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Barclays 85 a#

Barclays 8 558 E 2R3 B (Hard Currency Index) ~ &I &S
Hi(Local Currency Index) ki H#45 fE#(Inflation-Linked  Index); 247 14: 5%
TEHAEFRIMNE ~ BeSE ~ AR RAG RIS - R B i 5500 5 2 1A
REWEFHAT ~ IMF S HAME BRI E 258 - EATERIEE KR (%

%) - 2013 4 4 H Barclays EM BERIGEAIALETT ~ LIS - FEeg R & H
R -

FEFERE AN AR % 2 A 2L EM A EIE) - ATE R alpha 2
ARG > AR IIFE R Wias - (BRI R RS
Barclays POINT

#&H POINT Z:4 - AErT2 8L Benchmark fEEEE - HREE 2 1A -
Bi% ~ ARG A ERCE T o W JER BRI EHERE - &5
APl R s e
7 6 1 & 5 % (Mirror Futures  Index, MFI) k2 {7 4 30/ [ % f 15 % (Duration
Hedged Index, DHI)

W& =BT IR R - Fed RAEITRAREMERE(L R R TS - FIRRD

BEIEFALERR - HRENRATREREET » B b e & AR 217
£ AR JE i (duration risk) - ATEREEF RS Benchmark Index 2 7] o 2 f & i
(B8] 50 R 5 1% A PR 2 [ 7 W 4 P T BIRFIR = KB 2 (B 27 HE PR A

Benchmark Index #p 2 REE& SRS - 41F Barclays US Aggregate Benchmark Index

P\

LRy Barclays Aggregate 1-5 Year Benchmark Index 41 MR - FE4EIR AT 1%

BEEFFRE 1-5 Fik - HAREMIN % 2 7401 (Option adjusted
duration, OAD ) 5.49 FF4EFL % 2.74 - - W/ D@ HAR R - fEE%EtR
Benchmark Index Firfl& 2 o] #& 7 (&% > H 8,395 S/ & 4,278 7 - [E]HF »
TE18 oA (credit analysis) 5o 28175 181 (issuer selection) | - &z sy R A
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Comparison of US Aggregate vs. US Aggregate 1-5 Year Cash Bond Indices

US Aggregate US Aggregate 1-5y

OAD 5.49 2.74
OASD 5.37 2.81
Market Value ($bn) $16,585 $7,877
# Bonds 8,395 4278
Treasury 234 138
Government-Related 1,572 868
Corporate 4,629 1,772
Securitized 1,960 1,500
Market Value [%] 100 100
Treasury 36.5 50.5
Government-Related 10.5 13.6
Corporate 215 18.4
Securitized (MBS/ABS/CMBS) 315 17.5

Note: Data as of June 30, 2013. Source: Barclays Research

FoERIE NEREHIEE i i & &2 benchmark (F4EIIEHI[E
I JNRE PR R < [ E s i B R 7E ) By B Y - Barclays
Y 2013 4 9 F HEHUHTHUFE BUE L SRR EFE (M) S 48 I e fd 5
8(DHI) > R o] ARIEEC - EERE (R E M & I E S 4R B
RMEE W s FE IR BB (IR DU A &b - LUR
PapiliANCE I CeR R TEE 1 e

(—) ~ EEIHERRE(MFI)

1. MFI Aok fE—E (G5 Hl & &4 (Treasury futures contracts)g#s 2
5% - TR E Rt - BIHE AN EEGIRS IR EIEEH RS
OAD  ERIEH AN - AR —E W 5% US Aggregate MFI S 3] -

a4 T 5 fHEREIEA&4I(2yr note ~ 5yr note ~ 10 yr note ~ Long Bond



K. Ultra Bond) - (3R & 158 OAD SRR E T EMEE - (S SIHETE
B REAG OAD ZHEVE % - FHERLIEZITE OAD Il & & &4y
ZHEE > B0 B3R E AL (T-hil) BB dH A TRk -

US Aggregate MFI 4Bl R HAE B N 3% - HET SRR

1)

2

EILREETEE(US Aggregate Index){t OAD G535 - A
OAD ¥ N Z I G155 - EHEE —EIE &4 - 41 OAD 0~3
N HEE Y 2yr BIE &4 5 TUU3-OAD 3~5 08 | »

H¥EY syr G &4 R FYU3 - E{EE&4YER L Futures
OAD* (6 {[# key rate duration 2 4&#%1) » %1 TUU3 .~ Futures OAD*

£ 1.9789 > FVU3 7 Futures OAD* £ 4.3886 -

US Aggregate Mirror Futures Index Constituents, 30 June 2013

Index Cont.to Futures Futures MFI

Bucket 0AD MV% OAD Contract OAD* Weights

Total 54911 $16,585.274204  100.00% 5.4911

0ADO3y 19660  § 453362162 2733% (05D Tuu3 (QorsZ16%

OAD3-5y  3.9947 $ 4779106982  2882% 1.1511  FVU3 26.23%
OAD5-75y  6.0983 $3940,151,824  2376% 14488 TYU3 63322 2288%
OAD7.5-15y  9.9545 $ 2554446975  1540% 15332 USU3 117483 13.05%
OAD 15y+ 174902  § 778206,261 469% 08207  WNU3  17.1075 4.80%

