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Swap | S compatomuc_
Counterparty Proction and Principa
- st
Cash De i | Total Return Swap Notes
G::i?; Bond | [ Note Proceeds ——MNote Procesds——
I:DE
Levera d Risky
Portfolio Bﬂ
+ Credit Indices
+ Bespoke
Partfolio

7R &R Fitch
Bl- RSPV AR5 % F*“F’f e11 CPPI ﬁfgﬁé
=% CPPl 44 7047 & 358455 P mﬁﬁf?(Spemal Purpose Vehicle)
AT o 5 SPV T B CPPI Rui el F e g v & m%ﬁﬁ synthetic CDO
020 — 1B 2 gk (Swap) ARV WAL R AE T H T g etz d oo

#-SPV 5 # (= % £ CPPI #1f -
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]:T%‘] -
O R T ARG Y P ERD
N : #p 43 ~ & £ (Initial investment amount)
G : & & 3£ -k & (Cost of guarantee)
Il - 41 4 4= » (Interest income from cash deposit account, I1)
Plrg ¢ % ¥4z » (Premium income earned from credit investment with value of RE)
MMgg =+ # 2 5 (Mark-to-market value of credit portfolio with exposure RE)
R : & & £ %p(Reserve)

RE : g% % = (Risky exposure of credit portfolio)
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CD : ;& = @ & (Cash deposit account value)
NAV : 3 F 2 & 2 &% & (Net asset value of portfolio, NAV)
m : P &3k #c(Target multiplier)
My ax & K& *I(Maximum target multiplier allowed)
My, ¢ %k #™ *L(Minimum target multiplier allowed)
m, : © 7 I3k #ic(Realized multiplier)
¥ 3110 A& FHE-KE(G)
G(t) = N x (1 + r)~(T=(®8) [ 3.1.1 ]
AERHEREL S EFRFT A RAL R T BB CPPI vk hifk 4
W) 5 100% 0 Fgt - A R I E U L F S R v L CPPl v ek
& ok o
T & 3.1.2 0 FLA =~ ()
I(t) = r X 8, x CD(t — 1) [ 312 ]
Rk - PR AE S hg e ] 4 o
% & 3.1.3 ¢ jF e » (Plrg)
Plrg-1)(t) = RE(t — 1) XS X &, [313]
I EFREES S DEpr o b e ST & CDO 4l t A
B -
¥ 3% 3.1.4 1 & #p % 5 (MMgg)
MMgg_1)(t) = RE(t — 1) X DVO1 X (s(t) — s(t — 1)) [ 3.1.4 ]
#¢ DVO1 -~ i} < &_Risky Duration » % x5 1bp chif £ 7 » L CDS ¢ %
mark-to-market 1% it o 2 il F @@ * Risky Duration 2 $i £ 1bp ## #734 %
1 h R~ 0 DV0L 23 I apmA o
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T

PEAEBE BT FREZR IS AR AT )  F 2 B AF L ESNEE - BRE
p ¥ A R RBE
% % 3.15: B4 £ (R)
R(t) + G(t) = R(t — 1) + G(t — 1) + 11D) + Plrece—1)(t) + MMpee1)(t) [ 315 ]
BEEFARB - PO HE > RRIZFH L DBEFFR -
¥ % 3.1.6 : B8 (RE)
RE(t) = R(t) x m [ 3.1.6 ]
Flv B EgES PR EE Y R RGET A DA YT & CPPI
WvE T AR IR o
% % 317 R A1 # § @(CD)
CD(t) = CD(t — 1) + 1I(t) + Plrge—1)(t) — [MMgg@(®) ~ MMgge—1y (D] [ 3.1.7 ]
$p T CPPI ek ™ » = WAL A e E I A qer o F A b EP
alr“,ﬁcfﬁ PRE M EE S G E o

T # 318 HF st iE E(NAV)

NAV(t) = R(t) + G(t) [ 3.1.8 ]
PE A RREERT AT EL N B TEE S A &R
fe o
€3 319 ¢ 7 Rk #c(my)
__ RE(t-1)
m(t) = RO [ 3.1.9 ]

WH RGN SR S 2 BBl G B E e P Rk Bk
Rl UE S o AR T VE ] R AR A ERY D A E DR
BT REINE F 2 AL FRFET AU TREN R

S
ERSERTEL D S
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Montenary, Picone f- Bartheis (2005) 5 L& 41 7 f§ it 5= & g * CPPI 4%
TR o AP i d et - @ Per A CPPIT g » XU
IR e 4
- ~ 38 A & %k B (Cost of guarantee at time t, G(t))
G(t) = N X (1 + r)~(T=(txd)
=~ LATHER £F RO

