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ABSTRACT

Given a risk neutral probability model and.a payment mechanism, the fair
spreads of all synthetic CDO tranches can be valued. A special purpose vehicle (SPV)
in a synthetic CDO structure. allocates the cash flow. from an asset pool to the
investors of tranches according to the payment meéchanism called premium waterfall.
We find that premium waterfall mechanism may lead to an inequality between cash
inflows from the asset pool and cash outflows to all tranches, and a SPV possibly
suffers severe losses due to this inequality. On the other hand, setting the rule of
paying spreads up front on the first loss piece of tranches will make the unsafe
premium waterfall mechanism safer. Finally, the fair spreads of tranches valued under
ABS waterfall mechanism, which is absolutely safe for a SPV, are mostly not greater

than that valued under premium waterfall mechanism.
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premium waterfall s 42 T > 4| * one-factor Gaussian copula # f& # 3] ~Hull and
White(2008) & f& -3 & B 2w H3] k2 74 X S TARp e > B F R R - &
CDO st i B » & ABS waterfall s ]2 T » £ — =c 1% & Bam i #03] kg7
AKX TR T o % 3T 0] ol AP d CDXNAIG (0P BF AL A
Bk i feif (bestfitting) kB85 Ao iR Sl (8o VP BB R+ B
BRI N P50 SPY A e A B T AT E R RSN e 4 0 A E eh
BB T A ,T*VF_‘ PURIRE A R R R AT OSPV B E R 'R E (A

SPV-VaR) - TRl & AT 7 i & inALE
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| Premium Waterfall |

| ABS Waterfall |
1

——

CDX.NA.IG Typical Rule Typical Rule
Rule (all payments in arrears) (all payments in arrears)
Market Data
of
CDX.NAIG
best fitting best fitting
Parameters Parameters
of of

one-factor Gaussian copula model

H&W (2008) dynamic model

\ \

Calculate

fair tranche return for each model

¥

Estimate

SPV-VaR by Monte Carlo simulation

DEREECEN PETEY |

Payment Mechanism
Fair Game Rule

Risk-Neutral Probability
Pricing Model

Measuring the Payment Risk



SRS 27

*F & -4 44 synthetic CDO 27 4 % » *ﬁ' “ B f# synthetic CDO 7 1§
fasg ~ e 4R 2 0 P R synthetic CDO {r cash CDO » & F A it /i ¢
Vasicek 7 large pool credit risk model 3% » @ o4t K &2 3 9 ¥ 1) one-factor
Gaussian copula #-%| % standard market model © 28 4§ & 15 A R4 BT R
‘" ¥4 % 7 reduced-form model - top-down model > 14 % one-factor Gaussian
copula # & #-73] ~ Hull and White (2008) =d iy Hd|4rie & £ 155 BHA ki (5

(B 1% ES m’Lf%’
2.1 Synthetic CDO 14 &

SR F )5 8 5 R o AR g T R

one-factor Gaussian copula-# ft #i-3] ~ Hull'and White (2008) & ik 3] ¢

\—,\d

B kB3R 2 T 3R £ synthetic CDO #7597, CDX.NALIG 4p fic - @ GB35 4 40
AT IR B e pE ARG R R ABIES ST synthetic CDO

7127 CDX.NA.IG 4pfiinti i

2.1.1 Synthetic CDO 12t f? ~ AR R E TS
S (EIR) FARE L f P ML EE G MERNTA 516 SPV

-4

‘\*:t
\m\«

Fre KEH SRS LRI LG HPE R A 3 AR

FI* e B ERF S EFTFE EFRET S A PR P ARE DR RIS A AT
RRFOPEFT A ATAES E 7T A741E I kenCDO > 2 P45 cash CDO - ]

2.1 % cash CDO &% H# B’

9 P oy o« . . L . e,
# ] -7 €% Moorad Choudhry **# ¥ i “Structured Credit Products : Credit Derivatives & Synthetic Securitisation” *#

¥ 9 % Figure 9.1 573 ;% < ] 2.1 ¥ ¢ credit enhancement 45 1% * 55 i e fE 18 4] » b]4e cash flow waterfall Fig¥
over-collateralization test {r interest coverage test %% & credit enhancement 7+ <2 — inote ¥ tranche 4p 3% L_SPV
5 (740 o onote BB F ¥ & ¥ f- 4éncash CDO # synthetic CDO sh# ¥ » F13 B f SR8 - Rn@ T
E % fxif> @ tranche i F Pl A% * & CDXNAIG & iTraxx i4fthi i afp i 90 -

9



Credit

T als I i
‘rue sale ssue securities tranching
EEEE——
Asset Pool .
. T iy e
Originator SPV Eauity 5

4 ex_debts, T, Investors

loans, Proceeds from Proceeds from

mortgages. 3 e of assets sale of notes

[—| Class "C" Notes

—| Class "B" Notes

*|  Class "A" Notes

® 2.1 cash CDO % *f#.li]

S E RS

*‘”}%

A ¥ % v (synthetic securitization) ' Rldp R U A A e Y .

BEELE KT ARE Lok A SN FABEE T L Nk

o

CDO » # P H % synthetic CDO© H}'2.2 & synthetic CDO =% ﬁf?}‘

swap
counterparty
ex. insurance company
premium protection
super senior
B cDs
orisinatin Note proceeds
2 2 unfunded portion B (‘]?s;mm“'“[ N
B (01 TRS payments)
bank | | oS SPV Investors
( protection buyer ) (or TRS) |
CDS protection | ( protection seller )|
(or LIEOR=spread)
funded portion |—— CLN ‘ l
Reference Portfolio Asset Pool
ex corporate loans collateral pool
ex. T-bonds Niic sone
(0% BIS) proceeds

B 2.2 synthetic CDO % f#.ﬁ]

3 %>t cash CDO ¥ # 42427 (originating bank) E 4% AR % SPV =

NV Rl

\\?{r

R

E 4
kj

A

“5&

7 A&7 > syntheticCDO # 1 SPV I * % ji72 (455 o7 =

B %% ¥ Moorad Choudhry *+# ¥ % “Structured Credit Products : Credit Derivatives & Synthetic Securitisation” *
% 10 ¥ Figure 10.3 ehd % o

10



T i

\:nk
~=h

PR TR R AT AT AFARGFOTALFAF Y T

o

AR G A PR SR A RO Ry Y o SPV it

(protection seller) - ¥ A=4Li7 Rl#E T 2 * FHpanf > (protection buyer) » ¥ =
A

“ﬁ’
“)&

RGPl §p L H G4 (premium) % ¢ 2 0 2§ 4 w
g %

)
o

B AP E S S QL 0 R B A LT i B

L F AR 2R VS LT (funded) ~ 2% F (unfunded)
@ R4 @ 5 7 fully funded synthetic CDO~ partially funded synthetic CDO = fully

unfunded synthetic CDO = &7 Fr e2¢ Jrﬁ A PREESnR P EF

PRt A I £ N F X" (Credit Linked Note » CLN) 2 %% F & fiid
B B F AP Rt B % CDS S TRS Bl o - A 3 0 LR FIA§
3B Eheg S L spy B DR R 2 7 o AL R

+ F A gz M b %6 F A5 1B super senior CDS 2 B2 d g 2 P ok iR
PURE S R A AT SPY g B A K e B S TR b S blder iR
F o AR dsh FTA ¥ (collateral ‘pool) > ATILFEEL SPV AT B cha X A Ui
B E bR RS S ho% SPV AR ERF T AL A A s X ansl g eri@ e
WRFTHERGETA OMNFELERGETADE PR TIRF A G EE LN
RIS TS A S Y e

synthetic CDO F]F A& # = 4 & & *v?..‘é‘—é—fﬁ?’;.%ﬁ“ﬁ? Fp{# @G 7 static
synthetic CDO fr managed synthetic CDO # f& 7 1 ° static synthetic CDO 7 % = 7

'

Bt flis  FAA Y B AR Shd A THLD W B £ 5 FA D

Woewgan guﬂm{i}&ﬁiaﬁu Bz B s ARl S G X B R sp i ¥ 2 K en
GERmE o EFEERY - BN 2 LHAM o &osynthetic CDO h7E4E ¥ > H A4 5 G ¥ @ BN G X D
f?%‘y";; Lf$m%",spvﬁ],|?rgg\.%§ ,*k J’ly";|¥1K_f$m§~yn*-,_i;’ql-wrp]'—rmq,_—';]]?;,
AB P hFA ISPV AF TR AENF L £ ‘H“?rkiﬂh— T AhE PPty FARLG FA
;g;., ’l‘fkfiﬁgf'ﬁx,**\? @ﬁirﬁ(j\&é o 1 i i N - SRR L ;éﬁ"%"}l‘ﬁﬁﬁ;ﬂééﬁSPV’
AEGEARE LY NG RS RS- £ iE SRE SR £I1) 'ﬁsﬁﬁw c B R vk .

12 AR ET AL m{’fz—’%i L EiE ek & (catastropherisk) > BRI EF A E GFT A R 2P kiR
HFASPCDS % & 4L Heiz® 4 g SPVA HMhg Eos Kenin f £B8 KO A F 55 %k ER
& %) #r1* supersenior CDS % fief o

11



T S RN 4P managed synthetic CDO P& & = = & @l
i > %538 A" (CDS advisor £ investment manager) V3t HH F P B E B ET
A% & & o managed synthetic CDO #_f CDS # 348>t =0 3 T #7gF B 1) % engr 0

RO HRARBEADLE EHRFEE ERAT PR TFE ST

[
’:}?
"
)@4
3%

feftH B {160 CDS 25 0 & LLAFAFTHEFECT (T
CDS ¥ %) » & SPV &3 KZE Q2 > FREFFELS X T 4 - managed
synthetic CDO #. ¥ % |+ 3 @ B : H - > d Dolmen Securities Limited ** 2001
# 1% %] % = 971 Blue Chip Funding 2001-1 plc » 3 & 7 7 CDS i % 80 R#IL F & %
o PR HE 10 ¥ H - 0 d Deutsche Bank AG *t 2002 # 12 %] % = &7 Jazz

CDO I BV. » il % ¢éhF A& *LHCiE 14.88 fFc ~ o

2.1.2 synthetic CDO vs. cash.CDO
#p #.>+ cash CDO - syntheticCDO 2 & 5 & 7 & B 45 g ¢
(ﬂ¢ﬁﬁ&%1&m%h®0ﬁ#ﬁﬁ’%&ﬁﬁg#?é?%ﬁéﬁ
SPV FILH P A HFIRFTT AT EAOER > €5 £ RG] 0
ER R L o T39EFIE 3~4 " ; synthetic CDO ZE 1 1 SPV

PEEI* R A PR RET ARV PRI ENHTHE

T‘ﬂ%

TAMG ROES > TN ERUPEFERIF L FN R RET D

syntheticCDO T35 Z R i 6~8 B A H rv =@ o

v

(2) 24 #% 1 & fully unfunded synthetic CDO shZF 427 113 F &K =
PV @ 2 K H - A S R P RS B SR ]

