to
=2
-

)

lo
B
m
=
2

= U Al spot term structure=Z5-E TH7]H &9l
E(discount factor)& et} TH71E ER1IES dAHFHo] 191 3T wH7]e] zero-coupon bond
o] 7FAS oustt), thgo 2 03 17] Abel9] risk premium= TH7]7} 121 zero-coupon -9
A 2 AdAA 7HE AolZRE AbEsith o2 A & risk premium-2 [0,1]7] A}
ol 7|78 E I vhg e BAE whSefoR gtk

RP(0,1) = dsFc(0,1) benchmark — dsFc(0,1) risky
= p1(1-Rcv)dsFc(0,1) benchmark

o] 7] 4] RP(0,1)+= risk premium, dsFc(0,1)-> <1E, p12 [0,1]7] Atole] 7|3HH-%E8HE, Rev
= 35ES Yt 9 Aol YEhdle AL Fo@EAAY A@dAAe] 7Pl = orisk
premium-> 3d TH]F FEHAA] AISHE &S24 9(expected credit loss)S Tl Eo|AE R

gk gt Zrk= Aolth 9 2lelA [0,1] Akelo] 7|XHEEEE, plo] F-af Rt

U0 2 [0,2]717kell W3t risk premium 717 EEY TSy e BAS whSE ok
Eig=y

RP(0,2) = dsFc(0,2) benchmark — dsFc(0,2) risky
=RP(0,1)+RP(1,2) = RP(0,1)+(1-p1)p2(1-Rcv)dsFc(0,2) benchmark

AL o] g3t [1,2] Atele] 7)7HR-EEEo] Faj Rt

2]
o 2 WAO=E recursivedtAl VM EEES S § U 2ol [0,3] Atolo] F
e
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RP(0,3) = dsFc(0,3) benchmark — dsFc(0,3) risky
=RP(0,1)+RP(1,2) +(1-p2)p3(1-Rcv)dsFc(0,3) benchmark

CP(0,3) = p1 + (1-p1)p2 + (1-p1)(1-p2)p3

JP Morgan2 ©]¢} 2 ©hEsh WA HthE AA Ho gEs gAoR AR ES
Tohs Ao ded oy AR WE2 A gl
oz olgA FalZl FANE=EES JHA Il CDS spreads AbE T CDSO| dAHS

:3_

= EAR =

F2 7 7FA leg(CDS feeol Al-8AFd WAYA] A58} contingent payment)E 7HXITh 18]
par yieldoll A= 7 leg®] AA7FX7F A& Frotok gt 4l8A o] wHAeA] &= & 474

=
o % AFH= CDSfee®] 7HA& then o] AzHh

2R

PV of No Default Fee Pmts =S, - Annuity,, =

N
Sy D DF, - PND; - A,

i=1

o714 Sy & ®H7]7F NI CDS9 par spreade] i, DF, = T, ¢F T, Aol 7918 A< E,
PND, = T, 01]’\1 T, Abele] &S5, A= T, T, Aol 9] accrual period©] t.

rﬂ
2
—Hz
H
T
i1
o
>~

| accrual feeZ7} A FHthd, & FE = A -3 HAZ fee X FAH AL

FHUH(ISDA HEH) R EAT} BAu SRR AA B CDS feed] 7}A

PV of No Default Fee Pmts + PV of Default Accruals =
Sy - Annuity  + S, - Default Accrual =

N N
Ai
SN; DF,-PND, - A, +SN; DF.-(PND ,, - F>NDi)-7

A.
714 (PND, , —PND,)+= T,,¥ T, AFelollA] 2gA o] st hg, ?'% T, %
T, Akel o] 33t accruals YEFWTE JP Morgan w7 ol A= 98]t AR AR 7] WA
A wgol A} A F el thdk Al(approximation)Z & 4= ok 5 T, T AlololA A&

Abde] A 28, PD,; <= ofell At gorum Zh AlfeM e A AESE] 1o 7}

7}

7 g-ellwt 73

i)

P Ae & 5 ek @ vgolAe el ox AT A7

Mo
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A Fek AGARAA 00] B FURG payolfS Abks 4 gerstu

A,
— =
2

SAEkE e BgE Ao Az,

PND,,(1-PD.,;)=PND,, PD_;=1- PND, _ PND, , — PND,
| | PND, , PND,
oz FEIAA BAmEA7E B ujaeRbel] Al A58k contingent payment®] 7}

= ozl 2,

N
PV of Contingent = Contingent, = (1-R)>_DF; -(PND, , — PND;)

i=1

o714 R& FzAbe] 3 4golvh, a2 R CDS9 par spread S & et o] Al
Bl

s

Valuation of Fee Leg =Valuation of Contingent Leg

N N
Ai
Sy ;DE -PND; - A, +SNZ_11DFi (PND,, ~PND)-—- =

N
(1-R)D_DF,; - (PND, , - PND;)
i=1
N
(1-R)> DF, -(PND,, - PND,)
Sy =— - A_
> DF,-PND; -A; + Y DF, - (PND,, — PNDi)-?'
i=1 i=1