US T-bill 5.89%

100.00%

Note: * In this example, the OAD of the futures contracts is defined as sum of each future’s six KRDs.
Source: Barclays Research

IRBAEAIE OAD 738 T » K& Index OAD LA Index mifEf#
BT EEE OAD 2 E gk (contribution to OAD) - L OAD
-3 oM AW - HHE NEE OAD X HR &

1.9660*27.33%=0.5374



(3) FEA[E OAD 73T » SWIEHEE 2 FA
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#p® OAD 2 HJE/ Futures OAD*

BALTUUS Esfol »

MFI 1uu3 weight=Cont. to OAD 3yr pucket/ FUtures OAD*yr futures
=0.5374/1.9789
=0.2716 (27.16%)

& AT - 5 {1 bucket Z MFI REEARINGA St 100% - AL
ik US T-Bill B (S EoE & 0)bnbisiie » Bl 5.89%

(100%-27.16%-26.23%-22.88%-13.05%-4.80%) -

MFI #E S & H SR (rebalance) —2X - & MEHIHEGLIE]
kg roll 2 F—F 2847

A FERATR > MFLZ MTD(month to date) s HIl R S 54T

MTD Wgzs ik US T-Bill MTD Uz fisrE S 4 -

Lo £ MTD Wi > B2 B Bl RN S SRS L 91
e S AR 1

Month-to-Date US Aggregate MFI Total Return, 31 July 2013

Futures Contract MFI Weights MTD Return (%)
Tuu3 27.16% 0.1447
Fvu3 26.23% 0.2673
TYU3 22.88% -0.0961
usu3 13.05% -1.3085
WNU3 4.80% -2.0762
us T-bill 5.89% 0.0027

MTD MFI Return 100.00% -0.1828 (or-18.3bp)

Source: Barclays Research
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2R MFI 2 RS TG BE— W 1] MFI 2 3 isi=t - 2R Ry TR
HEORENERNEIE TG 2 & GRS - F T
Z % - JRED > BEREIMEAN R TS B E R (R E R

BB (mapping) R EIMEEZIHE SN ER (B RIHEER) -
WINFFTR - EEEI(KRW) ~ i (SGD) ~ Z2gk(THB) ~ Bl
(MYR) & (HKD) L 22 H BIOPY) Ear B G 85 Rt
(NZD)His Z5 5085 (AUD) HiE57i#5 - bl Global Aggregate MFI
R IHE S ERESE7T(USD) ~ BOT(EUR) ~ HIEI(JPY) ~ R

(AUD) -~ JjI#(CAD) fz 54§5%(GBP) °

Currency Mapping of “Non-futures” Currencies to “Futures” Currencies for the Global
Aggregate MFI

“Futures” Currency Mapped Global Agg Eligible “Non-Futures” Currency
Usb € MXNCLP
EUR € CHF, DKK, SEK, NOK, CZK, PLN, ILS, ZAR, HUF
JPY € KRW,SCD, THB, MYR, HKD
AUD € NID
CAD
GBP

Source: Barclays Research

AR E Rt BREE 2 B - R IR E & R E IR A
BEW - RRESEMNE SN SR e R AT {E Rt
PEZHEE - AT RNRFTR ©



Currency Mapping Details from “Non-futures” Currencies to “Futures” Currencies,
Global Aggregate MFI, 30 June 2013

Full MV Weight of

MV% of Mapped Currencies “Futures” Currency
“Futures” Currency in Global Aggregate in Global Agg MFI
usb uspD 42.34% 42.70%
CLP 0.02%
MXN 0.34%
EUR EUR 25.83% 28.48%
NOK 0.16%
ZAR 0.25%
DEKK 0.36%
SEK 0.55%
CHF 0.82%
CZK 0.11%
ILS 0.13%
PLN 0.27%
JPY JPY 17.17% 18.83%
KRW 1.00%
SGD 0.17%
THB 0.27%
HEKD 0.02%
MYR 0.20%
AUD AUD 1.31% 1.46%
NZD 0.15%
GBP GBP 5.77% 577%
CAD CAD 2.76% 2.76%

Source: Barclays Research

(3) Global Aggregate MFI rh (A S G & Z IHERITIRATT R
EEHA 5 O H 2 BiEE4)  BoTlutE » kRt - HIE -
FEPE RNEER & —1E - ST I E BB RFE AT RN 2 B
HiE » HHAC S & K open interest #&({E - PRIFEAREEAA -