-

FHEZOE T - EF SRR T o TS AR
(3) L ik &7 3 FlEmm $ L SAPM 2 20 £ R BHF 5 0 5

- A T EROF ARG ORE I FN M 2 FERPEDET

P oam i i w s aRAEL T e AT AN XA SRR BAR YRR SR (S Lt R

- p RS alE)-
12



AT AR F AR T O ERP AT € 1t cashCDO
R RERET AR FRFLIHT ADR G E I APRL T RME
A REFIADT R EFERFRE > CF Ao ddnt

7 F R @ B A Ap ¥ MR D synthetic CDO { ¥ # >t gt B H o

2.1.3 CDX.NA.IG

CDX.NA.IG % Credit Default Index of North American Investment Grade kg
B AT g s A i i—g - FE T AR P CDSHR W G B A A
15 % i X4y dc (CDS Index » CDX) » ¥ - i# R %% CDX #rhe2 7 % ity s
% (IndexTranches) - @ CDX.NA.IG ¢ Fr /% & 385 if c0dF i o CDX.NAIG h7E 1
*" managed synthetic CDO - 35 #icg 3L ﬂ 2 0E 2 o (#fr i F * L DJ
CDX.NA.IG) : F A7 d 1 % 5,125 M’? A fﬁ e CDS ¥ 9 b’“rfﬁs\i A
%ﬂ']l’ﬁ“l”]:tﬁfﬂ#ﬁ'i HVIE B B B K T ) p*é_/é SRl VAR SRS R I SR ¢
. o

BELFAY CARFTERG P FARA DL L FEE LA G0 5

T~

pol

>

a;(if’al

“)&

S A e S HEehs I 2 7 ¢ & CDXINAIG b Lp H3E10 S i 7%
o bl4e 0 2003 # 4 0 B4e B i3 COX.NAIG 102004 # = 7 2 (5485
CDX.NAIG 2> 4 7 2 {4 f. CDX.NAIG 3> /Lis FIRifde - B F % - FF 7+ 47

#rde > AN F U 3 CDX.NALIG m‘ﬁﬁ_ﬁg 32 E277 8T ¢

[0,3%]
equity tranche
[3%,6%]
portfolio of 125 CDSs for
[7%,10% ]
U.S. firms with investment SP
grade corporate debt »
[10% , 15% ]
[15% , 30% |
[30% ,100% |

%] 2.3 CDX.NA.IG :}F; Bz ‘f#ﬁ]

13



CDX.NA.IG ¥ & = 3~5~7~ IOﬁﬁPlféfﬂ_glLf’ﬂ’g_iﬁl% ek BAded 2.1
f T 3%A 5 R g H 5%t > HARGY L obps ¢

# 2.1 2007 # 1 % 30 p 52 CDX.NA.IG #F i}

attachment | detachment maturity

point point 3yr 5yr 7yr 10yr

CDS Index 19.00 | 31.00 | 43.00 | 56.00
0% 3% nfa | 19.63 | 38.28 | 50.53
3% 7% nfa | 63.00 | 172.25 | 427.00

Index Tranches 7% 10% nfa | 12.00 | 33.75 | 96.00
10% 15% n/a 4.50 | 14.50 | 43.25

15% 30% n/a 2.00 6.00 13.75

30% 100% n/a n/a n/a n/a

* ARG E PF o % 20.1000bps et g sod %A AR H =k F IR 6

dod 2.2 8RB P 0 F13% ~35] 7% 1 7 1] 10%4 X4 HH 5% H apen

% bps :

# 2.2 2009 # 4 % 3 P 5 CDX.NA.IG #F i}

attachment | detachment maturity
point point 3yr 5yr 7yr 10yr

CDS Index 280.50 | 262.10 | 236.10 | 204.80
0% 3% n/a 78.29 | 80.24 | 81.22
3% 7% n/a 4794 | 54.15 | 57.26
7% 10% n/a 17.40 | 24.11 | 29.50
Index Tranches

10% 15% n/a 548.34 | 575.05 | 578.63
15% 30% n/a | 143.415 | 165.46 | 166.96
30% 100% n/a n/a n/a n/a

2.2 Vesicek &1 Large Pool Credit Risk Model 3%

CDX.NAIG #; Bceh T A4 o i i % 125 FILF $ 52 7 f 51 CDS #HE &
FHE125 3P 7T TAA BERL A - 1B FAFLBEFAF 0 AR Y

14



Fpitirkaag@Ed oas 2PFFAREafpliEs 25 2k 8 - >125

N

FEPBRERFFLP AR TPFP L7 @ QP F k38 27T A
§Eetp b ARl o e A P iR R R R B A B R AT

BRI PERTRE RO G R RF S AR T AP PR RS~ kg

-\

2% .

e B3] 3K R p 3T Vesicek 7 large pool credit risk model ¥ #7BGK 3k B

M AR B TRB A X ¥ LT standard market model © — 4% it ¢ one-factor

Gaussian copula #_8 %f“]ttﬁf:;"] » m one-factor Gaussian copula $i£7] @ * Vesicek
large pool credit risk model i3k k G fy it B € % = B FEECA ,%%’ 2L
one-factor Gaussian copula %] 4= Vesicek 71 large pool credit risk model 3% » 4

(REE VI = Y F\—"%ﬁ"\\? B3k T ?é_fh 'ﬂ:?‘ rf’lﬁﬁf{#ﬁ'i

2.2.1 - #&1t 5 One-Factor Gaussian Copula 43"

WteF i foj A FF 00 AP RIERE0 DIFERE G DR HE BTG
Qt) »j ~PPFEE 0 FWER t DR FEHPF L Q,(t,) > @ Gaussian
copula #21S B IREF & RS £ S Q) ~ Q) WS

5 =N"1Q)] > x;=N"[Q,(t)]
XX PREIEE ¥ i A\ga“io
one-factor Gaussian copula -3 B3K
x.=aF+41-a’Z, (2.1)

x;=a,F+,/1-d}Z, (2.2)

FHrap F ;ﬁ-ﬁ% A Oldrich Alfons Vasicek, “The Distribution of Loan Portfolio Value,” Risk, December 2002 - f < & °

# % #-copula 3] # * & CDO 2L 37# + ¢h% F % : Hull and White (2004), “Valuation of a CDO and n™ to Default
CDS Without Monte Carlo Simulation” °

normal distribution * 1% Gaussian distribution » &+ £ 3 P A M-I FE GBI SEREF E I FBFF oo
copula #-3] 4L ¥ Gaussian copula s/ #] o

15



SEBFEERDF A5 2FFALEY 3 %1+ (common factor) > %#cZ, ~

Z R s AR & ivj A g i B F]F (idiosyncratic factor) »F~ Z,~ Z,
Bt I AR P SURAGREF B A 0 x xR R ERI G g a; -
RANPERP | AFFROIFFET DR Fa 9155 00) @ Bl
x, = N"[Q.(T)]

NQ(M)]=a,F +1-a’Z

i

, _N'OMI-aF

1
\/l—ai2
AL S PR T o a@ PR EETHR fE GBF T RS

NI =g, F

\/l—af

O,(T 1 F)=N( ) (2.3)

2.2.2 \Vesicek 7 Large Pool Credit-Risk Model i3%22 One-Factor Gaussian Copula

B3l

n\\—

£
|4

Vesicek Bk - Bd 2@ ForeaaiilFles AP b YR 227
FiAk g QBT FEO9FAE IR OP I v S a2 EZLA P FA

WiE2 Fep it p o & Vesicek shiBER 2T > F
QM) =0,(T)=..=0()

S x s X s F AR A e > 3t E(21)fr(2.2)7 A h &
x.=aF +.\1-a’Z, (2.4)
x; =aF + 1—a2Zj (2.5)

PR Ea F O Pl pT A EF
16



#702(2.4)F0(2.5) F PEF AL E =
xi:\/EFh/l—pZi » 0<p<l1 (2.6)
x,=\[pF+\1-pZ, »0<p<l (2.7)

(2.3)F] L 7 4k ee B &

N0 =pF 2.8)
J1=p |

ad e FL Q=0 =..=01) FFIEF A BX DM % 7105 H(2.8)5

QT 1 F)=N(

2\ jpe —’z‘r'i'g'

QT F)=QUT | F)=..= OTIF)
% Vesicek F FLF A DK 2T o AFLE j’%’ d = 38 ;% &~ fe (binomial
distribution) fhiF | kdy Rk T 2 & & ik QR RS > i A R R RS
Fafrn™ » FHRFLEEPBREFNBFTAORAFETEtF nBFAFLEY

FIE R T LA E S
¢ouﬂFj=(N}QUIFD%L—QUIFDN%, n<N (2.9)
n

fe P * (2.8) 5% ’;*\IF“TJL?‘ MigHEFTEEAD L (Fl5F 0 L fAE YR

SRS T URR TG AW LA o

2.3 Reduced-Form Model ~ Top-Down Model £ One-Factor Gaussian Copula #

& #°3) - Hull and White (2008) # i #7] chid &

FONFER R ATAMRE SR R e AP M A A & 5 = 47 ° structural
model ~ reduced-form model fr top-down model ¢  structural model ¢

Merton(1974) & BARD SRR LEBEXRF O FTAPERTEBEAK
17



TS 4 & X reduced-form model & Jarrow and Turnbull (1995) % 4 #73%

Do BRARR A P QB T A 2P DT AR 2 MR R A L

SEEE 4 0 i OF A v R d & 95 A kA% top-down model B E_ ¥
A AP T e alf LAY > 2 Y RBUFTAE QDR

%

e fe B HCA] 3K 2. T 0 one-factor Gaussian copula # f #-3] 2 Hull and
White (2008) =% fs #-4] & I¢ FF & 3 reduced-formed model £ top-down model
shird o i L5 one-factor Gaussian copula # f& #03] » F £ ®& 5L ¢

SEt) : 2PN EE R A AW F

Q@) : 27 EPFR B0 P PFAFELt 7 fiE G

W(t) © NPT ELt RE N5 R
BpE Ar 5 - 5302 @ BRI R g 2k 0 O RREL 1 B+ A 2
B g 95 5 () Ar B TR i u(n)- At A - BRI apns o K

ANPREIEE o MirE ¢ B A B L o T TR

PV
SW-SERAY £ 0
S(1)
I EFR
SC+AN=S@ __ .
At =—u)-S@)
AR ERTAE S
%?—ﬂmsm
das() _
= t
() —u(t)d

o
=
W
Ny
=
2
-
=
W
T
“/

NPNERE ot TS
S(t) = exp(~ jo’m)dr)
PR PRt NGB I AP T A E D

18



0()=1-5(1)
=1—exp(—j;ﬂ(r)dr) (2.10)

AEFERAZ T OAPBERITEETORR S VIERD T T EFERE0 FIFR R

Q) =1—exp(-H 1) (2.11)
(2.11)5% 2 # #7312 ™ > reduced form model # it 2> & K PFRF L0 FIFEFRFEE ¢

BAE AP T 5 17 (210)5° 0 AP EATE £](2.8)58 0 R

’

0117 =N QT pE,
Ji-p
v '(l-exp(—Z - T)) - \/_F (2.12)

Vi=p
~ F] G RO R B o

QTF)=0,(TIF)=...=0(TIF)

d

=2
F_&.
-+
/r«}
i
g
M
1\

LT FAB KT EREFE AR S L ST 1 (29)
FRHHE T TR HE AT GEEHARRT & #F%mﬁﬁi’mwj*mi_
e B2 B3K 2 T one-factor Gaussian copula 13| % & top-down model i & o
£ % Hulland White (2008) s fi %] » gt 03] chigk 22 F > 2 @ ehd
WS g R P AR Y OB R A 2 B (Jump) fhfEiR o AT F
. & one-factor Gaussian copula # B #A]® > F15 7 & FiE 9 FF Fag fm i@
FHPAA ST LG M & Hulland White (2008) # fi 53§ ¢ 0 BRI
FladF g 2@ 3 § X ERBBTFFAPE R L T RFFAPE RES
SAPLWAL T AN B EHU AR R T
SElJ) : P PEFRFEOF PRt FS B 27 ARt 5
s
QtlJ) : E R OF Rt 4 J i 27 KFFEL0 3

19



FELtehk ffiE 985
H, @ % J =08 2 prig ape i g &
%4

BT AT 2P ARt G- S -

S(t1J)=exp(~ jo'ﬂ(r)dr— iHj)

t J .
=exp(— jo p(T)dT = Hoe’ ) (2.13)
Jj=1

By HE B ko n bR IMFEt2 FHF2 )X

v PR
BLO FIPFR Rt h R A QST A
QtlJ)=1-S(t1J)
=

2T S ARt n BEAF A
Wxww i E

d(n,t1J)= [NJ(Q(t L)' A=l IN ", n<N
n

Faenda Ey ¢ 0 (2.14) AR WAL reduced-form model 4 ¢ = 2 o A

(2.15)

(2.15)5% Rl E_#-3] £ 5 top-downmodel 4 d 3.