M. CLN 7FFZAe 3t A5 J&

1. =H CLN AALE 718 L Al# R4 Wi

o] Zol Al Hulell A AH 2 71 CLN AtEllE Al 2 FellA] A3 simple JP Morgan
Model ¥} Hull and White(2000) Model & AF-8-3te] 418ttt =ul CLN A#AteE 42l stH
<3 1>¥ @t}
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g gt E@AA AT 1 e

AW A AF#| 2l linear basket CLN & #S 5 5
51 EQtoll= AR MEAAY AAHES AAEHAL 5 AEY FAA= A
o ES gloll7] f18ke] SPV = 319a, dAuer A4 A widdaoZ vlar AAA A

AL wisiate] SPV ol o A8kt AlEARIAl QIS physmal settlement = %F 45191
o

ol
20

A ALEQ] Korean basket linked note 2] 74 -9-oll = 51 &<t reference entity & O]L
A-gat o] whAyshH Aol wrm w1l FxdFel A contingent payment & x}7}3k
Fehate 5 AAHAY 5 XH;Q/] e SPV 2 A AR de e dow
ouv AAviZFol &Y Adol dsiM = AlkA Y BAHA ke
AqME T Tl FEH Aol SPV ¢ RIAIQl Fapedgo] ol A FHFEaL

A Abel ek whE }X]i = AAA Ao F&EAT 7P g A8 AR A
physical delivery & -2 02 &} of %] & wi= dealer poll o ¢ A7~}
cash settlement & 3}=% 3}%I T} deliverable obligation &2 = 3|3 reference entity 2] 574 <]
APE AAsIN oM o] &S w= YstE 23 E 7Hx] F3kxA] AW F contingent

!

payment o] {laL WH7]7F S8 71 AHom fAste] T 4 JEE Sl

T I
oAl

P
fo = M a% o 2
ol
%o,
o
+ 32
N2

A
b
o

)

CLNS| 7}A& cDssh whbAe Qubdom & Aot washs vl
9@ ik @rsketel A4S & ekt

=
Agelnzst TA3 A& 7HA= DS M AbEstal o7

o ¢
2
>
s
ol
rlr
g
T
>
[o
>~
=
o
ol
or
Q

| J2estz AdgEs He 7Hekste] reference entity?)
U Z1GEF=8E 23he] A FETdES vmAEAAY F9d 71 %
(swap rates)E 7FAZAAC Zagk 7| xdolHE AEsIQlth FAA SR ﬂi‘riﬁﬂ &5
52 bloomberg g Aol A AlFski= i tickeroll th3F security description(DES)¥} historical
priceHP) At 55 AM831ar, 93 F2l= 6 7Y Liborol SAAIE semi-annual & 2] 2~¢H(ask
price) A2 5 ARESEITE g A7) par yield®] wH|17F frEFolE AR FHOoR e
o] 9= Z$-olE linear interpolations AF-83Fe] 431 0™ spot ratest= A 2 74 #) 2 Aol A
A3 boot-strapping= AH&35Fo] AlLbelAth F918 S 2] 2 treasury ratesES A A S o] fi=
CDSA| oA F-21d =29 o8| (proxy)= swap ratessS 9] AF83la Q3 CDS ##H 2
SEA =ECHE fE5Alo] AdHoR W treasury ratesES 2AE A FALAIE A

Uehs 25E wols] wolt

f
—n
=

)Bielecki Rutkowski, “Credit risk: Modeling, Valuation and Hedging”(2002) p21
*) Houweling, Vorst, “An empirical comparison of default swap pricing models”(2002) p35 %%
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2. Linear Basket CLN

of thgk AdHdAIE W wra &
F= simple JP Morgan Model ¥} Hull and
ol A= CLN s 2h(x gl 9} 247}
T SHolA Adddy f3
(swap rate) 7R E
Al A TS
sttt =3 I FE2

7] o) 3] 5=£-(1982-2001) ¢!

AW A AF#| Q1 linear basket CLN 2 Z}7}2]
2 gong FEAA REARRAS 186
White Model 1S AF&ste] 71AS H 1&gt
SPV ©]il CLN FAAHE w2} w3 d5dH
< gl Aex sl @1 AA
Bloomberg oA 3o, 23 FEFES
ol A A|AlE wE7]E CDS par spread(CDS A%
Moody’s special report(2002)oll A &gt FA}55 5
52.48%% A}-8-3}91t),

2

offt 52 oo

>

2 2Tl )
o}
)

X
=2
e 2 mu
lo
-
Ho
ue)
ol
_Y‘i

1%
lo
Lo

o
ot

fol

N

)