R() +G(t) =R(t—1) + G(t— 1) + II(t) + Plrgc—1)(t) + MMgg—1) ()

’

o P At 355 T - W et g 25 1 REQ)

fu

RE(t) = R(t) x i
o~ b e F IR & m()
RE(t— 1)
R(D)
I p R R B O ok My, < M) < Mpay T - PRGINAIFT R

m(t) =

<

A4 e E5 RE() = RE(t—1) © 2] et & 2 0 st
RE(t) = R(t) X i -
AT - B g @k 2 CD(1)
CD(t) = CD(t — 1) + I1(t) + Plgg(t-1)() — [MMgg) () — MMgg—1) (D]
et 5T -PnFT AL ERE

NAV(t) = R(t) + G(©)

$o8 RANIRT
Wi- B LB AT PEHRT o f - L AEPER s o Jh
(independence){- Z_jx (stationary of the increments)#_# 12 =g T ke e § & 3 H
¥ & 74 (constraints of normality) e /= i 5 (continuity of the paths) - 5 7 &

flid ot e AE > AP o U] - B E BT A 34 pe(infinitely divisible
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distributions) 3 48 ¢ (B2 0(u) ¥ - BB S X s o LTz L ¢ ik
N> @A - B¥EInFFFcsdic fe- olikz 257 24 30 - B
ABT AT AR - BUEISEAAT VAR TR AR E S F 2 Bo e i
S e o BB ARA AL S Levy processes o

Levy process T_% :

- BrREPEAX =X t2 0} ek e F 2 F(QFP) > s &

=

XcH - B FiE42 0 Ve > 0,limy_o P(|Xeen — Xl =€) =0

Levy process A iTHp % iF b dayn (7 » 4 VR FFEY A F IR o Ay T U A
Schoutens(2003):# ~ P 45 FldGE » ei3F * Levy process & piis b o 4 &£ Alen b §
AR YT i A2~ & F 278 42 v Variance Gamma i 42 3% &k * & Levy process
S EE

— i BB ] i e Levy process § 14 F et
Xe =yt +oWe + It Y, 321 ]
(Np)is0 %~ 1 Poisson process o 4 % & % % — B £ 8cehiod] » 5 1 & Jf y35] 2 g
Bt R e fevg(X) o EAEFFRVoE T T A AR EIRT SN E R o R B
BRHERTPEY 7L EARE LRI PR IEKET 75 -
& Merton $23] ™ > BB A5 3% log-X B 2 PR jE_Gaussian 4 fie 5 » ﬁ‘h{:m

Yi~N(p, 8%) -

P(X, € A} = B P{X, € AN, = K}P{N, = K} (322
g X e A el B

()Kexp (~E1R%y

pe(x) =e™M¥r g 2 ) [ ]
K [2n(c?t+ks?) 3.2.3
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t Kou B3I ™ » BREEA) A e R B AR e R R Sl
Vvo(dx) = [pAre ™ 10 + (1 — p)h_e X1, ]dx [ 3.24 ]
HEA SOA >0& 78 v frf » b INPEER - A BRAY > Fad
I /& fe3 semi-heavy (exponetial) tails - m Kou #-3]+* Merton 43 cha F14_» EFE S
"5 % B 2ot it (memoryless property) - ¥t B G T iRt ehd T o
7 & f - 4k spread sdp Bic 0 e ¢ iTraxx Europe {2 4p B ¢ Dow Jones
CDX.NA.IG % » 2V &gt 51 % 7 Variance Gamma process » Bk te— B F 2 &
mF NBEA i€{12,..,N}» Xz - Variance Gamma(VG)if 4% :
X = 0;G + G W5 [ 325 ]

(Gt)tzog\‘ # Gamma B4z » H S #c s (V_l,v) ,

W) o8- % 5355 -

XO@ A F 7 LR AL 0 = 0PHERT o a3 BT A (i)
WARAp M S
eiejV+GiGjp;/]y
Py = F—r—
K 0i2+612v f0j2+6jzv [ 3.2.6 ]
R T E N o A RS
SS) = Sg) X exp (1t + XED + w;t) [ 3.2.7 ]
Tee e tEEET chg b "G5 > @ ¥
1 1 5
W, = ;log 1- S0iV = 0;v) [ 3.2.8 ]
b RECR] T > KT A P g B A il AZPRE_Gamma i 42(Gy)eso ° Luciano

fr Schoutens (2003) 52 33 73 F A& % "L AR I AR B > AT e T B

ERERFTeEpTF FTA LR o Ra o HY chh 9@ T Aplh o
L FAPPHEL L F LS FERT g S
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F1F 5+ R E e BT E R F Y 2 2 oA 3 BIFE
FAAZENSTE LR EE Y R AR AEGE - FRENE
R ZEF BN AP R R RAF RS & T BRI
Fo b B e B BLen- 02 o A T LR iAo kO R T S o