20



AREFALTEHRY PP BF A Lot E CDO A %112 Basket CDS
I B L o BB B4 ] * one-factor Gaussian copula # f& #5-3] ~ Hull and
White (2008) =ds ik A &k & B] % premium waterfall * CDO % & % - Basket
CDS e T iz * i £ » v ABS waterfall T CDO & & 3 e T i3 % % £ o 5 FHP
Pi@%%ﬁﬁ%ﬁﬁﬁm’&%imaéiﬁﬂﬁgiTvéﬁwvmgﬁ»

BFIEL L B2 ”‘TF ¥ R enE 7]‘35’]” l;ﬁﬁ ﬁbifi*ﬁ%éﬁ%%%~&ﬁﬁo
3.1 HELTA

Ao FAER T BB
D(n,t) HEFFEROFIFRELREG RS P 4GS
P(J,t) PR EEOTIPE R 2R g A J = BB 0
A DEBMEE R 0 AR DR BRI
A= [ Adt =t
one-factor Gaussian copula #* jt $ic 7| :
I ETmEgws o BEfAY L F Kk
Hull and White(2008) «#- i H-4) :
W) o PER BT ik G5 R
v(r) PATIRE]S
Wng) §Azded 45 $1°CDO% iBA S AFFLEIT n RO 4
QpFenflR A £

kS|

e

Weps(m,t) + % A24>% &£ % $1 > Basket CDS pF@ 815 n s &% 4

Bl k &

21



E (1) DA A 2L $10CDO K i B K ARFFE Y AL
Ep(7) @ % A2dok £ 5 $1 > Basket CDS fopF ¥ 2 1 chdlp 3 14k & £

a, (i) % i~ %aHpEe (attachment point)

a, (i) % i B4 % a0k pag (detachment point)

N :CDS 2 CDO #i#¢ % eihshn @ ik

R : w iz ¥ (recovery rate)

sG) R IBAZHEGT AL

Scps - Basket CDS =& 3 * i £
3.2 % premium waterfall £ 4]~ 3* § CDO 4 % g Basket CDS ¢hfz * ff £

o TgTi 2T > CDO A 527 Basket CDS . i Lot EPridal o
Eﬁ? RGBS IRAN LT TR NP LR R

% premium waterfall 2. 77 13 X &GP 0 SPVREE A 4t B I &0 &

s

B LM KRR 2 BE A LE s MG %> 7 F BA XA
fe b SMENA B MlikdgEs S ot 5 L FHEFEFT
R A e engi & on s &,%:?» Mg kAR RpFIAE S LS IR E T &R

FhER - TEL B AL A premium waterfall 22 T iz * i L o

3.2.1 CDO A %% § £+ 5
LEBOCDO A X g4 R g 2% o CDO A $ehg » (FEF ) 3
L% CDO A %f > (Ffg ) Aeagr § 4L -84 griayp
Wik g > T fek £a,Fla, 2 Fadp4 o 2 CDX.NAIG 5 6] > A% & °
a, =[0 0.03 0.07 0.10 0.15 0.30]
a, =[0.03 0.07 0.10 0.15 030 1]
=[x]
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a, (i) N

i) =" 1<i<6
. _ay()-N .
nH(l):Hl_—R 1<i<6

He g () f4F%n(O)BEYFAF ¥ iBLrEdmi Rtk p %
FAOHELEIn, ) BENF2L 5 | BAZHAEFT » Ko g i
BRCE o Tl P R ErSlicg(x) KA FIRL TS i BA S LA

$gn, () BEOFAFRLAEL 0 22 ¥ g, () BEOGF LA %A 4

o

A
W

Bk F B Sddedd 2581 P4 FTAACPFRECFG nBEOE2

IS P BA X fleh 47 £

1 , 0<sn<gmn,>()-1
W n,1) = | - HUZRVN, N8, () <1< g () -1
' a[-[(l)_aL(l)
0 , " 8my(i))Sn<N

o E s s I BA X e TIPS (EL* B 4) 0 P & premium waterfall

+
ZT AR IBAS ST FTAT A BEN T IR B O FPRF LT %
FHEAEHDFRT > EEFT S E () W(nt) o 7 os@i) £ E R o
ok G B ANLHPABE o n =0 P> F% kBLAEP

$IRA LYY FRA LT B

K

E(t) =) ®(nt)-Wi(nt)

n=0
g(ng (i)-1 g(ny (i)-1 N — _
— zq)(n’tk)'l+ z q)(n,lk)- aH(l) n(l R)/N
n=0 n=g(ny, (i) ay (i) =a, (i)

FRER G RGN H L RS BA AR Y B RIR RS SE R AP T
£

A :i(tk —t) - E(n) o) (3.1)
k=1
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BAFACHEIRBELAONPILFEL AR L L AF2 g PR
B - BAHPZFPEAAREL RS TFTAFAR Y EIREE i BA LD

SR F B RIES sG)-B 0 B ¥

B =305, —1, ) 1E(t,) - Et)] v("l Ty (3.2)

k=1
Bis > EXAFAEHNET I BA ST Y #E%fgpécﬁ“iﬁgmp :
C = [E@,_)-E@)] U( L) (3.3)

k=1

I Pk g N Bl CDO K i BA XL HHE L (@) A+s@)-B-C 22T E

ErRAMEEATECY B L)L

s(i) = (3.4)

A+B
- 4 CDO et MR T o EEAZLHH L B B4 TE A
COX.NA.IG P3P 2. T » Fla fEEad i 2 N8 s 2572 k> HWiE ok
RGFEEE D F AP FAAREREG P bpl R G F B AL
500 bps hif £ > FR e A A S chRilo BEA X L i=10 £ (34)5 0§ A

XAede A & 581 E‘J kL et V'Ims(l) J'-E:_%;T\lfé :

500bps = [SOR
A + B,
— s(1)=C, —0.05- (A +B,) (3.5)

3.2.2 BasketCDS % * i £ c3* 8

Basket CDS 73§ £ CDO 4 ¥ sy if 5 424p i > iz £_% BasketCDS & ¢ >

“JJ

F 5 - pAPEI R PIEEY S el 4 %glﬁ"—’*”f“ Az

dph & S S1chBasket COS KTl & APFFBLt PFj n 7 @8 2 & 9 ehflep A

WCDS(n,t)zl—% , 0<n<N (3.6)

24



EW AL AGRABE oo ot B 1g=00 BI%H kB4 H P Basket CDS

IS S I T

ECDS (tk) = Zq)(n’tk) : WCDS (”atk)

n=0

BRETEOREL A R AP @Y BoE B AP H LI T F R R

T % . H ¢
B & SepsAcps > F

Acps = Dt =1, ) Ecpg (£,) - 0(&,) (3.7)
k=1
360 E R FAH WL R AR S sy Bops 0 B 7
Q tk Lt
BCDS = ZO-S ’ (tk - tk—l) : [ECDS (tk—l) - ECDS (tk )] : U( ) (3-8)
k=1
AXFAE Y FF L EFRES
N Lo+ 1
Ceps = (I_R)Z[Ei(tk—l)_Ei(tk)]'v(T) (3.9)
k=1

L b i s Y ' ' _ N U
A=+ B CDS & ¥l B 5 “Sepg Acps T Seps Beps —Ceps * £ =T E#R* 4 5 ¢

C
Scps ——_ “CPS (3.10)
Acps + Bepg

3.3 & ABS waterfall 84| ™ 3+ % CDO A £ * i £

% ABS waterfall 22 T e B L i p > SPV M- F A ¥ ci@cnm gin [ 23k

NEEBALE RBY EBBOAELL LITATL (AL A LS B ILHA

'ﬁ‘;u%,*g Xk mip A X Z/z:\ﬁﬂg")iﬁ,ﬁﬁu‘iﬁ I’I’E*q%’r/”\
e A a3 F A REALE R AR ET G

AehIL AR A0 S AEEA S @ A X ¥ N KA TN T o flRTIR A
RI2EA BRES X TR E S 50 3 HEFR T 59 4T A
BAEOFIRZ T > SPV A RGIEE A X I g o

i ABS waterfall #4325 CDO » %P ® §i 4 » & B 33t 2 5
AETERS AR S PR ET S REL P B AR E T EHE S ERPEF
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K EIR WAL B A F B ABS waterfall 484 iy * £ o £ 12 CDX.NAIG % & »

=[0 0.03 0.07 0.10 0.15 0.30]
a, =[0.03 0.07 0.10 0.15 030 1]
P & ipAardadii~x4t 1<i<6

1

EL, % iBAXOPIIFARE  1<i<6

pr i REFADRE BEF ST FTADAETHE

pool, * % k L & p ik~ SPV enIL & /IR

frmk

FREAAL P AL b oty D l=0 PREEXETENRF L A
BB P Y FPRERE A% CDSIEH M Lo doRT (B p CDX.NAIG
3 HdR ) 0 199k ABS waterfall il o SPV FLMIL £t r F B E kD

A S ;I*n\z—6rm XA =6 Bzt g

(HF1) 4% 1<i<6 P

EL=P.C = Z[E(tk = E (1)} ot 1+"f)

(h2) gty e

o

FFAFLEY 0<n<N > ¥ NpEEy 2 5

n,, BEXPE > P pFEr o r SPVHILERILET £ E 4

pool, = pool + pool;
e, 1= pr-n-05- k1+l
- pool; =pr-n-0.5-(t, =1, ) Scps V(=)
pool, = pr-(N—mn,_,—n)-(t, —t,;)Scps - V()
(ﬂ*}.% 3-1) £i=6 "

Al # B pF gt & 0 7 A& pe 3| pool, » % % Rl V & fE T
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Pt =t s@)-Dt) « FLb o i A% B H - B L H P A e S
ENBFRES
N
PV, = Zq)(n,tk) -[min(pool, , F, - (t, —t,_;) - s(i) - v(1,)] (3.12)

n=0

ANEOGFHEN L LR s RIPILEI R RE L

e = iPVki
k=1

BI7 45 3] - BiEs() @ EL—e =0 ffRs(i) > Risi=i—1w 7

%1

Hﬁ%3a)%ﬂ<i<6’

LT RHRFL XL RS § BArENE By 107 4
fed] X, I ginmig s 2 ¢

6
X, = max(pool = Y Pty <t,,)-s(j)-v(1,),0)
Jj=i+l
35T APt ) s@)0E) o Flp o is XN HE - BAHP

S AT R AR E M L

PVki = z P (n, 1) - [min( X, ;P - (1, —1,,) - s(0) - 0(1,))] (3.12)

n=0

m At E K

e, = Z PV!
k=1

BI¥ 3P| - B s() @ B EL—e =0 £f2s() > Aisizi—1w 5%

FHRYREPN s XA AR ETRRPERES

% 1

(ﬁ}'% 4) 5(6) ~ s(S) N eee N S(2) ¢ o

Wk H kLA EYFASEBES 00 B SPV S F A M @ on

BENRET FU B =
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poolkro =pr-[N-(t, =t,_)) Scps - V()]

plF - Bs) @

n

6
D [pool” =P, (t, —t,_)-s(D)- v(t,) = D P+ (t, —t,,) - s() - v(t,)] =0

k=1 i=2

Ffz2s@) o BT 2 EIHEE A X & ABS waterfall 22 T ehiz * £ o
3.4 One-Factor Gaussian Copula # f #-3] ch7F #