~
A e
e

>~

>

op

=
o|\
r>~f
>
jg
f

™A simple JP Morgan Model o] ]3] 2F&3k 913529 spot rates(zeros) 2} XA 2 2
A 79 risky spot rates = B <1¥ 2>9 7t} 2o B upe} o] whr|(Azh7t
Aol wpel EgAHI A H2] credit spread © B AX= S & F Ao EFA
A o] creditspread 7} 3-=r45-¢] spread .t} W+ 18bp A% AA YERSTH

olE T EXFAHEN dmAR A7t FAREGES AEEYE <x 2>¢ Zow
FARESE] V7 RE <9 3> o] yEhdth

<E 2>oA T3 REFES o] 83te] CDSspread S TR F3A|H 0.948%, FFA
- 0557%= ol & Fatstd 1.506%7F vt o7l A#EA Hl= AAA A Fato
E(10d wH7]) 5.85%%5 uvlah 138l 7]5 linear basket CLN & 2] 7.356% % 72HE %)
t} o] 2 HEFYE Jehgr] & 5 F2= 10 dvH7] semi-annual swap rate & 75 6

MR Libor ) 16260651 spred 7} AFH0.2 ARALE, B AGAAS A spred <
1.9%¢°] H]3HH 27.6bp R FFolth

7] spread = AA| A7 HlE $e o R o]# 3t FH A A 2 HoA <

il
&
=
fl
N
o
—z
H
et
it
T
O

i T8 Ak e 22 AR AR wiel] BAd Tk
S 7hetsle] 5 AL AE 2 3E 3 CLNspread = thA] AlXksl] B kch
PND. PND._, — PND.

PD,, =1-— = L > PND, , — PND
| PND, , PND,

AX A3 CDS spread + 1.626%(E3A1E 0.99%, =144 0.636%), CLN spread +=
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1.744%% AW7F2(1.9%) 7= 15.6bp o HolE HATE F A ArtAd] s A
= B

CEPAA L AT A3 RE

oM.
o

3 Hull and White(2000) modelS AF-&3}+=

FES <¥ 3> 2 <18 4>9 7}

o] Al 2 &l 533 5=o] Hull and White(2000) =3 ] 7%~ coupon bearing bonds ©] 7}

S AR Apgete] REgES A== 9, simple JP Morgan R& o 4= boot-strapping <
&% zero-coupon bonds ° 7HAS AR&E= dl 7I9lskE Zo® HIth = simple JP
Morgan E3dolA = Y182l boot-strapping A] coupon payment 2] A% HHES 7HAS AL
risky spot curve 2

g AEFoE WY PESEI FRRAS 4ASA ghol A L3
2 Hagrleta e

A Aoz FHHTh (<19 5> B <19 6> FX)
ool uwle} Hull and White &0l ¢]3F CLN spread & simple JP Morgan =& 9] 7$-Ht}
Aoz =4 Yelyth WA CDS spread S ®A ¥aAF 1.022%, 3
£ Fatstd 1.795%7F w2tk of7lell Al vl AAA AH ] el E(10 |
< t3t¥ 3152715 Linear basket CLN ©] =]+ 7.645%% AT o1& Bleswd=
UERH A Libor thH] 1.913% = A A#f7FAQ1 1.9%°F A ] vt A vERsTh

o]

Simple JP Morgan =%} Hull and White(2000) 5.5l 2|3t Linear Basket CLN ©] 7}4 5
AA7E Aeshd <k 4>9 P2

A A7) F 2ol 3FES Moody's 7F IS 7)) 3] (52.48%) S A8-FiTH
ol WM 3ggo] dAs AL AAATAAN HEEE VIl ATFTH A stolA
713l & sdsiths 7HgS 282 . aeeR I5EeS t2/ 489S o

o
T 2304 ¢] CLN spread 7} o9 A getx=x s Bygsd 1 Aas <29 753 2
o

& de I58
WE CLN spread 7} 7o) QAgatAl Yetar glol 85& 74l we mael duigrol ]
5’:

=
WA ekgEe] glrfa dgEth 1y simple JP Morgan Bl A= 3| &o] A5

A FErelE ARE AFEsHAl ¥l CDS par spreadE At

Ald2] coupon rate= CDS par spread®} s d3}A A3}tk

offt
>
>
jr.)
He
1%
=2
>
rr
>
>
to
U
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olo] W& CLN spread 7} A5 (383 0% 2L 60%=E 7FA43= 4% CLN spread = 4z
1.63% = 1.79%= vEld) sk w9k, Hull and White(2000) B8l 3 5&0] Hod4=
CLN spread 7} 3}=H(3]+&S 0% 2 60%= 7H43k= 49 CLN spread + Z+ZF 1.98% 2

1.88%= YEF)SHE Nk E5S eI

dH o R the Wg S5 HEFE Go| dAUW 35Eo] 4SS contingent
payment 7} &tetste] CLN spread 71 stetaljoF gho} 12y = By B5F 3|¢go] st
olo] we} RrsFo] A AaHEz A ayte o] CLN spread 7} ¢HdE kS JERY
= Aoz BAEY vk simple JP Morgan 28 9] 49 348 Aol we RrdEo] =
7}e o 24 contingent payment = LA S A FA 5= v, B EE9] default premium ©] A3
=35 sl o 7Haghe wlgl CLN spread 7} 453ts Aoz BAHEY, dubdgor 34

[e]