Eligible Contracts for each “Futures” Currency, as of June 2013

Assigned

Futures Open Duration
Currency POINT Futures Id Contract Market Description ADV Volume Interest Bucketing

usD

TUUT3:CET 2y Treasury Note 235,152 795,426 0-3y
FVU13:.CBT Sy Treasury Note 853,634 1,543,136 35y
TYU13:CBT 10y Treasury Note 1,645,633 2,147,488 5-7.5y
USU13:CBT 30y Treasury Bond 480,079 542,089 7.5-15y
WNU13:CBT Ultra-Long Treasury Bond 76,770 377,846 15y+
EUR
FGBSU13:UDE Euro-SCHATZ 581,968 872,054 0-3y
FGBMU13:UDE Euro-BOBL 743526 790,950 3-5y
FGBLU13:UDE Euro-BUND 979,228 871,861 5-7.5y
FGBXU13:UDE Euro-BUXL 23,563 75,324 7.5y+
a4
JGBIUTZTKS 10y JGB 49,456 86,899
GBP
RU13:LIF Long Gilt 180318 298,845
AUD
YTU13:5FE 3y T-Bond 266,779 497,426 0-3y
XTU13:SFE 10y T-Bond 163,504 436,194 3y+
CAD
CGBU13:MON 10y Canadian Gov't Bond 60,186 271,276

Source: CME, EUREX, TSE, NYSE EURONEXT (LIFFE), ASX, and TMX
9



(4) HErdiz o8~ SEZEEE ST Z OAD A[2E T -
EREIHEEN FEME TH BT BoT ~ g K HEZ FE
HAEX|[EE#% (short-term treasury bills) » fj[i#% & Canada Bankers 1m

acceptance rate » HUHI s 1 ([ HRRRI% -

Global Aggregate MFI Constituents, 28 June 2013

Cash Index Mirror Futures Index

USD Mapped OAD bucket % MV GAgg MV% OAD Eligible Futures Futures OAD Weight
OAD 0-3y 27.05 11.45% 1.98 2y 1.98 11.55%
OAD 3-5y 29.25 12.38% 4.00 Sy 439 11.38%
OAD 5-7.5y 2387 10.11% 6.11 10y 633 9.83%
OAD 7.5-15y 15.41 6.52% 9.94 30y 11.75 5.57%
OAD 15y+ 4.43 1.87% 17.48 Ultra 17.11 1.93%
42.34% USD T-bill 2.44%
EUR Mapped OAD bucket % MV GAgg MV% OAD Eligible Futures Futures OAD Weight
OAD 0-3y 29.55 7.63% 1.98 Euro Schaz 1.92 8.65%
OAD 3-5y 2283 5.90% 393 Euro Bobl 450 5.67%
OAD 5-7.5y 2267 5.86% 6.26 Euro Bund 843 4.79%
OAD7.5y+ 2494 6.44% 11.43 Euro Bux! 17.38 467%
25.83% DEM T-bill 4.69%
GBP OAD bucket % MV GAgg MV% OAD Eligible Futures Futures OAD Weight
QAD 100 577% 9.07 Long Gilt 9.37 5.59%
GBP T-bill 0.19%
JPY Mapped OAD bucket % MV GAgg MV% OAD Eligible Futures Futures OAD Weight
0AD 100 17.17% 172 JGB 10y 7.02 20.71%
JPY T-bill -1.88%
CAD OAD bucket % MV GAgg MV% 0AD Eligible Futures Futures OAD Weight
0AD 100 2.76% 7.24 Canadian 10y 8.01 2.50%
CBA 1m Rate 0.27%
AUD Mapped OAD bucket % MV GAgg MV% 0AD Eligible Futures Futures OAD Weight
OAD 0-3y 29.54 0.39% 1.95 Australia 3y 217 0.30%
OAD 3y+ 70.46 0.93% 5.69 Australia 10y 187 0.74%
1.31% AUD 1m Depo 0.41%
Total 100.00% 100.00%

Source: Barclays Research

(&)~ IR R E S (DHI)

1. DHI J— funded index » 45 &3 &F58(cash index) - fj[1_E short MFI
HIEHE%  NIE A] AR (55 2 4 A - Hues SRR S8 UL
w2 MFI ZIgs  DHI Z S8R RES R A 1% 7 (74 I (OAD) AT 5
F short MFI #3075 8058 = Rt -

2. DHIEEZER B ETEEUNE MFI - F1EE 5 (cash, or T-bill)Ef
fir » & DHI MTD 2 B3R & MTD Uizs > 825 MFI MTD U35 »

10



N EF: MTD ek - DIBR{FAaRAR] 52 2tk 2 5] Corporate DHI
TEEUAP] > HMTD Ui
=0.8335-(-0.4070)+0.0027

=1.2432 (124.3 bps)

US Corporate DHI Return Calculation

Mirror Futures Index for US Corporate Index (31 July 2013)

OAD Bucket Futures Contract Fu;;:: :: \v;(’)elig;\ts Futures T;;I; fieturns
Oy-3y TUU3 22.01% 0.1447
3y-5y FvU3 23.38% 0.2673
5y-7.5y TYU3 18.04% -0.0961
7.5y-15y usus3 28.77% -1.3085
15y+ WNU3 5.18% -2.0762
Cash (T-bill) 2.61% 0.0027
MFI MTD Total Return =2 -0.4070
Cash Index MTD Total Return = 0.8335

DHI MTD Total Return
=557 wEfm . DHI (Partially Hedged DHI)

(1) BB IEE NATESE AR A e e - w25 PR P T s
fgrz DHI > A0 —2K > BE AT E AR S E PR A B R A
Fl@ (interest rate exposure) - ]G B2 index HHAT Z A7
74 AR (spread duration) - $FFAFIZGESNET] - (EA]7= (spread)
EERBTHEREIERZIEEA » Wkt DHI BR5[77 -