% one-factor Gaussian copula #7344 ¥ B 7 F 2 XA B FF L
RS g a7 P L ARFHL G AT Fi - SO RPE- 27 Sy
FFZ 0 B0 P Z @b o i e TR RR LT B B g e P
KRR OI R A REYP I T AES(211)58 BT 2 R FF Fo o
Fb oy 2P TR0 DRt R FEOES T A1 (212)58 1E > A e

L8

\\\ﬁy

?‘.\ ‘:uﬁtﬁ’ N> EI‘J FEFRE\‘!"t 'E; )3—7?41& ]ml’}:l'—l“ﬁﬁ <SR z\g
F(2.9) 0 F 7 (211)~ (212) ~ QO A RIR FE g AR EF 2T 0§

IBAE NS kBAGp gy jf']f%ﬁ\f :

E(t, | F) :icb(n,tk | F)-W.(n,1,)

n=0
g(ng (i)-1 glny (i)-1 N _
= SOmi | F)1+ > D, |y D =nd=RIN g g
n=0 n=g(ny (i) aH (l) - aL (l)
M CDS fe% kBt i p eniE it flapk &
N
Eeps(t, | F) =Y @(n,t, | F)-Weps(n,t,)
n=0
—ZCID(n t. 1 F)- (1——) (3.14)
n=0

Flisd FF FIRAEEFEAROMEIBAINFLBLAp i F flops

THA
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E)=]" \/;_ﬂe_z -E,(t, | F)dF (3.15)

A CDS BB kB A AP flEA L

.1
Ecps(t) =] T 2 L E (t, | F)F (3.16)

BF- £ (3.15) ~ (3.16) % R E Y A A 0 BE L F U * Gaussian
quadrature approximation 737 ;£ &k # s ]4-(3.15)5¢ -

- _F2 M
[ LT B\ F)MF =Y w, E1, | F) (3.17)

27 I

HY M B w, ~ F, ihE+ JEAfEIE =X 5 M Hermite % 78 ;% {9 7] ; Hermite % 78
U E - BE G R AR R d am N > X 5 0401 o Hermite § V40T
H,(x)=1
H, (x)=2x
FIE S A EA 2 pF o AP 1 # Hermite 578 8 A A
H, (x)=2x-(H,3(x)-2(p=1)-(H, ,(x)) » p=22 (3.18)
Fx 0 X, A - BHEEGZ Mo M2=1 0 2 Hermite % 3 38 endr3 42 5 B ¢

RN P VA
WI’ = 2
M?-[H,_(x,)]

v 1<Sp<M (3.19)

w, :T;[ ) ISp<M (3.20)
F,=v2-x, » 1<ps<M (3.21)

4% & {# * Gaussian quadrature approximation % iz 3+(3.15) ~ (3.16);% * M ehig &
FA U AMEN 60l kehgtd € LI M -
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7 (3.15) ~ (3.16) 5" f- Gaussian quadrature approximation w3+ > % > £ fie &
(3.1) % (3.5)58 22(3.7) 2 (3.10) % if ¥ 17 premium waterfall ¥+ ™ >CDO % 4 % ¢
CDS ehas T 12 % ff £ o

i one-factor Gaussian copula # f& #-3] 2% ¢ 3 & ABS waterfall ##]™ CDO
A X A REEIR AE(3.11) (3.12)3 5§ ¢ D(n,r) HntE o T 0
* Gaussian quadrature approximation iz 3+ > ;2 R fa:

F2

1 -
e 2 -®d(nt, | F)dF
oz k

D(nt) =

M
=pr.c1>(n,zk|Fp)
p=1

Ris L RUE33 & AT E At B Bk gt B 7 K19 ABS waterfall # 4] CDO

L EE Lo
3.5 Hull and White #  fi-2] 63 #

% Hull and White (2008) & fa el 4 P 2 o P2 G5 € X 5l &
b2 e IR edarlicy o AR e U ol SRR L S e E I 4
SRR O P ARETEL A I T EAQ2.13)8 0 P KR RE0 PP ELt
PR EOPFT L EL(214)5 0 Ak ST T ADREE N R AR E ¢t

3TN BEAFAEGDEEHEFTT LEA(2.15)58 o 7 (2.14) ~ (2.15)5 3¢ -

PIAET gl T AP TR BAENE KBAGp iRy Y
Flee A &
N
E(t\])=) ®nt,1J) W(n,t,)
n=0
g(nL(t)) 1 g(ny (i)-1 ;) — —
ZCID(nt 1)1+ > i 1) 4y ) =nA=R)IN 559

n=g (ny (1) ay () —a, (i)

M CDS % kB P ekt floph £ ¢
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N
Ecps(t1J) = Zd)(n,tk 1 J) - Weps(n,t,)

n=0
u n
=) &(n,t, 1 J)-1-—— 3.23
Z (1, 1) (1= (3.23)
B3K 3 24 P ch=x e J PRJE_Poisson A fie > 4 xfwdﬁ%F’“%OiJE%F”ﬁ'%t’?4 J

BB OB S L

J A

PO e (3.24)
J!
BI% i BASXNE kBLAP DALY {2
E(t,)=Y P(J,t)-E(t,1J]) (3.25)
J=0

@ CDS t% kB2 /P entp L fleph & ¢

Eeps(t) =Y P(J 1) Egps (1, 1) (3.26)

J=0

1 (3.23)40(3.24) 3 2 (5 #-E A 8] & R(3.0)3 (3.5)4 10(3.7) 2 (3.10) 1 i T &
# premium waterfall 4|7 > CDO & 2 %2 CDS erfff & & T & & * i £ -
41#* Hull and White (2008). #- f5 i3] 3% & ABS waterfall # 4] CDO » % 13

AL R F R R (3.11)N (3.12)A g P Dd(n,ry)

<Mmm=i?0@)®mﬁw)

J=0

RisE B33 EATHRE dt LN ﬁ,ﬁinp& L8 7 ABS waterfall # ] CDO

e AN e e
EafamE* B AL o

3.6 B F WA B Ep

% premium waterfall s #1127 o - BEREILG L L F 20 £h G
TEIEA RR FESPYV R I GTFYFPN o A E PR e FRER
N E SR ESF - BA YR EHF oM £t > 2 A SPY

B Lo~ § £ & L I synthetic CDO 2 FHEY (Wr@ 12) 0 - & >4 FAF
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21k %) 0 SPV M £ en- - :'11’]&7» EAE (M4e> ¥ % - BrOF L
SPV IR &£ f » B % e A g3 ]3I & L D5 et A) o ¥ premium waterfall
415 1 € & SPV 3 2 qed A BFaIR % 0 7R & synthetic CDO b &7 *
WA D T3 2 TG T L R enA 300 @ SPV  Rah 3 iz R
b g ¢ 0 A& RS- B 8 o0 synthetic CDO g 0 X AI* o B RE
LEEN N A AL e o) WP - R S N

A0 EZK - B i3 H chsynthetic CDO % ‘f? TAMd A B CDSF J“rﬁ‘pd» )
MES BRI ALEELISLDDFHE o T F AP dednh £ 5 $20 SPV s
f;ég‘ﬁ‘é_-;é ehfF FF 4 ]3¢ 7 senior tranche ~ junior tranche & &7 I % s X
Acde M ERE G SRR EMRE LA E LGP AN - Efea £ (all

-

payments in arrears) > @ senior.tranche ~juniortranche & o TS fd 5 (& 13

B A) Au A S ~ S, 5t premium waterfall faidlz T o SPV & - B F A

BRI A (SA) Bk AR A £ - T AL PO TIHEMF KA Y[R
% ¥ senior tranche {r junior tranche» % %= & 24 2 & 9454 pF > Bld junior
tranche L f F5jcdf 4 » £ K 4 & _senior tranche > 2 {2 IR & /A fir » SPV £

A S nflbr & ksl o N 31 kAT B S

Asset Pool Tranche
$1<S; Junior
$A / total notional size:
. $1
2CDSs |=Pp»| SPV
\ Senior
$1<S,
total notional size: " | total notional size:
$2 $1

W 3.1 SPVR &ict 3 BEEM chff b F 7
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Y -

RORM P oo APLRSBEH M BER:

(1) #b&41%F =0 (7 3 AT %)

B) 2T FAF A NIRRT AL Hp

(4) 27 #4292 P v e 5 R 0SR<0S5

(5) > PKPFELO(r=0) TPFEE® 1 & (r=1) PBLAWF L ¢ LT FED S
1# > 2P HFEY 1 EZIPFRY2E (1=2) SR APTS S g

BFAPALNT AN Bhori7
T FAM A BCDS hid BT AR T

CF AR - R R R CDS R A

H - B CDS ehfp ZAF 2 A 5407

WEHFARES © gx(-R)+(1-g)Xgx(1-R)

=q(1-R[1+(1-q)]

=q(2-¢q)1-R) (3.27)
Y YRR EE NP YFAREDIERT > DS G A KRET I E S

s+(1-g)xs=q2-g)1-R)

_92-¢g)(1-R)
2—-¢q
=q(1-R) (3.28)
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AT A B A EFRT o - B SPVEHIRL &t A 5

A= 2XIxs = 2xq(1-R)

£ k& 474 X555 LA 49 junior tranche hlp ¥ 3F 4

0 (still 0 default)

(1 default)
(0 default)

1 (2 default)
(2)... (1-q) (1-R) (Still 1 defaulf)
I e Ll
(1 default) <
q 1 (2 default)
2
1 (2 default)
=0 =1 =2

L FAE A RE T R
2 ) 2
(1-g) ><(Jq(l—q)><(l—1’?)+(l—q)2q2><1+[Jq(l—q)><(l—q)><(l—l’i’)+{J61(1—61)><q><1+612 x1

=2(1-R)[g(1—¢)’ +q(1-¢)*1+[¢°1=q)’ +2¢° (01— ¢) + ¢’]

=2(1-R)q(1- 9’2 -l +[q2- T
=q2-@20-R)(1-¢q)* +q(2-q)] (3.29)

AP RARFVIRLE B T AF & I E ik % T s junior tranche 0 * 4% LT
2 2 2
S;+(0-g) xS, + 1 g —g)XRxS; =q2-q)[2(1-R)1-¢g)" +q(2—-q)]

HY o F % - Big® A PFo juniortranche § Sdc FA ¥ (1-R)E 44 > 2 {8
A enflik £ SR A EBIA SPV T - BLHP PEARRER 1

premium waterfall 584 » & eI &£ (B 5 RXS, -
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5, = 42=aRA=R(1=9)" +42=g)] (3.30)
! 1+(1-¢)" +2q(1-¢9)R

£ % 4 47 senior tranche P 3 4 4

a2
(1-9) 0 (still 0 default)
0 (1 default)
(0 default)
2(1-R) -1 (2 default)
N (1-g) 0 (Still 1 defaulf)
~g-(l-q)
(1 default) <
q 2(1_R) -1 (2 default)
2
2(1-R) -1 (2 default)
=0 t=1 t=2

SO RS

a—qfq%q%LJw—u+(ika—Wquua—R»4ynfxna—Ry4]

20-R)q’(1-9) +2¢* - )+ ¢ 1=[g*A=q)* +24° 1-¢)+ "]

[2(1-R) -1]x[gq(1-q) + g’

(1-2R)[g(2- )T’ (3.31)

B QARPYILE F T A & I E g T senior tranche it W % &
5IJ_§I§ ;\Z .