£o] 1 o 77FA CLN spread 7} 0 o= FHdfof stz 7|th3]5&o] %2 A5-ol=

simple JP Morgan 2.3 9] Qb8 o] Wol#= o w whE)

o

3. Korean Basket Linked Note

A AREIQ] Korean basket linked note = basket o] 21+ reference entity ©] (marginal) -

LS5 I Aeite] FRARRAE FAdMF v g F AlgRAdAE §

AI#AAE 23 3F Hull and White(2000) Model 2 AF&3le] CLN 714 43130t & Al
A A= A Abelel np kAR Bl SPV ¢F B A=Al CLN FARA
AR 918 gle o= 7Pgelvh e AAIEAA e FATe] 7Rt

2529152 Bloomberg o4 3o, 3582 Moody’s special
W OTES AR 73] E7 48.84%E A&

o

reference entity 2] <] 3}x]4
report(2000)°ll A 3k F=}

ofrt

HA A FA(2000. 9) FHE T2 7IEFE9) reference entity ] 213 AH FEFYIE
S AEHEW <% 5> 2 <3 6> 2l of7|A Ao A gl sl FEAET}
A ola o QAU Aol A it PoAAT LA HAT(ANIA S&P
long-term foreign issuer 21-&-5 w2 T AH H A28 B BBB)EH < e ket
AR} TS T U3 reference entity & X1 QA H FEFIES A AL

3.

o]5 AF&-3}e] Hull and White(2000) 1 X.3oll 2]3 reference entity 2] F2H-=3ES
AR <F 7> <% 8 L <F 9>9} )
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olol we} Hull and White(2000) I =3 2|3t CDS spread & reference entity 3= XA
SR F Sk Akded 0.917%, 7l 0.863%, XA 1.097%= LEFRET] Reference

H e dAATE 0 &2 7H- T 7§ 5 Korean basket linked note 2] spread = 7371
reference entity 9] spread & 3FSE 3.727% = YJERATE 3 B E reference entity 7F =AY
ALE 1 2 M-S 49 432 spread 91 1.029%7} 5 CLN A #oAe] 7}740] =
o} o] & A AI(2000.9) A7E712(1.58%)7 Blas] HH A A A= reference entity
A}

=R 499 w0 48982 o 4 Atk

)

Y

tgow ReAAdAS 18 Hull and White(2000) T 23S 2-8317] 9ste] WA
reference entity®] creditworthinessol] t]$t default barriers th&3 #o] F3}3lth. Hull and

White =3l A= creditworthiness X ; (t) 7} wiener process& w2 & FHetste] 713hdE
SR EEES ALE8ko] default barriers numericaldl Al ek WS AAlEa ok Y

U m=well M= X(t) ©f stochastic processll whE AE=2HES A3 default barrierol] T4
71 b e ol 8kl X (t) = FAI7F §lat(zero drift) 4Fo] 1 <1 wiener process=

a2 X, (1) =W,(t) ] A3k

AWk o7 Y(t) = at + bW (t) | stochastic processS W2 4 5-(a, b 4A) YE=SE

- Musiela and Rutkowski(1998)°l wha} thg- zko] ajzith®

2ay/b2 N (at + y)

bt

PlY, >y, Vs<t]=

\/_
ol dak= X (t)ell ol &3t a=0, b=1lojmz Y5 53} o] Tzl

—X
3

)-N() 0<t<T

N

P[X; > X Vi<t]=N

Hull and White(2000) =&l oJsle] 7178 FAAESES 78 ¢ JJonz 9 &

") Hull and White, “Valuing credit default swaps II: Modeling default correlations” (2000), Journal of
derivatives, p7~9 #%
8) Christopher C. Finger, “CreditGrades™ Technical document”(2002), RiskMetrics Group

18



o] &3te] 7} 7]zkulrteldefault barrier X & 8tH <19 8>3 o] yEpdth 19
uke} ZE]_—O] AAA G A Aoz ARAEHE 27] AEW|AA Y RESdES BdT

FEEFAY BHS FRY 5 Y

>
Fz

1l
A
2
rzi
@

& reference entity b X, (t) o F@dAE A FUHARE o] &35t AEaglh L

g @A edel 49 Agsel A4 %ol FEAR(SAL) ArEAIGoluA 33
Hol A= %i71°é%"£9l F7He dgA=Z ARgsdth SdgEel A9 Hull and
White(2000) II ol 4= 93}
reference entity 5=7}2}2] A33A| 71 A< L}E}Urx] okol Eﬂqq Fol| A Al 2] 3F% T}

F47)19e8, s, FaA A9 1999. 1.28 ~ 2000. 9.29 7+A &) F7}ol thEk 7] ZE A
iyl AAASE <F 10> 2 <F 1150 AA AT FolA ®Bi= ulel o] Al 7)ol F7b
A