FarAcipblE OB A B GE R RF P I Fr T R
Bfp A Aol Z O adpL o A Y S AP RY TR A g 94
M o a4 Sl B BB 9 ko

M B FF KT i GRS FR o Pi(xy), P(Xp), .., Pu(xm) » & C G-
i copula & 3%

C:[0,11M - [0,1]: C(Pl(xl), P, (x5), ...,PM(XM)) = P(Xq, X3, ) XpM) [ 331 ]

PLimsighpeoSklar(1973) sh% % 457 » B8 B AL L 5 FF AR

TS

Jizt o> T g = copula sh- fEA55N o 4 fr’ug\?ﬁa s B & 4 FeP(Xq, Xg, o, Xp) Fr* B
WA FeP (), Pa(x2), .., Pu(xy) > 3 22— B copula & 5% 5 4t g 383 1R on o

Gaussian Copula &~ &7 3+ & ¥ ¢ * - f& copula> # .4 Li(1999) %
TR A MR ok % F I 0 A Guptonetel. (1997) B Ko T
Gaussian Copula 3 &

C(N(xl),N(xz), ...,N(XM)) = Nm (X1, X9, oo, X 22) [ 3.3.2 ]

N 548§ A fed; o Nys 7 2R Gaussian 4 fie SficH T3ofc s 0 # 1 3
1{ctp B l2ELY -

3 %% F]% & Gaussian Copula &7 73+ 5 B L * § % - B F fi & fe
frd ¥ AR FR oy 2 ABcE B 5 C 2y RLF I

d R R 2 PR FDR R TR Y 83 k2 B S

ﬁ?\
M
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Ajpw o r 2w gcopula A2 R H S o
1T oeniE 5 (Lucas, 1995) 87 L1 * A E P e Py(Xq, Xy, 2), P(X1)rP(X3)

RS IS, Lo E O T o X5 @ P e Sl o &S, 05,2 B en

(=8

QipM i, 5

_ Py(xaxaD)-PxyP(x2)
p12 - [ 3.3.3

JP(xl)(1—P<xl))P<x2)(1—P<xZ))
TiEd L3 RO HETR DR

_ cov(XY) _ E[XY]-E[X]E[Y]
Xy~ oxoy  EX2—(EX)2,/EYZ—(EY)2

(334]
¥ - copula iEB 0 = B AF R A H AT copula 4 e H Sl o -
BgES R R g fE Ak e ik idp,, 2 ¥k & Gaussian
Copula & T &), o

fAh < 2 4] % Gaussian Copula 4 %t CDO 4 % i& ¥ enpd B gk 7 44 1§
Ko FOE R £ R Btk o AR AR 12540 T N ko T
PRR B R - W3 R 0 B PR 5(3/125) 0 Bl S RGN e

BEEH -
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PEGL 225 iE o

1. # % ;% (Method of Moment Generating Function)

B Xy = log (S(t+ At)/S(t)) e £ 4 = S i ¢

_ —_ At
My(z) = (1 — Bvz = 2v5?z%) v [ 3.4.1 ]
TP PR AAtRE T e fEY LB A
E[X] = X = (i + B)At 3.4.2
E[(X - X)?] = (v +5%)At 3.4.3
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x 10° Premium Income
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x 10° Mark-to-Market Value

3 r r r r r r

Dollars
N
7
1

_7 r r r r r r
0 20 40 60 80 100 120 140

Time (month)
BT - FHLE 43
AR ERPALEEREINE -DVOL e £ K& AT § R LR
A A B bR e B E DVOL € B A vk BB A K
e o dpE o F B ARG A B RN
= DVOL R R gk > R 5 G2 £ Dle R P{l £ -
HEI Y APT UREIE YR G R AR LPR Y AT

R A AL e TR PR &R R ASTE R 1 22 F

o

AR RS E £ RIRBE SR T Tl 5% 60 5 808 > &
51003 1202 F > 5 H L8 £ NERAFAEOEH > 1B PR FED 3

WA LB ER o NI R R PR

22



% 10" Resene

Dollars
w
I
1

0 r r r r r rl
0 20 40 60 80 100 120 140
Time (month)