B

A

&+{0—qﬁ+(?%ﬂ—qnx&+wfx2RxSS=a—2an@—qn2

B o F % B 4244 18 seniortranche |4tk £ 5 2R PSPV 0 F &
RIS LG T H L 1345 premium waterfall 4] > SPV &7 - B X

p m2E X i 2RXS, % senior tranche °
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____ (-2Rlg2-g) (3.32)
©1+[(-9)" +29(1-9)+2¢R]

b it engg it g ¢ 0 (3.29)5% 4 junior tranche e 3 4F % i > (3.31)5% 4 senior
tranche clf Z AR A LB » A U Ap4e T A A X WY A ME
{ ¢2-20-R)1-9)* +q2-¢)] }+{ (1-2R)q2~-q)I" }
={ 20-R)x[q1-¢)* +q(1-q)’1+[¢*1-9)* +2¢° (1 -q)+4°] }+
{ 20-R)x[g’1-9)’ +2¢’(1-9)+¢"1-[¢’1-9)" +2¢°1-g) +¢°] }
= 2(1-R)x[q(1— )’ +q(1—¢)* +q* (1~ 9)* +2¢* (1~ ) +¢’]
= 2(1-R)x[2g—¢’]
= 2(1-R)x[g+q(1-q)]

= 2x[gx(1=R)+(1—q)x gx(1=R)]
= 2xg(2—¢q)(1-R) (3.33)

@ (3.33) g 02 12 a(3.27):V r"’?térg el T 4 A EE A gy
FARE ERFRALZF AFABLEGP 22T RIE I HP 2 e h &
IR 0 SPV K F A A B A £ ndiie ¢ ¥ 1 X6 junior tranche ~
senior tranche e %7 330 £ JRF1E > SPV & synthetic CDO 12 2. T © 7 ¢ F
R E o RAPREEL THFREE L S F o APER2 o TREE
A fie b ofe oo

&0 L P FE B SPV AT F A e &0 A A 1 it enb| 304 g=05 &

B~ (3.28) ~ (3.30) ~ (3.32) > B -

s =0.5x(1-R)
< - 0.5%(2-0.5)x[2x(1— R)X(1—0.5)> +0.5%(2—0.5)]
/ 1+(1-0.5)%+2x0.5x(1-0.5)x R
~ 0.9375-0.375R
1.25+0.5R
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g - (1-2R)x[0.5%(2-0.5)]*
C O I4[(1-0.5) +2x0.5%(1-0.5)+2x0.5* X R]
_0.5625-1.125R
1.75+0.5R

F5 R =08

 0.9375-0.375%0 _

3
j 125+05%x0 4
0.5625-1.125x0 _ 9

5

1.75+0.5%0 28

B A R T A 3T

=1 =2 SPVEE S HE
1 39 1 .3 9 4

SV B gy Ml = - 0.0625
71wt [: 4 28] 28

1 , 3 9 lsg 3 2 4

rl=gecd & Gy % = 28 R
1 39 1 3 8 4

S 51 + [E - I_EJ = 0.0625
1 39 1 9 3

ERR R = % "
1 39 1 9 3

(= e + [5*;] = g 0.25
[1 3.3 0-C =

v e -0 =i "= B
2 PRI I8 02

SPV R F Y E 5 ¢

4 3 2
——)%(0.0625+0.125+0.0625) + (—) % (0.25+0.25) + (——)x0.25=0
( 28) ( ) (28) ( )+( 28)
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B BEAEAPT I E RIS A e

g 4
i
0.25 == [ sisvnssussani R
I I I G . V.4
4 2 3 BB H
28 28 28

W32 R=02 7 SPVRIF chA fHisk A

B32 T a2 R E S DD T SPVnBIR £ A fe o dof] 3.2 47T 0 -
32 H % premium waterfall 8 ]2 chR7 i i@ 7@ = cPI £ 7 9fFE D R

SPV € 7 50%chis 538 4 354 o

37 B i

d 3.6 ST Aro AS R I L B RIS i T AR hD
EARPY 0 19 i¢ £ synthetic CDO ZF HAZ T A 4 &2 & s 57 B4 & ¢ ISPV 5
¥ i F] 5 premium waterfall s 4@ 2 4 354 o

MANPUEF Y - Gh i 2 RE W RS LS A TR
e CDX.NA.IG &2 it & X+ > |r pF4|* one-factor Gaussian copula # & #-3]{v Hull
and White (2008) =#> ik 4] # 5 3+ & synthetic CDO & % = T Rfv el £ - 312
AR ¢ TR RS S A R AR MBHEFE DN £ T A YRGS
@:i*'{"@e;ﬁv\#‘r’*ﬁi”’f*w SPV s L i p IR E - B M2 BFedf A E o

BEREFE RS AP AL E TR FR AR AR

38



CDX.NA.IG » 2% 2% 2_
(1) FAP g% 125 IR FTEE2P G HCDS T > & - Bag gen
SPFAELZ 1 PFE~ > TUFTAATRESTRT AR 1.25 @

ERE T
Q) CDS XA 35 -7 10 &EH e FBEFHPF > 23T HR L 257

A B

\\\ﬁy

10 #H = FHF 5 Z0F37218 > FAS “Tid g
125 BR4E 8 25 FADI AN TG FHF N 3 @A # (static
asset pool) °

(3)-3-_37]}9,{{.—}——:(1’ T%',}_o

H

[r=
e

£ % 4% one-factor Gaussian copula# & 27 ~ Hull and White (2008) #- ]
AR

(1) B FEHA > Bt gt F AR .

/ﬂ}
=
¢

(2) ﬁ& xé;?.]:}}: N @«1'{3: =Y :v}i‘g{;,,

() 23 FANEYE s L P PRS-

3l

11 one-factor Gaussian copula # E#-41m 5 > WA F ¢ Sy -t H- > £ TS
FHHRRT > A20 0 A 2P FAG GH PNl 0 0<p<lc B
WE A B2 90 )% CDXNALIG 3 SR 1 TS h AT T p S ol
(HFL) ARG v feF - EFOHFET
(2 2) LA B p o ¥ CDS R F R g -
(3 3) 17 A ds il pfoh M2 9 F finp - FE G TP R E G 5
B A X :L}*]J;’ﬁulo
(H}% 4) E LB A KD Tapps g AR ) L BT S fro £ 3T AT
ArdsiEp 0 wIH A2

(HHS) FREFEHIM2INHBA T ERBA XD THFPEFEHG
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12 Hull and White (2008) # fi#c3lm % > 37 2 B 48k H - > PR
BB DB ERERRACAZ CBEWAH Y& A 28 f
Ve EF-#FDL > BRI F P APIIRRE- BPFFROENRA
aE(FE 43 &5 B)a Lk [u@adr [ u@de s [[uwde - [ peds
BAEA E(F G CDSHHRH F 357 10 =fEFYF)> 51 2F g > A
i 4

3 5
m3='[0,u(f)dr » m5S :L,u(r)dr

7= wwydr,_; 10—]”’ (ydr
ml=| pt ml0=| u
T AP e B RUE R AF m3 mS mZml0> A~ H,~ B+ 4]* CDX.NAIG

G AR T A B R

(%3 2) - BIAH, Slevi-deiz s F A% 3 £#CDS FH F R
m3 > #Ri5 R ¥ 5 EHHCDS IR K frm3 F fomS o FAIF T
E 1 CDS Y fr m3 ~m5 F K m7 > B t5F1* 10 & 8 7 CDS
FHfem3~mS~m7 F £ml0 -

(% 8 3) 1% 4= B[4 H,, Bl1e% 2 2 K48 com3 ~ m5 ~ m7 ~ ml0 > » %)
PESNT 0 EH 2 FEGEDPTEBL S TR o

(HFA) R ERAZHDTRPAFREFRLEL S o E78 - 2
Fretviedi B[4 H, Bl 0w T 22 o

(HFS) F REFEHF2IHRA LR L BA F 2 THRPEFERY
ART 2 Jed ] > BHE m3~mS~m7 ~ml0O~ A~ Hy~ > &2

L

\\\ﬁy

#it A ﬁjul °

¢
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TR S LGP TS L AN THP A PTT UARZ TR ER

\\\ﬁy

=

Y F A T e R R e 7 L BT

to t t: t

I I I I IIIIIIIIIIIIIIIIIIIIIIIIIIII
T 3 months T 3 months ¥ 3 months "

0 0 0 O

1 + 1 )
5 A 7Y
3 3 )
124 124 124

12! 125 12

W 3.3 F¥ -+ iR s LH
B SRRy CA ST FTANFTRAG PO AR EGBE > T R
A AE- BT EFESPVIR AT r B EL Nendp F B F F ik
B4 E- BEBTIE FESPVRE T A FRE AN F B F Aw A W o
PH -GS X B BB B - EA I S
% BEePpL fT 1 & — = SPV en 4 & LB o & one-factor Gaussian copula # i #i-
2T o AP RGET IR A R
(H21) BERLEP S o oty £ 10=03
nERYFANSEkBLAAPOIAEYBE 2 o0y =0;
X 22T b LfpedenmbierT™ SPV S kBLHP
SRR ERE D X, =0
THESEIF)=1-Q(t | F) -
(2 2) k=0 :
F ~N(,) » 5§43 B~ F chig o

(2 3) 17 B it RJRABA I ~ p o fe b TPF & 0 RIEFH(2.8)
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F A

(% 7 4)

(4 % 5)

(4 2 6)

(2 7)

(4 2 1)

F RIS )~ S, | F) T ke
) FRERE R FTAC o0, B4 0<n, SN A PFRF R,

IPEREL, FA T nBEY > 0Sn<N-n >

St \F)=S(t,,, | F)

S@t, | F) )

n ~ Binomial(n, N —n, ,
REH 4 B i o
noEERE S T e A CDS P HAR A LA K h TARG O R,
PERELSPVIR e » B &L Nl F MBS x-e™
Xou=X, +x-e™ S n, =n+n;
k=k+1 -

¥ k<m > Rlw .33
¥ k=m o RlRA- = SPVRAE FIE(X, )i 0 £ AT I

F 2T S

% Hull and White (2008) #- f& fi- 3] 2.7 & 2\ i plikgp™ FH BT e+ R

) BRERAP G 6oty E =0

nk;’}{ AN E k kB tp R f iE X 'l}ﬁ’t’ pno_o’
JABQHHPEP > 272 GHF AR DL ko 2
J,=0;

X, 573 RAE L P umbyer TSPV Y kK BLHR
AR ERE > 2 X, =0

&S 1J)=1-0@, 1J,) °

(% 2) k=0 -

(20 3) 4 PR B, PHenR BB E J, 0 £ F AR S G o, BiE A

%25 0<n<N-n, > A PFRES TR, 27 JXBHE

J ~ Poisson(0.25- 1)
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*HE4T nBEY > 0sn<N-n >

S NJ) =S, 1], +])
S, 1J,)

n ~ Binomial(n, N —n,, )
LSRR B J ehiE o £ i KjERFHm3 ~mS ~m7 ~ml0~ Hy
B fe(2.13)5% - BIS@E 1) ~ SE 1T +T) 7 R
SEEHS B chiE o
(HFA) n hEAgo0 ¢ wCDS e Hap & LA X hd T4Ep Rty
FE Y RSPV IR & e I & 4 el I S xoe
(H25) X =X, +x-e™ 5 T, =J,+J 5, =n+n s
k=k+1 -
(H26) § k<m > RlwF|H A3
Fh=m o RIRAC S SPVAAE FIE (X, ) PR 0 £ATE 2%
F2EET oo
A+ RHE 0 om L BT

to t t: t:
1 1 1 1

T 3 months T 3 months ¥ 3 months "