(2) HRHAERREIZE - o LURFE < 748 AR H A (duration target)#
R 2 4F) > BRLUMEY Benchmark {2 A B 7 EERoR (40
50% itz - 75%ME) o W E NG EREER PRI &N
G EL Benchmark ] AT SUET 2 72 FEIEE -

(3) BLUS Corporate DHI-50% g ] - Huzsst &40 e
US Corporate Index MTD U %

- 50% (US Corporate Index MFI MTD U5%s)



(=)

+ 50% (MFI Funding MTD If{%3)
=0.8335-0.5*(-0.4070)+0.5*(0.0027)

=1.03835

DHI 582 e e

Fy$ERAT AR - AR OB EHIH 2 & Benchmark f5
% - {SEH Barclays DHI » 55 Fy5¢ ks - K HAAFEHIHERCE
Ry 00 A 5P 58 R 7 4B AT LB - R SR H 2 B a5
AIREAGRA B IR E b - [FIES - DHI WA 2 R
B G Z OB o FrEH G ST DUNEE SRS sector
allocation FAZEFEMIM] - fERCEH G ZFEBRET 0 HYTE
LT o RIRPE A BRI DUER] -

{ERR G EFEEU GRS MR T EREIG R M Bt
72 U R 8 2 SRERBLAU R B & - B B A7 (cash-future basis)
HIFREE -

¥~ PR H DHI Benchmark 2 £ & 4H & 46 A = A S L DHI
TEEEZF IR Z B HE A Ry Benchmark Uyzs 2 —#05r - HoA
IR R R RE RAFRHE (track)f5 B E A B 2 Wi &l - A
SELCH A\ BETE DHI BRI —E TG - HAAERBR 8
TR RIS - WNEEMAENS - $RA DHI n[&5
FRARHFE AR » PR H 2 AUAB R R R BRI HI A & B 7

AR EUB RSN B JEE -

Haij Barclays DI4R#IsETT ~ 2Bk ~ KOZECON 2 DHI > EEFE
HAfE 2 Benchmark ~ TIPS ~ MBS K & B 58 7R 0] 7 F
MFI/DHI 7532 -

12



B AEERHESHEAEEEE

FERA{E 2% ( Conditional Prepayment Rate, CPR)&{KIEEZREFAHF - T HIE
AEEAR e A VIS A ESRE b2 - B HEERDFELLZ( Single Mortality

Rate, SMM) » Fff§ HAF(LFT{SH 2 bE%E o DAATEREA
CPR=1-(1-SMM)*

SRR SRR SR ANE RSO T - o AR A (B 2R 2 5T 8 A A
5 57 A (regression) ~ 75 5 1 5 {5 f5 & (option pricing model) ~ Eb {51l 5 151 2

(proportional hazard model) ~ Tobit ~ Logit fAAI%E -
— -~ &KEEAA]
ERHE LB E&E AR Sl AR RDEEIT B > BRI Z A

HEEEHFH(FHA) & ER AR R PSA feRTE a5 -

(—) ~ FHA &E ARl
FOERANRREE FHA (R & L &R - DL 30 FEHEGTRIRANE
fEHeR > FRATERN SR HH R - 55 5~8 SR IR AR 2 Sl -

() ~ PSA fERiEIER]
=M1 Security Industry and Financial Market Association 7 Fij.5 Public
Security Association {{x{5 % 7 fE sE &k 2 KB ARIFTET & 2 Fe Rk
N e HEEEER BB e Ewete - 5—(EH 2 CPR

Ry 0.2% > Z &5 H LA 0.2% 2 RN EE55 30 {ii H CPR Z%] 6%

Re 1L > 2 1% CPR HIIERF(E 6% -

13



=~ FEEHAE
FERFREIEII T » S TSR R E AR SR AR > A & A A Rl
BHVEIH - (e RS ET R -

(—) ~ The Asay, Guillaume, and Mattu Model(1987) L Arctagent pLEZETT HERT
BB GEREUR TSR G E AR A2 (spread) A2
EHRRNFERE 2 THEAR -

IR

() ~ Follian and Tzang (1988) LA 551/ 5l F il i 1]248 B S [T 1A 2 A1) 72
(interest rate differential) > W5TFRIE B4 o TS R8N » FHIFE
£ 10 - 172 /03 60bps I A g gk R S A Rl &RV EE -

= EENERHEEL

(—) ~ Follian, Scott and Yang(1988)f5 I &K AN EL 5 & 2 $2H1E (BB

FEFE [ EHERE (L E) 2B

(Z) ~ Giliberto and Thibodeau(1989) DAfE - A\ & [BIEEERE 2 HEE: - tHITIRATS
BT Ry » EESEERBURHIER ~ YA ~ e S &SR & 2 BN A E
ZATH -
Vg~ Tobit 7Y
Chinloy (1991) (1995)L/ Tobit AT GNMA MBS 280177 » 45 58-E 0
HTGHIR ~ SLEHERe G B AUEETT R M F EERIL A R AEE Z

o Lhpl

Schwartz and Torous (1989)(1992) 1Ak (HHE L R FE AR (MLE) {42
HIBERISE > SERET RN E - EREERR, SRl SRR