CESE T Y

BEEFEARpy - Pl S5 LA S EP o s

PPN

i
Yo
B
oy
>
T
X

Aine WA S P FR 2 A EHRE BT e

=
bt
St
o
i
Yo

)

EFF AT EIGRACE T EPC el e CRIER EIFETE 2 AT

LECE S ¢

3.
(S
S
F_&
W"
ﬁw
Py
NI
s
=
2!
|
»
%
B
(E
-y
~m
=
3
1|
et
g
RS
=
=)
[

AT aRA G IER R 2R B0 EF BT

e r fos BB Eaip T M AS +F § F iTde ke £ A% 1008 2 (5 >
Fle X310 B R B BB o FRP e cbgent 2 0 B E £ e

23



x 10" Risky Exposure
18 L r C C C C

16 - y

14 y

I

10 -

Dollars

O r r r r r rl
0 20 40 60 80 100 120 140
Time (month)

DR DR

AR EAFRGINEc FEFRL LA B EHLE LA RF L
TR e FIRREIE D R Lo RTE

BB B 4FehpEiE o B CPPlL vt ™ » ¥ a0 € R S RGN iadk g o

F_k

Bl @ 7ol PIGRAG N en o i 100 Hp 00w AR AR R e F0

FE % 100 Hp ruts A A B B enF) R At E ¢ F ke Mg

18

GEEEELS SR N IRES § 58 ST ERES LTS R
TOARHRE ALY R F RS B F L AR kAR > LT B RIFFT LB
< zgﬂ'}u]gh? FoM N Ak “ﬁb‘_?"é_m?" AR < ARLF o 271 Eéj&.iﬁuﬁgg (e

i R B R i o

24



Multiplier

O r r L r r rl
0 20 40 60 80 100 120 140
Time (month)

LR R S S

SR AL PRIEIE G EF RS ek 2 R A (4
WAL ) RIE DGR S E R M PG £ TR T 2 R R
SR EE S SUERE'S SURS S AR-RUE S TEaeE S 1Bl L Rl R S
Foodrk e FARARMARE VR LET R FEA 7 A KA RGN D
i oo

d B~V 2 23] CPPI && 8 ehe 3 Tk fic 6~ B 4nehp 13k i(m=4) »
R 2~6 2 o 2 L B WA 2 A 2 WO Tehh Bt T e A
5 60Hp 2 (s FMAHEERDTE O E DR ET UL L AT ki
AR FRLEE R EFEFEP T 2T Rk
$FAT T BEP SRR E A B R CPPI R 2970 @ F

&R -

25



x 10 Cash Account
14 T T T T T T

Dollars

0 r r r r r rl
0 20 40 60 80 100 120 140
Time (month)

B4 - Iﬁ,ﬁﬂ“ﬁ’—"’fﬁ =
MAE S BB - PR W PPl LT - W e e
oW T R E L 0 AR

)"ff’gﬁpb’z’gpﬂpm_q_ﬂ —é—_ é%‘?‘7 Fl—,»

‘\‘Nﬂ«

% kg 1 P IRFERB IR GETATARGET A B PREK ST
ik oo

B4 #577 CPPlenaL gtk = 8> P12 ARBRFTLET R LGIET
Afrf b 'GHEFT A DL A %ﬂﬁ@ﬂ?%“%mk?%iﬂoyﬁiﬁ,
BB CPPI v b=k Higgentiin » &3 Efleh > &7 0 fE= a9 Fok

AAF o CPPL a4~ 1 8 k"M FT ALY - #FF iz o

26



x 10" Net Asset Vaule & Guarantee
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x 10 Net Asset Value & Guarantee
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X 107 Net Asset Value
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X 107 Net Asset Value
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X 107 Net Asset Value
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X 107 Net Asset Value

8 C C T T C C
Y
S 4r "
o
[a}
3 i
sigma=0.078278
oL sigma=0.228278 i
sigma=0.378278
sigma=0.528278
1- sigma=0.678278 7
0 r r r r r rl
0 20 40 60 80 100 120 140

Time (month)

Bl A AR RARR R A TR
B~ EVGHEAT » 7 Fikd A (sigma)“tig * cHCPPI K T e & 2 ER
Wofralgd R R EA% X > 2 A 4 Nenl A A MRE £45% > L7 Fehif
AR R 4 AR § BT CPPI engiok o Ap F e & kB R AR) B

s

AN REFLRE ] o RA € R i A %%’*ﬁﬁﬂﬁ%V&%ﬂ
FER - A A e g | > Variance Gamma 4] sl #5 R A% 4 > CPPI LT e