W34 F#FBHHREET LW
FE A 5 RS RCR 0 AT s e 3.2 PV AT E BRI F W £
%ﬁ“é iTa B k3t premium waterfall #5417 > A RFEH F R E 5 FPFRT

SPV 335 5 ehh % B (VaR) » 12 B plje it 3 sk G < ) o
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o BN

R EE LW Y KA Sk el R B HTOR 1 E ke § red

g A H o £ R Rl Bl B el R R R

m-k\:

P
one-factor Gaussian copula # f& #i-3] ~ Hull and White (2008) # j& #-3]“75 # %

T L

FHAE %A KEL LK

=
b
lind

4.1.1 TR

AR L R* A B FFTRRNATHOHRE D H - 52007 £ 17 30 P
CDX.NA.IG &7 337 i » 3% P Bhi e 2008 & 2 TR EFkh fe 2 5 > T 2% i £
4R i H - > 2009 £ 472 3 P CDX.NALIG 9% 337 i » 37 PF [ 2> & 2008
ERTRAFR R (5 L ¥ ARG o SRR R S
#c 49 V¢ e premium waterfall 48] i T B L R E B T B A RBE 2T o SPV
REIEDN 2 BRI o L - X EIRHR P enaE T4 T 4 2007 £ 17 30

PR g T 03] 3%A 5 iR i B 5% ke L bps

2007 # 1 * 30 p 5 CDX.NA.IG 4F i§l

attachment | detachment maturity

point point 3yr 5yr 7yr 10yr
CDS Index 19.00 | 31.00 | 43.00 | 56.00

0% 3% n/a | 19.63 | 38.28 | 50.53

3% 7% n/a | 63.00 | 172.25 | 427.00

7% 10% nfa | 12.00 | 33.75 | 96.00

Index Tranches

10% 15% n/a 450 | 14.50 | 43.25

15% 30% nfa | 2.00 | 6.00 | 13.75

30% 100% n/a n/a n/a n/a
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T 42009 F 47 3 PR o 0F] 3% 3F 7% 7 5| 10% A KR E

2% HAa's L bps

2009 # 4 * 3 p 7 CDX.NA.IG 3§

attachment | detachment maturity

point point 3yr Syr 7yr 10yr
CDS Index 280.50 | 262.10 | 236.10 | 204.80

0% 3% n/a 78.29 | 80.24 | 81.22

3% 7% n/a 47.94 54.15 | 57.26

7% 10% n/a 17.40 24.11 | 29.50

Index Tranches

10% 15% n/a 548.34 | 575.05 | 578.63

15% 30% n/a | 143.415 | 165.46 | 166.96

30% 100% n/a n/a n/a n/a

s w4t ied e T ALK RcA] S lcehd i fedl 0 H ¢ > one-factor Gaussian
i oA 3

copula # LA 7 B feif RfERaslicy - BaH - > BTG ORAR T F - R
GHEPFOZGEGT - ReDE TIBDEGRAH - 033 2FFFT AR Eaup
B alicp > 0Sp<l > 2 - BFGEHEH TP HE 5% - R o Hull and White
(2008) &+ fs 13 7 & feif RfF S Bl F — B~ B 5 ERERARE A BERR

Hyfe3#pf > &5 m3-mS-~m7 ~ml0w Biz 95 R OfEA» E -

4.1.2 5%~

rY F P A AT L

%41 REHAHE

Premium Waterfall | ABS Waterfall

CDX.NA.IG
%1 n/a
Rule
Typical Rule P2 5% 3
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H? > CDXNAIG rule i s~ 53 4L Gehfiim (B4 %57 up
front payment) - typical rule Rldp e EFEF A FiF P AL R nER (all
payments in arrears) > @ 45 Z_premium waterfall (412 T 5 A PR R BRIED
BRAABFEA S DT E G G L fof e+ BCE SPV A F A e o
FoHRIADAEP ARV RHEEY LLIRBEFLT B LRE2ZT SPVR

EiniE N2 dogEavkn ok 2 hp AN RIEE A X 5 &P 4 L H¥ SPY

BIF AP F &I DLE P AR Rl T A E T

(1) Matlab p 2% 30 3% T fzero p P4 B ¥ 3002 T 373050 | ¢ T E 5 5 234
e

(2) Matlab p 2= & 58 T lsqnonlin & &l >rg 5 M2b@ M g ivan N | 4
ek F fie i

(3) Matlab p 22 & 3% roots ¥ #3Ff# % 38 5% (polynomial) 42 » A= F * 3%
f% Hermite % 78 ;% 149

Bomk TS XA B IRA > L one-factor Gaussian copula ## it H-7) e3k 2

(1) (3.15)5% 2% iv 31| * (3.17) 5" &7 Gaussian quadrature approximation = & %
o B ¥ ke M B 100 % BT 0 R 3

(2) 5 ¥+ B = HBELEA 100 FERS /T 0 2R 14 #1000 = 0 ST E HOEE 10
T 55T~ 10 EH L b b e UHR 10 §OE RS

() 5+ B- I HHE 100 FERIT > 4 100 B SPV B3 F en % > 31 8
- X TIaM AeE® LS, 5 41000 % 0 B2 M T EE SR HiEt L oo

M +M,+..+ M,
1000

M =
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ZebchT g X R 4

1000

std(M) = \/(1000 1) & Z(

A F B 9% G kB T IEE SRR
M=*1.96-std(M) > @ 0(* HTai) & FH AR REPN 2] 22
AR s ISPV A YR A LG RN o T o R

FE R0 HFEL DT B4

6o \/Sf +87+ .+ Sk
1000

£ % &_Hull and White (2008) # fx B3] ek %

(1) (3.25) ~ (3.26)5% # e _J =0 & ¥ F B J =20 k it v iz 3t

(2) 53+ B = BORWL 100 96 B A 0 AR 154 1000 = 10 § i Bofbe o ¥
ZEREM- 10 B Z it oS EP R R 5 5 E PR TS % o
7 EHE QB 57 E PR e

(3) L H=iE etk £ chin 3t erone-factor Gaussian copula # & #-7|
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4.2 one-factor Gaussian copula # § -3 cha 7 2 %

(% %% 1) — premium waterfall 2 = » (2 * % Z T3 vs. B % i A FRE > 1 RSPV

(1)5 &8 & x4 :

A AR S e

2007.1.30 2009.4.3
® 12t %12t
ki) E
# | #
* #
15 -10 5 mgﬁﬁw(s_ﬁi) 15 -10 1 A mg,ﬁﬁ?ﬁg)
M 0.0117 M -0.0154
M -95% interval | [-0.0168,0.0402] M -95% interval | [-0.4828,0.4521]
é 0.1502 é 2.3958
95%-VaR -0.1601 95%-VaR -4.2741
(2)7 25
2007.1.30 2009.4.3
X 120 £ 12f
#H E:
# 1k #"
¥ E
D&+ nEk
04F 04}
15 -10 5 it mg;&ﬁ?—gg) 15 -10 5 0 i mgﬁﬁw(sﬁg)
M 0.0086 M 0.0182
M -95% interval [-0.0323, 0.0496] M -95% interval [-0.4080, 0.4445]
é 0.204 é 2.1941
95%-VaR -0.307 95%-VaR -3.8281

48




(3)10 &= #2254 :

2007.1.30 2009.4.3
® 12t % 12}
ki |
# | # |
E 3 *
02k 02
15 -10 5 mgﬁﬁ?—gg) 15 -10 =1 5 Wgﬁf-;(sﬁg)
M -0.0176 M -0.0024
M -95% interval [-0.1456, 0.1105] M -95% interval [-0.4657, 0.4609]
é 0.6348 é 2.4485
95%-VaR -0.8352 95%-VaR -4.3425
FE Pt R R 4 2 P00 5 B premium waterfall s 420 T 0 SPV SRR

EER BT NG

BEEES T

x%i ¥z

2 H w Ao~ il

AN 7 T R4 A A -

WA T A

B o121 2009 & 4% 3 pen5 &Hp

7 E#HE G5 990 §E 4010 #YE

premium waterfall ¥ SPV @ % ¥ % §_-

SPV 7 RiBshesiE 0 T BIR G AF ¥
24 %4

HpsE 1270

(% )

T 5 SPV it 7 35 E gl

* A

B% > o
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¥ A g

T34 ouvw

FREDLRE DG

H - j&_one-factor Gaussian copula # ik 37 i #-3] ch & & 4

/":Fﬁ’:? 4?

BERP ARG
V3 # ¢ F15 premium waterfall %413 k48

) 3 FAXE 0% %) premium waterfall

LA

s SPV BB chi T 4 5 665 § £ £

*RiE




(-ﬁ

(1) 2007 # 1 * 30 p > & %| & CDX.NA.IG rule fv typical rule T3+ 5 & X g T

E AR S A pe

2 % 2) — premium waterfall 2z F > CDX.NA.IG rule vs. Typical rule » ** fiz SPV %%,

B & FH F Bk fER SPV enl g F A

% 4.2 2007 # 1% 30 p ° CDX.NA.IG rule 2. SPV % 4f ¥ & fe
- one-factor Gaussian copula #* i #-7|

M | M-95%interval | & | 90%-VaR | 95%-VaR | 99%-VaR
S5yr | 0.0117 | [-0.0168,0.0402] | 0.1502 | -0.1601 -0.1601 -0.1601
7yr | 0.0086 | [-0.0323,0.0496] | 0.204 -0.2549 -0.307 -0.3866
10yr | -0.0176 | [-0.1456, 0.1105]" | 0.6348 /| »-0.7478 -0.8352 -0.9429

%4 4.3 2007 # 1 530 p » Typicalrule 2= 7® SPV #4f ¥ 4 fe
- one-factor Gaussian copula ## i -3

M M - 95% interval 6 90%-VaR | 95%-VaR | 99%-VaR
S5yr | 0.0124 | [-0.0609,0.0857] | 0.3864 | -0.4302 -0.4302 -0.4302
7yr | 0.0056 | [-0.1715,0.1827] | 0.8828 | -1.1616 -1.3982 -1.7598
10yr | -0.0247 | [-0.3879,0.3385] | 1.7909 | -2.5186 -2.9473 -3.4755
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(2)2009 & 4 * 3 p > /& % & CDX.NA.IG rule §= typical rule T 3+

B A

% 4.4 2009 # 4 ? 3 p > CDX.NA.IG rule

H R i

5 b+ B HEEE SPV iR F A e

- one-factor Gaussian copula #* i #-3)

2T SPV RIFF A e

A\*m)lﬁ

M | M-95%interval | & | 90%-VaR | 95%-VaR | 99%-VaR
Syr | 0.0154 | [-0.4828,0.4521] | 2.3958 | -3.3364 | -4.2741 | -5.7057
7yr | 0.0182 | [-0.4080,0.4445] | 2.1941 | -2.9081 | -3.8281 | -5.5858
10yr | -0.0024 | [-0.4657,0.4609] | 2.4485 | -3.2587 | -4.3425 | -6.4293
% 4.5 2009 # 4 % 3'p Typicalrule 2. = SPV 34f § 4 fie
- one-factor Gaussian copula. # & #-3)
M | M-95%interval | & |90%-VaR'| 95%-VaR | 99%-VaR
Syr | -0.0198 | [-0.8316,0.7921] |4.1472 | -5.6351..| -7.6559 | -11.6875
7yr | -0.0211 | [-0.6480,0.6902] | 3.426 | -4.5282 | -6.1399 | -9.4545
10yr | -0.0128 | [-0.7060,0.6804] |3.6499| -4.8515 | -6.5802 | -10.0731
CDX.NA.IG rule fr typical rule & BRR| T4 2 7 LR F 5 g i s 5
o BB AEAREE YRR T RS AR R (575 L 4) - CDX.NALIG

rule g 5 o X B e A2 Tp A L et b o @ % (3.5)5% kP E ; typical rule F]
L TR ATFAEL s e R A AR 6 A A