14



ZEEMNGHERAFETR - EERENRER A S RARE - fEanEE

ZRIFREREE RGN - HAEIEOE Ry

R = PO e (2, )

HrpW BForHRERCR Z 08 Her BFrilEt 228

Vi) =[c—1(t—5s)] s=0
V,=[c—1(t—9)]3s=>0

v (="

¢ RFZRIR - t BRIAAERR - s Bkt iy > BUE =3 > AC R EFUIE
TR - AO R IEHEIRATE S T ERCHERIERA S -

N~ SRR (FHER B I RY)

(—)-

(=)~

Richard and Roll (1989) L/ #H 7€ o4 %5 (multiplicative function)ZE 172 The
Goldman Sachs Prepayment Model - HAERIERFEE TR~ (1) FHRIES)
# (Refinancing Incentive ) ~ (2) EE&F#H (Seasoning or Age) ~ (3) =&
P (Seasonality or Month) ~ (4) SRCHESERTHEELS] (Burnout) ZEIY

NZEZ 8 > HEREER R

CPR= (Refinance Incentive) X (Seasoning Factor) X (Month Factor) X

(Pool Burnout Factor)

OTS #R4% Richard and Roll (1989)2 GS A1/ L& 1E >~ Modified Goldman

Sachs Prepayment Model -

GS 1 OTS WA IR E WAL BB ~ FREH - TEIMERZRKEFT
EiernAE Z el R BHERnAE 2 EHNE - DU N Ry iR SR s

15



i)
HRE
Refinancing = a —b X ATN{c X [d — (C + S)/(RF,_3 + F]} (GS Z &€ )
Refinancing = a — b X ATN{c x [d — (C + S)/(RF._3 + SP]} (OTS &%
JE )
f£ GS aE » C [yEZEA » S [y Servicing Rate » RFs /7% 1% 3 {15 H HY
FREAR > F REEIMYERBIELNRA © 12 OTS sEH » RFws RyfsikEy
&1 3 E H i E BT - SP By 30 FEH FNMA F5 & A48 5 4
HIEEAMETENZRAE R 12 22 P S a~ b o~ d AAFEMEEHZ
HRESH -
IZE s
Seasoning = min(1, t/30) - (fE#E PSA %7€ )
t R et - AURAERT 30 i H - fFRANFEZREE H DL 3.33%3 11 > #1]
%5 30 {E H IR 4ERFAE 1 -

FHEIERE

Seasonality = 1 + 0.2 x SIN{Zx (im +t=3)/. _q

}(Gséﬁﬁ)

Seasonality = 1 + 0.2 x SIN{1.571 x |(m TE=3)/ 4

}( OTS #7E)

Hin KEERG (issue) A > o RfFflst 2 REESH -

W= RWER

Burnout = exp(—0.115 X R) (GS Z%7E)
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(=)

(i) -

(f1)

5)

A N
Burnout = ln( Ot/AO;«> (OTS 5%E )

16 GS 3ET » R B (MBS EESRIMREFIR) 2 F : 1£ Modified GS
it A BRSBTS RIS A% - A BTEREIRATH IS T 8
AR A S -

The Citigroup Prepayment Model(2004)

LERREE A Ry AE ek - DAVU{E XA AY (sub- model)#24H {E (modular
approach) J7 =ETTIAST » AT CARE FH R P SRR - s2 B4R AA BT
REHENREEFRTLE(FEEE) - HRlE - 2L (defaults) ~ 2R

\

A8 AT 22 K JE (total  speed)= 5 17 & # (housing  turnover)+ F5 il &
(refinancings)+ 32 5 (defaults)+ &) 43 £E A 22 7K &z payoffs (curtailments and

payoffs) -

Barclays Prepayment Model(2008)

FRofEnensy - B - (S8 - JETRNR G EREATEET R -

Deutsche Bank Prepayment Model (2012)

FHINER S 2B RANEETT B E RN Z G A #E (turnover) ~ i@ A&

;X (buyouts of delinquent loans) ~ & {7 HER TR (curtailments)SE  FHAV Ry
LEEERTSE (Total prepayment) = #EEE# (Turnover) + FELE (Refinancing) +
Wi hE s HA 5K (Buyouts of delinquent loans )+ EZf{EeEiiE7K (Curtailments)
Bloomberg Prepayment Model (BPM) ( 2013) A A4 E - BPM R =] 75
IR LU MBS 154

® FNMA (40 FHH ~ 30 4FHH ~ 20 4R ~ 15 A k2 10 4R5HH)
® FHLMC (40 £EHf ~ 30 FHA K 15 4F-8H)
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® GNMAI K Il (30 4HH ~ 20 FHA K7 15 4FHf)

® 15 f7 30 #£Hf RELO &5

® KIKO/KOKO (25 #HH ~ 35 HFHA K 45 F-HA)

® JEEUFREEIEEGA ARM

BPM i = s B A iER 2 N ZE 70 B VORI » il R e R iH & (5 = 1 EE
) (Housing Turnover SMM(t)) ~ i fl & (Refinancing_ SMM(t)) ~ &4
(Default_buyout SMM(t)) &z &0 7 Fe Al #E =X (Curtailmaent SMM(t)) » 4E8EEH]