EEEARIS 4 R 0 BB LS FRI BT CPPIRF i b ek i

ZIeAAx L > CPPl o figfdd SR ™ » WA % ohe

37



T3 BEBAER

*E e Pl CPPI Rt i * A B 5o 875" CPPILT 24 %
BAT T RERGEE IR RS YT A Kk % Variance Gamma -7 o
B * W Ad > £ ¥ % Gaussian Copula fic#st 7 * & Q) epF P BE » B &

EQ X e i B9 B FF CPPI Rt T el T e 8 X EA T2 b "G dF

NPT AEAR —ﬁ FImTER SR F LA E % CPPl g4z - CPPI
RF R TR RGN R R A ’fﬁﬁ =Ly
WA > VL fRE P L g e o B CPPl sk o % - ZL¥_CPPl & v b *%&
A ITIEF B HHT R AL A TR G OFF R Z B LY 7 P Rk o
B * CPPI F A 882 EME R 357 b ardedsf i $4% CPPI v ™

FAEEEESHE . Y BE R R > FH R EEF > CPPI F A 2 &

R 2% CPPI

cff’

* %~ ZJ1* Variance Gamma #-3] #e#t £
Rg AR R R TR B A 72 ¥ 4o b g CDO & X3 N pF At 2 el 4 o
FiBF e+ BEHEC T CPPI vt T § o i f Al * § Lenphiz i »
Cox iE4% » g & B! bEE(ump)feiE R e o T R MR A FIRAEF A Al B
FARR RREE S Y BT R E T AR R A § 7 & FIES TR
KGRI o F b B i T BRI L T E B E A CPPLRHEY E A b
SR A o

ARIREILCPPI Rk pF > 2 ZRYBIE LA AT E L S Achdiks
AR § B4 KT bR B Y T {oihad apl §5 & o B o]k
MHAERLEHE RS FRREFEOFREL L5 - BRI TR

A =V

ES T EEEEY SN SEE- TR R



ke TG E S A oR T b G EGER AT o p ST
A SR> F R X AhiERT o $ % CPPIECA Y i A e v

B o RAgrg ek o ¢ CPPI Heka $ L BiLehugr o

39



4

Cipollini, A., 2008, “Capital Protection: Modeling the CPPI Portfolio”, Working Paper,

Fixed Income and Relative Value Research, Deutsche Bank AG (London).

Cont, R. and Tankov, P., 2007, “Constant Proportion Portfolio Insurance in presence
of Jumps in Asset Prices”, Columbia University Center for Financial Engineering

Financial Engineering Report No. 2007-10.

Garcia, J., Goossens, S. and Schoutens, W., 2007, “Let’s Jump Together Pricing of

Credit Derivatives: From Index Swaptions to CPPIs”, SSRN Working Paper Series.

Jessen, C., 2010, “Constant Proportion Portfolio Insurance: Discrete-time Trading and
Gap Risk Coverage”, Working Paper, 23" Australasian Finance and Banking

Conference 2010 paper.

Jin, W. and Whetten, M., 2005, “Anatomy of Credit CPPI”, Working Paper, Nomura

Fixed Income Research.

Joossens, E. and Schoutens, W., 2008, “An Overview of Portfolio Insurances: CPPI

and CPDO”, JRC Scientific and Technical Reports.

Khuman, A. and Constantinou, N., 2009, “How Does CPPI Perform Against the
Simplest Guarantee Strategies”, Working Paper, Centre for Computational Finance

and Economic Agents (CCFEA).

40



Linden, A., Lecointe, C. H. and Segger, H., 2006, “Rating Credit CPPI and CPDO”,

Working Paper, Global Criteria Report, Derivative Fitch.

Ma, Q. P., 2008, “Sub-optimality of Threshold and Constant Proportion Portfolio

Insurance Strategies in Defined Contribution Pension Plans”,

DISCUSSION PAPER PI1-0819.

O’Kane, D. and Turnbull S., 2003, “Valuation of Credit Default Swaps”, QCR

Quarterly, vol. 2003-Q1/Q2.

Prigent, J. L. and Tahar, F., 2005, “CPPI with Cushion Insurance”, Working Paper,

THEMA University of Cergy-Pontoise.

Yueh, M. L., 2010, “An Empirical Analysis of CPPI Strategies for Credit Index

Tranches”, Journal of Fixed Income; Spring 2010; 19, 4; ProQuest pg. 22.

41