FEAFE 07-08 Atol & YEhtE e & 5 9

Al X

A

A F7FA] -3k default barrier &F F71 43 Al 4=E AF8-35le] Monte Carlo simulation = 2
atolet. ojm) g el FAtd 2L FEgRAATE 19 Aow spgata gk
A2 T27|9ed), sh=Add, ¥3A4d 5 3 7 7199 creditworthiness 2] 4=

flo

il

simulation $C. =4 CLN spread S T-skglvh WA X, (t) b Z#adAES 743 random

i

variable & AA3l7] Yl e Zul~7] ey 2esith g AES 4 g2 o
ol 5 A&t 60 W12 node & AW Fe= simulation & ST ofuf ZF Al A wirte]

X;(®)9 path & X;(t-1)+eVAt(s = ZHuAE WFsh= multivariate J1FZ 3204 A

A ¥]+= random variable) 2 WFEo] Wil & =27} default barrier o]st= 3} 31#] %= o)At
CLN ©]A7} A% AFH =2 sta, Aot default barrier ©]st& 3teteld CLN o]zte] ot
n)sEol A3} B 4w =27} FekEl= contingent payment S A4S 3 Al ¢ko] wIEE == 3}
AT}, Simulation ©] ﬂb‘r”q A Fo]ZF¢} contingent payment ©] S o] &

AbE3to 24 CLN 7148 AlAFSFATE B3 reference entity 7+ H-E=AAAFE 7 ALy
E=% &F3ith. Simulation software = Decisioneering A}2] Crystal Ball 2000 & AF-&3}3lom &

simulation 31<(trials)== 10,000 .2 3}3lth

<X 12> JAAFAA AR FIAAGTE AL simulation 3 A d}o|t) FoA K
= uke} o] FEA#AL7E ufg- WA 1 eal CLN spread & 3.160%7F usktl o)==

reference entity ¢ F-%w8tEo] & Ht} Frlol A Hdojx]E= AARAFTHA SR (asset correlation) 7}

®) Duffie and Lando (1997)= A B4 FR2EHAM = Hx wh]eA e FEgE] 00] &=
e EAHoZ A7lskqdnt
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reference entity 1+ AHHH AT E 0
S 3 B Adfolrh (&, F=gNo} Ik Aol FuddASTr 1ok 7H

akaL shihe] reference entity = simulation 3+ T}.)

A7) A3 BEAs) B Hull and White(2000) T 22lo]l 2ARS wl AA] 7 Aol
= reference entity 7+ AAGIAFE 1o 7PEA 7HEE Ao kRt = reference entity
AP EATE 099 B AAY AS FEAAATTE 41.63%~43.18%% %2 123l CLN
spread &= 2.026%= o} AAl A 7FE(158%) 8 A= S B 5 3

et A 5

-

1 o] 7 A et e e @ A9 CLN spread &= UA 3
ool A W3telE AL & S Ark <2 9504 K= ulel o] reference entity 7F A4
A7t wobd 5 Fidddse AsatAnt 05 ol o2es AsaA Fes o
Atk Zela <a¥ 10504 H npep o] A E AL ok d a5 CLN spread = &
SHAIRE 2% olst®E = stetshA] ae & 4 UTh 122 E Hull and White(2000) =3 o] %
staltlal 714 S -9 5 Korean Basket Linked Note ¢ A d-A](2000. 9) Al3714 L HAa
& 2% FEoE FAHUF T Aow FAHET

)
o

N

i

A 3583 24 488S w CLN spread 7} o] @A gafx]E=x
w AAAABAFE 099 7 AAsgon 7ty e I4eS He
entity o] FHAESEE F3har, ol wE default barrier & 2+EE , 3
£ CLN spread & Monte Carlo simulation < &3l 3] X QkTh(trial : 10,000). 4 23}
<719 11> A 9} o] 10% ~ 50% 3]5-& T-ZFell Al CLN spread 7} Blal%] <tg¥ Ans H
ofar olth. ofwf AIGA A (158%) 7 AR AWE Hol= IaEd 80% Tl Aow
LER T

AN

stels) gl of

7N reference

1'.110 mlo
£

R

ayeR AF7HAe EAAAE EdizE AdGA] WAl A AS(implied  asset
correlation)$} WA} 3]<=8&-(implied recovery rate)S 5 X&ol| ola] FAa Wl ztzt 099 ¢
80% Tl Ao e
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simple JP Morgan 233} Hull and White(2000) =38 S A}8-3le] =ujoll A Al¥ CLN 7}
AL Wrte) & AdE Aestd oS3 Z2oh

AR, LeAAAAS e Dt 48 CLN ¢ 7% Hull and White(2000) 1 %.& 3}
simple JP Morgan =& K5 AA AG7MAM AR 7S AAEGITE e ER T Y
BE Ul AETASE AGlA A8 o2 7lg¥Et 28y Hull and
White(2000) 232 @xie] 7|38 FEgEAolo A#AAAE st A 3
7Hgel digl] dadoz A E 7S AAIsHE 540 o] simple JP Morgan X3 e H] ﬁﬁ
CLN 74 & Huh AHds] grhsts o= s

S, REARAAS e E Hull and White(2000) 1T 23S AAAA3AS 34 F71
A5E ol &3 FA3= A9 CLN 7H4S #Auigriste Aoz Yewt 18 5 2