R EER(SMM)Z LIU RN ZATE S 2 (5] SMM AR

Total_SMM(t)=HousingTurnover_SMM(t)+Refinancing_SMM(t)+Default_bu

yout_ SMM(t)+Curtailmaent SMM(t)
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SeRlE ERE

Gl ViR

S

RATAEZ EFERR

The Asay, Guillaume, and
Mattu Model(1987)

Arctangent pH#E{

R SRR AR Z A7 (spread)

The Chinloy Model(1991)
(1995)

Tobit specification

GNMA MBS
1986/1~1989/5

SEHIHRIR - SAFIRG G R A T
B BRI T B R -

Follian and Tzang (1988)

AR R E A
SR 5 ] 2 )
7= (interest rate

differential)

TR 10 4 FIEE /DM
BB LT\ PR B -

60bps » A it

The Schwartz and Torous

Model (1989)(1992)

Proportional Hazard
Model(PHM)
MLE

GNMA 30 yr single family pool
1978/1~1987/11

- A3 linear and cubic difference 75 ;%{hET
R E B

-LL binominal p&#{iEt seasonality
-Burnout 2% & :Ao/Ao*=actual dollar
amount of the pool outstanding/dollar

amount of pool outstanding w/o prepayment

é PERZR ~ EFREE A, SE &I SRl
HRREZ A -

The Schwartz and Torous Model (1989):Baseline

hazard function /% log-logistic

The Schwartz and Torous Model

(1992) :Baseline hazard function £y PSA &K@ x
Al
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The Goldman Sachs
Model (developed by Richard

UEERSEE

(multiplicative

-PRFH Arctangent b8 2 5 A\ (SR RLE
Bl

B Eh & Ehi% (refinancing incentive) - &4
e ~ MR ZR (month factor) K S0 E£2 AT

and Roll 1989) function) -PA Sine pREEET=EEIMHERZE JE1E > Bl (burnout effect)

-Burnout 3 1 :mortgage burn out

rate/refinance rate
The Modified Goldman Sachs | fHFERKE] -BAJFH GS model “RN[E] 7 BEAFRHEL Y 5% | [ I
Model
(F5 Richard and Roll Frr2%fzE,
OTS #E—FIILMEIE)
The Citigroup Prepayment FEAN PR EL LLPO{E =z i5A (sub model)f&4H E(modular | &= HE (5 = HiE)
Model(2004) approach) EGETTHISE - WA EFTIRFR A | FEREE

= E/eithis i (defaults)

H TR AR R, payoffs

Barclays Prepayment Model RN EL [EEE -~ (EpriEE - JEEERE
Deutsche Bank Prepayment S NINISAE: s Agency MBS fEi#E (turnover) ~ Ui HA &7k (buyouts of
Model (2012) Fannie Mae 30-year fixed rate delinquent loans) ~ Zi{7EEHT#E 7L (curtailments)
Bloomberg Prepayment Model | AH7ILR &L L 30 F=HA BPM 2 RTA (B4 K 5] BEHE(FREER) - HElE - 2L RET

(2013)

FEATIEK
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i~ AEERFEHERTRET B

SO EHRATE BT By 2R B VUTH N 25 Rl & (refinance) ~ 52 fE
(turnover) ~ #&%5(default) 5 2 43{& 38 (curtailment) o DL 43 B 48U AR 2

(—) > FEREH

FERIE ~ BRI B A B HE (3 23 2 R B 5 i S RO 3] 2 )
2B ERMET) - SWE2REANT  HilEZBiahy
M o BLREER SR 3 DL 7S-curve SRER BH B R (53K A BT Rl & Eh sl
5 7 KRS - $5 Deutsche Bank BF7% » & 37 5 B N ik H 4Ry
(AN - ERCE ARG B RS - R IEATA RS R g il
SRR - B B EEATA (BN 200bps By 1l BB R RS « FH %
(Y TEEERAEEI(E 50bps Al - BIEATAEEZEEAK > Hit
TEAFEZ HREEIE T - F2RE E 2 RERIEETRIER -

HElE S-Curve

oy

25— //——'—

25—
0
35

———//‘{f

-

CPR

-300  -2%0 -0 -150 -100 -30 o =0 100 150 200 250 300

Refinancing dncentive (bp)

&R E: Deutsche Bank
(7)) ~ S50 (loan size)

Pr &R 2 BRI Ry NP5 S arEE /NG 200,000 355T) > (NFE
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(=)~

() ~

()

RLETR - ATETE ZAEAEEEYN - HEERnAEEEE Rk -

(&R (FICO)

£ 2008-09 <ERlfEik 1% > o Bt ERURK EREE B E I Bt
TR IR Ra8 2 Fannie & Freddie (/[T 5)&IFZ B E
IRAE FICO 7380k 760 MHE R EREFRATZ 720 > HRBUFIREZ
FHA R{EZFFEE » 3RAE 700 fHEFILATZ 640 - FFEERET
FICO /Nt 750 HAZAIA (E R LR H 7y Bl s 2 s BEFH Ry 4k