Uk oA 42 24340k 44 2453 B ESFR

a0
b
[

x% EHERBRILZE % BoHAe SaB A AN A FFAL G

(BAgd w2 )R By blen™ 3% 2595 »cnR SPV & premium waterfall
ST R MR A DF A E o R JHSPV A T A X B AINE

edp 4= 3p L L i LR 3R premium waterfall 53 ]
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R

% 3)— % typical rule 2. T > premium waterfall vs. ABS waterfall > +* fiz &> % =
ToE o L anEiy £

(1)2007 # 1 * 30 p > 4 %| & premium waterfall 4= ABS waterfall 4|7 3+ & » %

T ECHH AL B 0F 3%A X hHE 5% R4 bps:

# 4.6 2007 & 17 30 p - % typicalrule » % premium waterfall © s T & % i £

- one-factor Gaussian copula # £ #5-3|

attachment | detachment maturity
point point 3yr Syr 7yr 10yr
0% 3% n/a 12.07 20.17 20.88
3% 7% n/a 63.47 176.88 522.97
Fair Tranche 7% 10% n/a 2.25 3.21 167.73
Spreads 10% 15% n/a 0.10 0.03 49.01
15% 30% nfa | 411x10* | 4.09x10° | 348
30% 100% | n/a | 1.28x10"° | 2.93x10"" | 1.49x10”

% 4.7 2007 &£ 17 30.p » % ¥ _typical rule » ABS waterfall = ¢ T & i # ] i

- one-factor Gaussian copula # & 41

attachment | detachment maturity
point point 3yr Syr 7yr 10yr
0% 3% n/a 9.48 10.29 10.30
3% 7% n/a 62.58 170.9 435.02
Fair Tranche 7% 10% n/a 2.23 3.19 159.22
Spreads 10% 15% n/a 0.10 0.03 48.15
15% 30% n/a | 4.09x10™" | 4.06x10° 3.45
30% 100% | n/a | 1.27x10"° | 2.91x10™" | 1.48x10”
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(2) 2009 # 4 * 3 p > 4 %] premium waterfall f ABS waterfall 4] 7 3+ & » %
PR e 1%7}_ v HY 0F] 3% 3 F 7% 7 3| 10% ~ 10 3] 15%4 % chH

5% > Hei bps:

4 4.8 2009 # 4% 3 p > % typical rule » premium waterfall =t L & i3 * i £

- one-factor Gaussian copula # # #-3)

attachment | detachment maturity
point point 3yr Syr 7yr 10yr
0% 3% n/a 134.04 132.26 114.90
3% 7% n/a 44.40 42.88 37.18
Fair Tranche 7% 10% n/a 23.02 24.72 21.52
Spreads 10% 15% n/a 8.76 12.85 13.58

15% 30% n/a 44.18 62.57 170.66
30% 100% ¢ | | n/a | 6.98x10” | 1.60x10” | 2.59x10°°

4 4.9 2009 # 47 3.5 » 3% % typicalrule » ABS waterfall = e T & 5 % § £

- one-factor Gaussian copula # i #-3)

attachment | detachment maturity
point point 3yr 5yr 7yr 10yr
0% 3% n/a 29.00 24.41 25.90
3% 7% n/a 19.70 14.37 10.12
Fair Tranche 7% 10% n/a 16.55 14.17 9.93
Spreads 10% 15% n/a 8.01 10.71 9.49
15% 30% n/a 44.03 62.27 166.71
30% 100% | n/a | 697x10° | 1.60x10” | 2.59x10°°

4o % 3% SPV @ % premium waterfall #4274 % > e84 (doF H 1975 R)
ABS waterfall B] & % > ehid 4] > F13 v RBEERPHERT > BHF G U LER

B BARE AR NTFDEPN 0 F - BRL AP SPVAIR AT ENRE
5

AN (P T RIEEIFHEERD EHFRT) o j€F 484 495 & KR

¢ IR B CDX.NAG dpdic#t Tk cha 577 0 B s 04| - 3% ABS waterfall 4

)RR % % ¢ 3 premium waterfall 4] 7 aREH Sk R A S B RS
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Tl EaA X LA KRR GITA B % 0 £r %] 5 ABS waterfall s i i@
A EREAD G2 T RSP 5 A i RAp s A X R A b

m & 7R g % 143 premium waterfall #4117 GREE Bk o
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4.3 Hull and White (2008) # i -3 trA 45 3 %

R

()5 &2 5

(% %% 1) — premium waterfall 2 = » (2 * % Z T3 vs. B 5 % i £ FRE > 4 RSPV

A AR S e

2007.1.30 2009.4.3
£ 12} £ 2]
E: 3 S
o #®
% ES
-15 -10 5 it mgﬁ;&%g) 15 -10 L1 a5 1D£ﬁ£_1(sﬁg)
M <0.002 M 0.0107
M -95% interval | [-0.0225,0.0185] M -95% interval [-0.3587, 0.3802]
é 0.1063 é 1.8649
95%-VaR -0.1279 95%-VaR -3.4151
(2)7 25
2007.1.30 2009.4.3
£z2f % g2l
# #
# | ® |
E E
=15 -10 5 0 it mégﬁ?;(ﬁﬁg) 15 -10 A 0 A mgﬁig(ﬁﬁg)
M 0.0078 M 0.0069
M - 95% interval [-0.0231, 0.0386] M -95% interval [-0.4750, 0.4889]
é 0.1595 é 2.4178
95%-VaR -0.2107 95%-VaR -4.5102
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(3)10 &= #2254 :

2007.1.30 2009.4.3
Raof Rz
# #
#® | # |
E E S
ozt E a2t
-5 -0 5 i 5 10 gﬁiw(sﬁg) EH ED] 5 ] 5 103&&&1(}&)
M 0.0016 M 0.0049
M - 95% interval [-0.0539, 0.0571] M -95% interval [-0.6136, 0.6133]
o 0.2842 6 3.0458
95%-VaR -0.3888 95%-VaR -5.7473

#_Hull and White (2008) #+ 2] ehd & s o b2 ¥ B2 b L7 2 2
Mg e reRT > SPV et A BEDFRERGF LD P A HEEPIR G B
B RARE . ARG AR L BRBEFL P A g8, & one-factor Gaussian
copula # it #3708 % 48 B - #102 Hull and White (2008) #- it #-2 Fe 2+ ¥ 1135
B > premium waterfall ¥ SPV @ % ¥ 2 £ =B & > 4

FABRET- K H - BRSP4 55 % ApE 9 Hull and White (2008)

ERCA] o v 2 P 4 3T 7 3 ABYE 9 one-factor Gaussian copula ## i #-73] {

P
=

FEHAEBM G 2P § FGAEF A G AEH P A RAE PR §aD 3
+ > premium waterfall 544 SPV 7 2 { BE 2 % > A2 BRE AF 2 H L

THEUEE (SPV BRI E R I Bz £ o B0 BT P B one-factor
Gaussiancopula B2 £)  H - > R REP AT ERA  EFZTOGY

B gk o SPV AR A fe iR B L > AR B WA IRB T H F 6 i B

N~

EYRE G VE(TDE)PFLEER R 2230 B ARET NE GG

I

premium waterfall ] & 1" W # GHCA Hd R k5B & 25 o
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(F 2 2) — premium waterfall 2~ = > CDX.NA.IG rule vs. Typical rule » +* #& SPV %,
FEDLIFRPF A f

(1) 2007 # 1 * 30 p > & %| & CDX.NA.IG rule fv typical rule T3+ 5 & X g T

HREEf s Fr+ B2 HESPV ORI 5 AR

%4 4.10 2007 # 1 * 30 p > CDX.NA.IG rule 2. SPV 33f ¥ 4 fie
- Hull and White (2008) # i $-3)

M M - 95% interval 6 90%-VaR | 95%-VaR | 99%-VaR
S5yr | 0.002 | [-0.0225,0.0185] | 0.1063 -0.12 -0.1279 -0.1279
7yr | 0.0078 | [-0.0231,0.0386] | 0.1595 | -0.1776 -0.2107 -0.2527
10yr | 0.0016 | [-0.0539,0.0571] | 0.2842 | -0.3228 -0.3888 -0.4931

# 4.11 2007 # 1 7 30-p - Typical rule 2= SPV % 3f & 4 fe

- Hull and White (2008) # i -

M | M-95% interval |~ & | 90%-VaR'| 95%-VaR | 99%-VaR
5yr | -0.0024 | [-0.0497:, 0.0449] | 0.2455 | -0.2747 -0.2929 -0.2929
7yr | 0.0065 | [-0.0917,0.1048] | 0.5077 | -0.5954 -0.7048 -0.844
10yr | -0.0001 | [-0.1565,0.1564] | 0.7981 | -0.9991 -1.2499 -1.657
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(2)2009 # 4 * 3 p > 4~ %W % CDX.NA.IGrule v typicalrule T3+ 5 o X cho T &

AL B RS Fe RSPV R F A

% 412 2009 # 4 7 3 p > CDX.NA.IG rule 2. F SPV },‘é_‘:}F'_‘T,_ A\pa
- Hull and White (2008) # & 3]

M | M-95%interval | & | 90%-VaR | 95%-VaR | 99%-VaR
5yr | 0.0107 | [-0.3587,0.3802] | 1.8649 | -2.5221 | -3.4151 | -4.8006
7yr | 0.0069 | [-0.4750,0.4889] | 2.4178 | -3.256 | -4.5102 | -6.5511
10yr | 0.0049 | [-0.6136,0.6133] | 3.0458 | -4.1576 | -5.7473 | -8.5397
% 4.13 2009 # 4 * 3 p - Typical rule 22 T SPV 3 4f ¥ 4 fie
- Hull and White (2008) # i& #-3)
M M - 95% interval 6 90%-VaR | 95%-VaR | 99%-VaR
Syr | 0.0156 | [-0.6084,0.6397] | 3.1217 | -4.1729 | -5.6859 | -8.6509
7yr | 0.0118 | [-0.7098,0.7333] | 3.6046 | -4.8223 | -6.5713 | -10.081
10yr | 0.01 | [-0.8224,0.8423] | 4.1572 | -5.5993 | -7.6448 | -11.6653

T B F B4 % > Hull and White (2008) #- it $i-7] ¥ one-factor Gaussian
copula #EWA PR R fplk I AHA AR PARRELF LY VLRG> H
AE B A A W B AT AL H A B b X i kel

SPV 7 premium waterfall sH 4] % MARHIF L F 2 B € o
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(§ % 3)— % Typical rule 2- ™ » premium waterfall vs. ABS waterfall » +* #i > % =

TE Ly Ly

(1)2007 # 1 * 30 p > 4 %| & premium waterfall 4= ABS waterfall 4|7 3+ & » %

T EEr gL BP0 3%A X anH 5% HA4RaE bps:

# 4.14 2007 # 1% 30 p > ¥ % typical rule > premium waterfall * cha T &7 * i £

- Hull and White (2008) #- i #-3]

attachment | detachment maturity

point point 3yr | 5yr 7yr 10yr

0% 3% n/a | 10.85 | 14.87 17.12
3% 7% n/a | 58.97 | 168.73 | 428.59

Fair Tranche 7% 10% nfa | 14.25| 36.9 | 98.13
Spreads 10% 15% n/a | 850 | 19.27 | 44.61
15% 30% nfa’|#2.67 | 7.24 | 19.24