2B Al 4= (implied asset correlation) <}

S AFg3le] =3 % Korean basket linked notes ¢] WA =}
WA 3]45=g(implied recovery rate)S Z+z; 0.99 2 80% <1 Ao & vebsktl EE ZAHAFEA|
Z7F 14 7MY AHEE REARASE 055 WA 9o CLN spread & 2% ©|3}= =
shetslA] gk okt

o= ol AdgE ALAARACLN)Ol tha] Aoz AlEEAS A=
=gl o7t vt & F Q. 53] AR A ZEHA e o]EHQ HEwA oy o] &
A1 ZIRko] wm ekt AFAQl HIwkAlS wiAlstaL 2 sle] AMEIAEE Al dEl
2853 = BYS 7RI CLN 7FER7LE Al&3)] Hoktt
2. 979 stA £ A

Hoodgto] kA 2 AAE Aelshd oS 2

AA, U ALIAYGEA o] ofF] A5t R Za #H AAtse] digh TR &
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<¥ 1> =] Credit Linked Notes A Z| A}

A Linear Basket CLN Korean Basket Linked Note
EZ}A 7] 2002. 2 2000. 9
uk7) 104d 54
EAE St n) e 5} w2 5}
= USD 20,000,000 USD 30,000,000

o] A& Libor + 190bp Libor + 158bp

o] Ak A] F o123 23
reference entity SR, EPAE | AR, S-S,
srde, xgAA

2 &ARA ISDA ¥ <t ISDA ¢t

<E 2> ¥FAF 2 TFAHY 7|78 FHEE=SE v
(simple JP Morgan Model)

T71(D) F=AH ZYAAE
1 0.62% 1.03%
2 2.29% 3.09%
3 3.88% 5.02%
4 5.99% 7.44%
5 6.90% 9.74%
6 10.39% 10.97%
7 12.26% 12.13%
8 14.98% 16.08%
9 17.40% 19.70%
10 19.62% 22.75%

= :simple JP Morgan X.3-& AR-g3to] g 2 2 3kA 9]

AMREFES T o)F
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-r
a2
4o
Hoy,
ot
(i
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>
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<¥ 3> #3RY L X

TZAA] 7178 FHRESE ¥ Z(Hull and White I )

TH71() =4 XFAAE
1 0.47% 0.88%
2 2.52% 3.32%
3 4.54% 5.72%
4 7.03% 8.56%
5 8.41% 11.35%
6 12.93% 13.87%
7 14.97% 15.28%
8 18.93% 20.37%
9 22.32% 24.93%
10 25.50% 29.01%
 :Hull and White(2000) 1 2% AR&3te] A5 B 2343

< oLH T B
o FIHE

<¥ 4> Linear Basket CLN & 7}4 A2}

Simple JP Simple JP .
Morgan(1) Morgan(2) Hull and White I
CDS spread 1.506% 1.626% 1.795%
(=) (0.557%) (0.636%) (0.772%)
(A 4) (0.948%) (0.990%) (1.022%)
AAA H ol E 5.850% 5.850% 5.850%
CLN spread 1.624% 1.744% 1.913%
R =g A ) (7.356%) (7.476%) (7.645%)

<+ :1) CLN spread : CDS spread + AAA
-6 71 Libor ol A71€ 10 A%

2) simple JP Morgan(1)> 7] 7H5-
simple JP Morgan(2)> 7] 7H5-

3) Linear Basket CLN 2] 28 ©-A](200
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<¥ 5> 29829 71708 "y 3F2(2000.9 F A

7] () 0.5 1 2 3 4 5
Swap rate 6.76% 6.81% 6.76% 6.77% 6.80% 6.83%
T :6 709 Libor thH] F2]2=¢ rate(ask price), A}= : Bloomberg