18

e

B # (loan to value)

LTV {EIEBUR pRraE 2 F5 ER (B G R INR - BN
[ LTV &t 80% - FFEFE (AL ASEIHE L Orbz (private mortgage
insurance, PMI) - A RERUSE-ISE - S22 - HEZN LTV 81K -
ARV A SR B TR E - RILRRATETCRES - &4
BEETE NEECE LTV 5y 100%50F 5 » — a7 A 2 -

5 177 Al 46 B 57 49 ] 2 8L 17 853 1 2 = ] 2 (Spread at origination

(SATO))

BEIANZR M B EFRUEE > BEEE AR R 5 B (AR
HE > BRCEERZFFERER - fld - SiCER g EE& FICO
FegeiEs LTV Z RN BRI = Z AR - 4f)s FICO 73855 800 -
LTV k& 70% &R B 4% > ¥5Y FICO 4388 720 - LTV £ 80%
Z P ERE Ry 4.5% - [EEESNZ 50bps > B[IfE f spread at

origination(SATO) - #7= SATO » H.FFIE > Bk o
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5)

(-

VAVA

o -

Bt

P8 TR RE B N > [N R A BhEME s FEREHE LTV JH 2
80%LL | > BN ARZBUFIRaE Z BN - 2 EI F5 ZREEE PMI T
HRlE 2R - (£ E BT - HRlEBIIRIAETH (cash-out
refinance) MRS AN > EGm ARSI S EE -

EFEUTER B S ER &2 (Home Affordable Refinance Program,
HARP) Z i1

HARP FZ{&BhtaiF s FEE - Al EE NER A IS RE
HEEF - B HERE D ASEEH R Z FE - Hh EE—TEh
fiEl B A BEEFAREEE PMI > FREE 28 S0 NMEARC
[FIREIGET A TR 5 17 2009 48 6 3 1 HATH S fERA > HEER M AE

AT 6 il H N A @R - Higdtr 7-12 [ HERA 1 2UE 30 KN
AHIEAE > PNERER > Bk LTV B[R REH] - FEiE - (SEZK
Feprag ek (reps and warrants)/REUH © HARP A4:5404% - T &t

Bl zmE LTV (B NETHRE - ZEEnEER -
B (588 A B ot A1l44 2% F (costs of origination) p4régs

W 55 Ry IERER R\ > 45 2012 = 4 F 1 HIEINpraEEE A 10bps© 2012
12 5 1 HFEEHE A0 10bps - 55 FHFA JREFE S E O Mg 0 fraE
EH - NIt - JEBUNIREEZ B RS - R & e Oreg 2 H
HEhD - FHA Ji% 2010 G2 > JRECEIIIRIRE > ARSI - 5

RIEATERCR
= 35 (burnout effect)

HESRGAESE CEEERR T ZF R KL FREE EXERME

23



il

&R Z I Z AN EMA R A [ o 85 DU V3 & R

(Weighted average loan age ; WALA) ki o &REAERFIET
Bk 50bps B - FFEIAECZMFEE - HEMEFH URERE - 850
R (10 ) HEZFE E R0 - REE B S B R
B BN - EEHRIE BTG ZE 1000ps K - AR ERE
Rl K2R IR — %4 - Burnout B NFE SR ERER oA il 2 (5
-

2 /5

TR B RER AN G BEATELE ZIRANFEEIT R - (ILVERTZ
SHAREREL MBS ZfE PR m AR (WAC)E Rl B 2 N2 -
X NG 7 vl L IPSES N

(—)

FK B &% (base turnover rate)

AR AERERA T DREEHERIEFREFE - BAE
WRNETEFHFEAMFREHEZE(E - R el 2 Tk
DULAR Bl R E SRR 1% 2 R - il E AMTENERKEFS
J& o AEERCERINGE R - FrHIER I MR PR AE AT TR - NIt > &
FrEFE T > ERRAESEE - BihEt > FEMEREE 1 A0
JE R » 158 0.85 > £ 8 AHVRHEAIEE AT 1.20 ¢ “PHEERR Ly
10 CPR > 1£ 1 H k& 6 HEM&E7=ERy 3.5CPR » fEEIEAR EFH T

P - PR K REH BB -

~ e (seasoning)

FFEERER
HA—5

AR B IERTAEETT R 2 ZHINZE - Bloomberg ]

TE
TR i (monotonically increasing function) /< B &85

114
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(=)~

R - i i B AR L B BT By PSAFERREEAE Z W -
PEE IR > BREFAELEFE RIIR - 524730
EHHZ1% > HEFEZHRATENTRE -

Bloomberg 2 5 £F A4 G S5 6 21 5 Y BEAR 2 IHE ST B
I (weighted average maturity) - £ %, 2 £ 1] (coupon spread) -
FIBRE I 2§ (B 335 (R T B SR AL B - BB A RIS
PR B BRI - (B R0 B BRI, 5 SR B o -
TR E 2 R ErEE4E (discount pool)iieis [l 3 B RFA I B
LIRS TR IRATIECR » iR TEMR SRR T o %
[ R SRR R -