30% 100% nfa [©0.23 | 0.72 2.27

% 415 2007 # 1 % 30 P » % ¥ _typicalrule » ABS waterfall = ¢ T & i3 % (] £

- Hull and White (2008). #+ & -3

attachment | detachment maturity

point point 3yr| 5yr | 7yr | 10yr
0% 3% n/a | 9.08 | 10.92 | 10.25

3% 7% n/a | 58.57 | 164.9 | 392
Fair Tranche 7% 10% n/a | 14.23 | 36.71 | 96.22
Spreads 10% 15% nfa| 8.49 | 19.22 | 44.18
15% 30% nfa| 2.67 | 7.24 | 19.16

30% 100% nfa| 0.23 | 0.72 | 2.27
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(2)2009 & 4 * 3 p >4 %] & premium waterfall 4= ABS waterfall 4] 7 3+ & » %
R PR e 1%7}_ » HY 0F] 3% 3 F 7% 7 3] 10% ~ 10 3] 15% 4 % chH

5% Hed i bps:

4 416 2009 £ 4 % 3 p » % ¥ typical rule > premium waterfall T ch2> & & & # i £
- Hull and White (2008) % # #5-)

attachment | detachment maturity

point point 3yr | 5yr 7yr 10yr
0% 3% n/a | 147.76 | 147.76 | 147.76

3% 7% nfa | 47.61 | 47.72 | 47.73

Fair Tranche 7% 10% nfa | 23.90 | 26.04 | 26.34
Spreads 10% 15% nfa| 6.09 | 10.59 | 13.19
15% 30% n/fa | 31.56 | 56.09 | 112.32

30% 100% nfa| 11.87 | 11.85 | 11.83

4 4.17 2009 & 4 % 3.p > % typical rule > ABS waterfall T ¢ T & i % ff £

- Hull and White (2008) # i -1

attachment | detachment maturity

point point 3yr4-5yr | 7yr | 10yr

0% 3% n/a | 29.30 | 25.07 | 21.82

3% 7% n/a | 20.06 | 14.52 | 10.30

Fair Tranche 7% 10% nfa | 17.36 | 14.02 | 10.05

Spreads 10% 15% nfa| 5.78 | 8.84 8.69
15% 30% n/a | 31.34 | 55.42 | 109.04

30% 100% nfa | 11.84 | 11.81 | 11.76

2% 7_ Hull and White (2008) # ft -7 ¢ 3% a8 & 507] » 2R 18 & ABS
waterfall 4| T LR E L ST B2 § 4 € FRITH ﬁv_.‘%%i&—&r}la A&
one-factor Gaussian copula # i 73] 2. T #aeh%s % — 4% > ABS waterfall #4] T e

T E R # A ¢ M3 premium waterfall 4] a2 T E %A o

60



by
ra

i

-%g\7

. static synthetic CDO 2 ’f?—f# ¢ > SPV #1i# * 47 premium waterfall 4|4+
SPV k#. ¥ 2 & > > 1@ d %3 premium waterfall 4] 5 i % A3 Y g 5 £
FRr A0 Eder R T OSPVRZ QR FPFN ) R F 5 F
PSPV YT A R Rl REE 5 i PO ORRE Y EREF AMEARR
b~ /R RRAARED G TR e o

MRRMEAERE S T 0 AP HRRREY DR L G ARET 0 SPV T 7
PEORAP RSN SRRRFE ARG B LRE > &R 4 premium
waterfall 4] &7 2 FT 5 ¢ 5 SPV @ S 4RIEAdp L 5 U FARR S
TOESPVR A X B AFA N T AL G L XA LR B b
M > WM EEBL T l}a A5 & 4R (CDX.NA.IG rule) - SPV 4z
A2 BEORR N E I T E A KR ARG L DRE T FN P
B ip R A5 X ehd LR A INRERAE L He R i 49 SPV A % e
premium waterfall #% 4] % F vz > o

F 3 premium waterfall F SPV £_7 % > e8] P| ABS waterfall ¥ SPV @ 3
5% 2enfd] » 515 £ 5453 0 & ABS waterfall s 4]2. & » SPV § %
IR & T~ o ;’I&Li A% 50 eIk & 0 971 ABS waterfall 3 chE 32 X 5 F 8
P o SPV »0¥r A p edfE 5 R o AR EWIFHAL T > £ ET:0L ABS
waterfall e fl8t A X ha T E R § LR EFFY 0 FRE TR S EP A ME
premium waterfall 4] 7 nEE S % J B E*F PAZB T ARTR LS LR 42
BRgAWMHE*BIRETHLIEARR o 4 &R F] A > ABSwaterfall 2277 »
otk &% X F 2t 42 4 premium waterfall 22 7§ 2 > A s X A& 4?57?}" s B A
REFL S R m 2 A0 FARFORET O RED M A5 %
AP ETE T A X P TR % 0 P74 ABS waterfall e 4] 7 W SPV & 2 0 ¥ A
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Xehf B e b RE > o

one-factor Gaussian copula # i #73] ¥ Hull and White (2008) # j -7 & 4
TSR AR R o ey A BAL L w0 H - > Hull and White (2008)
AR BER T H L 0P A 85 5 B 0 v 4 one-factor Gaussian copula
FREAD & G F P Behfseg 50 F] & _Hull and White (2008) #
EAEFr S F- BTz O FiEBiing bl §

He

e T & 2% i L € P A B T one-factor Gaussian copula # f& #-3] » &

&
&
e

* % Hull and White (2008) # it f-2] ™ » B % n X e RES L g) WS Y
A HZD s A- B s BREEFROR %G 2 FHECA T 0 premium waterfall
BHEFEZYHFP b Lo 300 BR D B2 G 8 RO { 4R o0

FFEGFA BN AE SARE LB f 5 SR 5 premium waterfall 144+ SPV @

F_

TUM@A% 20 0§ 2 9t B RECSPVIES 8§ L0 N i85 B
GG E g 2 AEREASE
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one-factor Gaussian copula # f& 3] ™ » 424 2007 £ 1 # 30 p e0F R TS

Boh il 0 BT 4

# 6.1 one-factor Gaussian copula # £ #-3] S #cehb i feig ¥ %
-4-%12007 #1 % 30 p r‘ﬁ?‘fl—[

Syr 7yr 10yr

=

0.0051 | 0.0071 | 0.0093

P | 0.0692 | 0.0208 | 0.1118

FI* % 6.1 %l PG T CDSAHER E & T # 2% § £ > & CDX.NAIG rule

TRy XL G [ES » Hi "%7 0.3 3%%4 5cn¥ = 5 %% » Hepet L

bps :
# 6.2 CDX.NA.IGrule = 2007 +#.1.%.30 p & ¥ ch> T £ 3 # 1} E4
-one-factor Gaussian copula #-3]
attachment | detachment maturity
point point 3yr Syr 7yr 10yr
0% 3% n/a 23.89 51.36 56.62
3% 7% n/a 63.47 176.88 522.97
Fair Tranche 7% 10% n/a 2.25 3.21 167.73
Spreads 10% 15% n/a 0.10 0.03 49.01
15% 30% nfa | 4.11x10™ | 4.09x10° 3.48
30% 100% n/a | 1.28x10™ | 2.97x10™"" | 1.49x10°

# 3 typicalrule & CDX.NA.IGrule> ¢ * % 6.1 « A Sk E 2T *

4 0% 62984 4645 > €% R typical rule 22 CDX.NA.IG rule e773* & % & £ %

F A0 3%PA X1 Hepad Ak o
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one-factor Gaussian copula # & #-3] T - 44 2009 £ 4 ¥ 3 p nF AL AT R Sk

Boidpeif o BRAeT 4

% 6.3 one-factor Gaussian copula # £ -3 S Bcend iE feif % %
-4-$1 2009 # 4 % 3 p chfHL

Syr 7yr 10yr
M | 0.0437 | 0.0393 0.0341
P | 0.0230 | 8.26x107"° | 6.26x107"°

EAI* 2615 Ho PP DSR2 T ag G L 2T g% 4

H ¢

HP 0F3%~33]7% 73 10%~ 10 3 15% 4~ X enH = 5% > H &y bps:

# 6.4 CDX.NA.IGrule = 2009 # 4 7 3 p & Xeha T gii® S

- one-factor Gaussian copula #i-3]

attachment | detachment maturity
point point 3yr Syr 7yr 10yr
0% 3% n/a 95.91 95.86 95.23
3% 7% n/a 44.40 42 .88 37.18
Break Even
) 7% 10% n/a 23.02 24.72 21.52
Fair Tranche
10% 15% n/a 8.76 12.85 13.58
Spreads
15% 30% n/a 44.18 62.57 170.66
30% 100% n/a | 6.98x10° | 1.60x10° | 2.59x10°
# % typical rule & CDX.NA.IGrule> & * % 6.3 chicd] e k- E o T 2+ i

i o4 648 % 4848 0 § % L typical rule &2 CDX.NA.IG rule 573+ 5 % % £ %)

T A

T A0 3% Xt s HepaiPpk o
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Hull and White (2008) & f&i -3 ™ > -4 2007 & 1 # 30 p hF 47 fdich

FReE 0 BhACT £ G

# 6.5 Hull and White (2008) #: i #-7] % 8crhd i fieif B %

H

0

B

m3

mS

m7

ml0

0.1310

0.00147

1.2813

0.0020

0.0062

0.0093

0.0099

% 4 6.5 chgdic > b PFIS E_CDS ehdR i 5

THRAKDRTEG Y L AT 0 5] 3%A X nE L%t Hakiny

bps :

2,

sLE Sk A 0 & CDX.NAIG rule

-

% 6.6 CDX.NA.IGrule #2007 # 1430 p A ¥ch2 T &% i 4
= Hull and White (2008) # i 151

attachment: | detachment maturity

point point 3yr Syr 7yr 10yr

0% 3% n/a 21.33 41.45 53.55
3% 7% n/a 58.97 168.73 428.59

Fair Tranche 7% 10% n/a 14.25 36.9 98.13
Spreads 10% 15% n/a 8.50 19.27 44.61
15% 30% n/a 2.67 7.24 19.24

30% 100% n/a 0.23 0.72 2.27
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Hull and White (2008) #* i #-3] ™ » -4+ 2009 & 4 ¥ 3 p enF 4l oriuan S ficd &

E_Ti»iE R A

# 6.7 Hull and White (2008) #: i #-7] % 8crd i fieif B %

A H, Jij m3 mS5 m7 ml0

0.00278 | 1.9603 | 1.4615 | 0.0439 | 0.0357 | 0.0240 | 0.0168

FI* & 6.7 chidc PREELCDS ¥ f 5 2L EL* £ - & CDX.NAIG rule
ThRexhaT e G Lo B R 0F]3% 37 7% 7 7] 10% ~ 10 T 15%

A EFEH L% Heah bps -

% 6.8 CDX.NA.IGrule ™ 2009 # 4 # 3 A Xch2 T &z % §f 4
- Hull-and White (2008) # & 151

attachment | detachment maturity

point point 3yr Syr 7yr 10yr

0% 3% n/a 96.29 96.29 96.29

3% 7% n/a 47.61 47.72 47.73

Fair Tranche 7% 10% n/a 23.90 26.04 26.34
Spreads 10% 15% n/a 6.09 10.59 13.19
15% 30% n/a 31.56 56.09 112.32

30% 100% n/a 11.87 11.85 11.83
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