<¥ 6> Reference entity?] 2]3AA F5TE(2000.9 F A
Coupon
a-3) =} qk7] AL Ad Yield 744
rate
sharl o8] | 1.07 | 08/23/00 | 09/17/01 7.13% |  7.43%| 99.69
staratedes) | 2,16 | 09/18/00 | 11/15/02 6.50% | 7.36%| 98.30
Sl A 5 2.55| 09/28/00 | 04/15/03 8.75% | 7.44% | 102.97
staratd s | 3.15| 09/28/00 | 11/21/03 6.63% | 7.62%| 97.27
statakees) | 3.57 | 09/28/00 | 04/22/04 7.13% | 7.77% | 98.02
staratd s | 3.97 | 09/28/00 | 09/17/04 7.38% | 7.79% | 98.59
staraked s | 4.05| 09/18/00 | 10/06/04 8.09% | 7.73%| 101.22
shArl o8 | 5.18 | 09/28/00 | 12/01/06 6.75% | 7.83%| 95.46
starated s | 5.63 | 09/28/00 | 05/15/06 7.25% | 7.87%| 97.20
Sk g 5 7.55 | 09/28/00 | 04/15/08 8.83% | 7.97% | 105.03
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Coupon
Ll b w7 | Add 34 Yield 74
rate
gy 0.64 | 08/11/00 | 04/01/01 10.00% | 7.34% | 101.58
=y 0.84 | 09/28/00 | 08/01/01 5.006 | 7.91%| 97.76
gy 1.76 | 09/28/00 | 07/01/02 8.00% | 7.60%| 100.63
gy 2.01 | 09/28/00 | 10/01/02 7.00% | 7.65%| 98.82
Bl 3.18 | 09/28/00 | 12/01/03 6.38% | 7.72%| 96.29
il 4.46 | 09/28/00 | 03/15/05 8.25% | 7.87% | 101.39
il 12.51 | 09/28/00 | 04/01/13 7.75% | 8.42% | 94.87
i 15.51 | 09/28/00 | 04/01/16 7.40% | 8.14% | 93.58
il 26.34 | 09/28/00 | 02/01/27 7.00%| 7.55%| 93.75
Bl 26.84 | 09/28/00 | 08/01/27 6.75% | 7.04% | 96.53
F3A A 1.84 | 09/28/00 | 08/01/02 7.50% | 7.66% | 99.72
A 2.76 | 09/28/00 | 07/01/03 6.63% | 7.78%| 97.19
F3AA 3.80 | 09/28/00 | 07/15/04 7.13% | 7.93%| 97.39
A 4.63 | 09/28/00 | 05/15/05 7.38% |  7.99% | 97.65
ZAAE 6.09 | 09/28/00 | 11/01/06 7.13% | 8.05% | 95.62

F 1) ol AA F2 < 2 3](semi-annual), “gF=r 712 08/01/017 <11 3]

2) A& : Bloomberg
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SRR 7|z FA R EZE(Hull and White T)

kizd =g | VIRFEZE THARESE
0.97 1.17% 1.13% 1.13%
2.13 1.04% 1.20% 2.33%
2.55 1.71% 0.71% 3.05%
3.15 2.95% 1.77% 4.81%
3.57 4.07% 1.71% 6.52%
3.97 2.16% 0.87% 7.39%
5.18 1.64% 1.97% 9.36%

=752 3H5-(default probability density)-2

B RzAR

0 A3l A

29

Hull and White =&

density ™ t A]H 3} t-1

Qe 714




F2AYe] 7|2h8 AR E8E(Hull and White 1)

i R ESE | VIAREESE TFHREE=SE
0.51 1.06% 0.54% 0.54%
0.84 3.69% 1.23% 1.77%
1.76 0.94% 0.86% 2.63%
2.01 2.27% 0.57% 3.20%
3.18 1.93% 2.25% 5.45%
4.46 2.34% 3.02% 8.47%

T 11) =85 (default probability density)< Hull and White .33
of ogk 0 Al A = FZZAF density o] t Al t-1
AR TFRHAY el A LA skear 71
2) 7R EEE - SRR E AL
3) FANFLEEE VI EgdE] A

<¥ 9> XA 7|7Hd FH R =FE(Hull and White 1)

ki SR ERE IR EgE FARESE
1.84 1.65% 3.03% 3.03%
2.76 2.37% 2.17% 5.20%
3.80 2.59% 2.69% 7.89%
4.63 2.41% 2.01% 9.90%
6.09 2.13% 3.11% 13.01%
Fo<E 8> Y
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<¥ 10> Reference entity &] F7}oll tidt 7| 2B AF

TAh7|423 Y XA A
Mean 5.820246 30.71882 95.44376
Median 4710000 29.97000 94..00000
Max imum 13.62000 43.73000 149.0300
Minimum 2.280000 21.68000 42 .86000
Std. Dev. 2.905498 4.898383 26.69341
Skewness 0.916800 0.546828 -0.106163
Kurtosis 2.655128 2.650653 2.065097
Jarque-Bera 59.03235 22.35326 15.58684
Probability 0.000000 0.000014 0.000412
Observations 407 407 407
T T 4 FrvIEel Ee st R uitr] flske]
Fde] /gy 7|EE 2 UrSdoh
<X 11> Reference entity ] F713#A S5
F27|4L3 i x3dA 2
Z 271983 1.000000 0.781910 0.705905
Sl 0.781910 1.000000 0.773254
E3gA A 0.705905 0.773254 1.000000




<¥ 12> Monte Carlo simulation Z Z}(initial asset correlation)

HEgAAG (=R, =de) 1.62%

F2 A (=g, 23A1) -0.96%

F AT (F= Y, E33A14E) 0.85%

CLN spread

a. CDS spread 3.227%
b. AAA yield 6.760%
c. Fixed rate(ath) 9.987%
d. Swap rate 6.827%
e. Libor tH](c-d) 3.160%