Fr et R

1.2

1 * =

//

0.2

1} 6 12 18 24 30 36 42 48 54 60
Age

e Premium === Discount

&kl 5 Bloomberg

FE I (Home Price Appreciation)

Y

[FEEE R BEER Y 5—EHENE - EFE LR - Alii#Ezx
BiE > EEERAEERERN - EFEE TR > #aEE T B
EFFA AR &K - Deutsche Bank F1JH] FHFA S {ETEE (ST E AT
RERSR I 2 s R 2 BRI (loan-to value, LTV) -
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()

A $E 5 (the lock-in effect)

PSRRI 2 SRR & AR E Btk - BE  FRAHFE
FISMET EE AT o SRR » (EFIRERE TR - PASHSURAE
AR EREZEINZ - Deutsche Bank 44 A f5 = A RE 77 S A
Z) 5 ERFAH 2 IIRE V- P 2 (WAC) Bl & il Sk | 2R 2 72 52 1F ™%
B - B MR B AN PRSI - BEMA
N &I & REAZR A R o= 72 - Bloomberg AIILAfIAES
SEIIIFIR BT 2 B FCH% (lagged mortgage rate)]. Z=FCiE R

=~ EY

(—)~

Wi AE A 55K (Buyouts)

£ 2009 FDURT - REEHHERCRK - WUE RIS ZO IR R e ATE
B2 FHENZ - 2010 F L4 - f R UOE TR SR R AT A (&
T2 80 CPR » £ 71% - R/ EHHIARS 120 K1& - W FHR
TTUHE - FEAT I A SR AR R A B B LB A & - (B
e M2 2 B EE vintages » HERIZR AI{EXEERATEE Z 15% -
Ginnie Mae i A~ & 2 H B R B HA (servicer) DL & (Flow) 5 =t U
REA &K T2 PA— B EE 2 T RATBGRIE] & 2 /K 4E (level ) Akt
—fIE > AERC (loan count) 2 5% o ZHEFTEIIELURET
AaTHEZ Ginnie Mae 5 ERFH T 90 KA &K
Deutsche Bank DLATH Z Ginnie Mae ZrHH SRR SRS BIEGK
IR RN SR - IR BT = - AL EEERIFPE 4 FICO
ERIZ LTV o BiAiEd-score” ” F5 ERE4H - AT TR = >
FERTAETE -
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g s

H TR

(—) ~ BitrfERIER AT R ERA B &R B HTHE Z A e AR Z 8

57 o BERERT AL RE BT DA — KM ~ BFHEE (occasional basis) 35 A1
Mo

(5) ~ EBOT R ATERGHE & A h g IR (amortization) 2 K - [N 3R Ff

AN EE R E RA AR R ) (EE R E 5 A -
Deutsche Bank i & 1/3 Sk EEIR 2 G A BT FE TR

BRI -

PEEEELOREZT R0  Fed BIRFEENARE L ERRBOR » FI2REE > 8
AIEHACAYTHEIZ FEH T - DR Barclays $72 22K ~ B 5408 R &
B B E W a1 RS/ NI 2 5 B RIS LA - T X s =
ERIFHIAFIRIERE LR - ZEEARINR K& I E - B Al S50
BTG R (P - AR - BN REPE)ERRTS - B8 B
hHEERS NI E SRR - EARRAMT L AEHE A2 5 - i B3 B
BU=BhE K R 2 B R SR S EE R 5 - AN EE R
RN SNTL E R T ey i

TR EFEHARAE m VSR T - Barclays i+ 2013 4 9 HfEH g & 15
(M) S 7 R b F e S (DH ) R TE ] AR RS e 2 fe e i - DU(ER]
T AR FE L i S &4 A . Benchmark RN EIRE > JRAE
CRA BEA 2 [E i P S e > R Sy BRI H Y - DHI BT 74
HARTER 5T 2 BB B 53 M - BH 4343 A A 58 4 R A P
b - IS BRI SERE  DHI > 400t —2K > BE AT A& A A L E R
A B FIZRF b (interest rate exposure) » AR EIEEF 2 index FHHT.Z
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FZ= (74850 (spread duration) - ¥ FIERGESNETT - (HAZ (spread) B4
RPHERERZEEAN - Bkt 2 DHI HE5(J7 - {2 DHI ZUzZs &
AlEH G BEHEIRBMRNE 2Bt = - BEEEE - W ¥
It Barclays (S5 B0 EAETE - #25015%E & Barclays POINT Zft”
{5 e B B ER R aeat RAEERCE S A B0 2 I - RARIEETT
Benchmark Index fff5ghE » A {E B£e % -
= YRR REBFUERE BRSNS - RS A
BHERTAERNZIE IR - BICRACE IR RS B R 2 B3
e R AL T Ry B B 2 SCRRIBIE AR i B A (8 F RN &R R
TRINZRRER > R PR AT UG Z B 2 BHeR A (B 2 RN E - b
EIRATA EERE - R 2R E RSt ER R - IR
ANFEEAEL » T ILUE R - B2 R A S HE ZZANFE

TRAT o ANE—2K » fEIE MBS I - R DUEE SR L 2 R A (B A
HNIRETEL 5 170 2 fF A B ERER -
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