¥ 13> A2HJ#A S A3} w2 Monte Carlo simulation 2 3}
BT AT CLN

AP EA G A7/ S A8/ = AH/ Spread

i 3414 x3A14d (Libor+)
Z7| %k 1.62% -0.96% 0.85% 3.160%
0.80 3.76% 5.28% 1.24% 3.018%
0.90 12.48% 15.81% 10.35% 2.714%
0.95 22.94% 24..96% 19.87% 2.403%
0.99 42.76% 43.18% 41.63% 2.026%
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<% 1>CLN 9 Atz

contingent
B &) Q] =} payment k) 2} ul) 7} o) 2
(CDS A<} - SPV) >
default premium o] A} +

F2A SRR

8.00%
7.00%
6.00%
5.00%
4.00%
3.00%
2.00%
1.00%
0.00%

CLN

27

default premium

<% 2>Zeros & AR L EFAE ] risky spot curve B 1L

(simple JP Morgan model)

(@]
>
-3

w71 2 3 4

F R0 AFAAEFAGYE, £8A-)9 spotrate & boot strapping
of oaf =Sttt W= A dejolw EEAEH g T credit
_/,\_

spread 7} WH7lol ulgl AXE= AL &
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<29 3> FTRY

wl

(simple JP Morgan model)

0 YA LY FARERE JBTE ML

o) 1 2

<19

(Hull and White 1)

> FEFRE D TPALY FALERE /0TE WL
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White(2000) [ 28-S A}-8314]

PEES T of




<23 5> Simple JP Morgan 3 Hull and White I 289 2]t
XFAEY FAHFESE 7T E v

35.00% r
o I TS iBFX—” =~

30.00% (JP Morgan)
25.00% r P
20.00% (Hull-White)
15.00% ~
1000% - e

5.00% r

0.00%

ok7| 1 2 3 4 5 6 7 8 9
<23 6> Simple JP Morgan 3 Hull and White I 289 2]t
St R FHREIE 7T v
30.00% r
25.00% ~ |7 ke
(JP Morgan)
20.00% r —_—E e
(Hull-White)
15.00%
10.00%
500% - =T
0.00% :
at7| 1 2 3 4 5 6 7 8 9

T <3 2>9] simple JP Morgan =&l 9|3k FH =35I <F 3> Hull

lo

2
and With(2000) T 2 &lol o3 FA R 2 3t5S wwsld ghr]7p doj 2
[e]
o -

4= simple JP Morgan =3 o] A}t %] B7yekaL 9l

oflt
fr
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4.50%
4.00% |
350% + |70 JP Morgan
3.00% |

2.50%

<19 7> 3]5& W3le] w}E CLN spread W3}

Hull and White

2.00% -

1809 | T \

1.00%
0.50% r
0.00%
sl+g 10% 30% 50% 70%
F 7198 eE A S 0%~90%E 2] A83S 49 CLN spread & 3+ Z3}ol},

simple JP Morgan =& ¥} Hull and White(2000) =& =5 0%~60% 7]th3]<5=& 3¢
ol A ¢Fg % CLN spread = YERAS 21 simple JP Morgan =8 2] 49 7]th3]
& 452l CLN spread &= 37 53t 3 o2 el bgAde] Aoz ¥

o1t}
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<% 8> Reference entity 2] default barrier(Hull and White II)

OO L1 L1 L1 L1 I L1 L1 L1 L1 L1 I L1 L1 L1 L1 I L1 L1 L1 L1 L1 I L1 L1 L1 L1 I L1 L1 L1 L1 L1 I
k2] 05 10 15 20 25 30 35 40 45

rg

_05 L

-10

-30

-35

-40 |

=45 -

i
o
fob
il
o

= : Hull and White 2.3l 9]&] A& reference entity 2 W7
AH-&3to] default barrier & A4S Adolth, 7] &N oA 9] default

barrier 7} szob 7] ZAERE7IOIM 9] F2gES obd 5 gt

o
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<329 9> AAABA T B2 ReAAAS WS (Hull and White 1T)

ApobakhA|

_ O -

o

.8 0.9 0.95

= : Monte Carlo simulation o] 2] A2Hd3#ASG W3l & =334
1 9]l

WstE

a-

e ol o, Ak 47t

© A5aAT 05 oot A5aA Sk,
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<a¥ 10> A2 #AGY ©E CLN spread ¥ 3H(Hull and White 1I)

4.00%

—— CLN spread

3.00%

2.00%

1.00% -

0.00%
e e o 0.8 0.9 0.95

<= :: Monte Carlo simulation ol 2]3)] A}4Hd37| 4= W sto]| w2 CLN spread
AstE dEbd Jgolth AR dRASTE 1l 77 E 45 CLN

spread = &}HalA gk 2% ol &= aFetalA]l et
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<a¥ 11> 34§ W3l ©E CLN spread ¥ 3} (Hull and White 1)

3.00% r
2.00% -
— CLN spread
1.00% - (asset correlation : 0.99)
0.00%
sl+s 10% 30% 50% 70%

T 71dE g 7HES 0%-90%= 2] 483S 49 CLNspread & Monte
Carlo simulation ¢l ]3] ¢t ZA}olrh (A A4+ 0.99 = A7)
10%~50% 7]1th3]=& F-7hiol A HlalA] ¥ CLN spread & K.S1TH
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