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< Abstract>

A Study of the KHFC MBS Valuation

Based on Prepayment Analysis: OAS Approach

We examine the primary market of the mortgage-backed
securities issued by the Korea Housing Finance Corporation
(KHFC). Since its inception in 2004 as a government sponsored
housing finance enterprise (GSE), KHFC has been issuing
multi-class mortgage-backed securities with maturities ranging
from 1 to 20 years about 6 times a year. All classes backed by
the homogeneous pool of mortgages are standard bonds with
bullet principal payments and differ primarily in maturities.
However, all classes with the exception of the bullet maturity
tranche are callable subjecting the bond investors to a measure of
prepayment risk. That is, the issuer has the option to call the
bond after the call protection period, passing the prepayment risk
to the bond investors. The coupons, which are paid quarterly, are
paid sequentially from the lowest maturity class down to the

longest maturity class each payment period.

The KHFC MBS had an average legal maturity of 8.5 years,
which has declined to 5.9 years in 2007. Bonds with maturities
5 years or longer account for well over half of the bonds
issued showing that the KHFC has become an established
supplier of intermediate-term and long-term fixed income

securities to institutional investors in the Korean bond market.
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We find that the spread on the KHFC MBS is within 27 basis
points relative to the government bonds, suggesting that the issue

market is very efficient.

Pricing the KHFC MBS, a highly complex product, by valuing
the embedded options is clearly very difficult. ~We price the
mortgage-backed securities issued by the Korea Housing Finance
Corporation using the OAS (option-adjusted spread) method. In
order to price the bonds using the OAS method, we first develop
a series of prepayment models. We first build the prepayment
model similar to the PSA model for the US mortgages. We find
that the conditional prepayment rate (CPR) of the Korean
mortgages start at about 6%, rise 1.1% a month to about 17%
before leveling off after about 10 months. We conclude that the
Korean mortgages season fast and rise to a high conditional
prepayment rate before leveling off. Using pool level data, we
find that the CPR is positively related to the spread between the
MBS coupon interest rate and the current market mortgage rate, a
few seasonal dummies, loan-to-value (LTV) ratio, and inversely

related to the excessive LTV dummy.

The OAS method is modular in design in which appropriate
interest term structure models as well as appropriate prepayment
models can be implemented independent of one another. Once an
interest term structure model and a prepayment model have been
chosen, Monte Carlo simulation generates cashflows to
bondholders. The cashflows to various classes are discounted

using the discount rate, which is typically estimated as the sum of
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the risk-free rate and the OAS. We have conducted the sensitivity
analysis of tranche prices in regard to simulation counts, OAS,
interest rate volatility, riks-free rate and the coefficient of the
interest spread and find that the direction of sensitivities are as
expected. We find that actual lives as well as durations as
determined through simulations are much shorter than the
expected lives based on legal maturities. We interpret this as
arising mainly from the fact that the house prices in Seoul went
up steeply during the study period causing a surge of mobility
related refinancing. The KHFC MBS is rarely traded in Korea.
Therefore, the applicability of the OAS method is currently
limited in Korea since the OAS method requires the OAS

observed in the market as an input.

Our research makes a contribution to the further development of
the MBS market in Korea by analyzing and pricing the KHFC
MBS, thus adding to the knowledge base of the MBS product.
We propose that the market participants in the Korean MBS
market produce the daily quotes of the market consensus
PSA/CPR/OAS for the KHFC MBS making it easier for the
global fixed income securities communities to trade the KHFC

MBS in years to come.
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CF(t)= PMT(t)+ PRE(t)= P(t)+ I(t)+ PRE(t)

BAL(t)=BAL(t—1)— (P(t)+ PRE(t))
Hzo E7A UEFS BAL0)S.E A

PRE(t)
719} 2717
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A 2 gL nAh AL A9 ARsEs dFSEelE o
FAHIzo W@ $FE7F EFH ) glor] of FEe MBS FAA A
AGE A gormz MBSS 71AZAANNE A= ool sty = JFA
3 =

MBS(t) = E,Y. SDF, . ,CF(t+ ) (3-10)
j=1

A B= A t7-A 85 7hs AE 3 (information set)ol] 7
T ZIAE Yulete AibKoperator) W, SDF,, ;= A1A
(t+5)ol HE&=H+= 54 Q18 A (stochastic discount factor), 1&]iL

F(t+]>t }\]@ (t+]) ]}\'] MBS ZH-?JO TE1 l?_;xgg]_ @_%EEO]E}'

_4

02 oz MBSOlA TAste RE dAF3ES FAAL 273}

o
= 298 F9 E (required rate of return)= 213l & A7IXE MBSY
3}



(3-11)

t+j)
1 (1+k,/12)

F

Q

MBS(t)

14
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9
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=

tol F=2A7F 71
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AT 7p s Qi MBS A =3
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7b BAA 27138 23

RIIAE 271489 7S AA 27l 4 71l 2H A
AR 7ML o] 3 2= HE A EES Hole Zlo] JdubAl d4
o2 g#HA At v=e] A5H A (Federal Housing Administration:

FHA)2 Z7|A& His A FAgold drd AEE HEoE
EI7IA&e 271 WiE SAAE Fdste] 2iEstal Stk

o
of
S
r 1

ke E71A B Fule 2R E4 2718 tE JAaE A
<=

AXNE B 4+ Yt dE Z27)de 2714380 A Z71se 6%
olZ¥ HY 7|7 ¢ ASEHW thy] Ao T Frbske @Al
AT o] dAAS 7tste] dEE9 Al Public Securities

Association(PSA)Oﬂ Ae s A (B-12¢ 22 718 =3 (benchmark

(3-12)

A HolA 1= tHE olF BIATE NEE FAIZ Aoltt

o
offl

¢t CPRE 02%2 7F43lgen 1
g wW7kA wiE 02%p A S7Hst 6%
7

o =ea
o2 ARHAY. e =g

al
)
= W3

oft &

15) FHA= 1934d 9% F9 -(Department of Housing and Urban
Development: HUD)<] 4tslol] A X5 ) U:] FHAoﬂ 9] 3} U]ﬂ ikl
HE71de] Aeshe B7)1AE e =
= "@3ete AF 7ot
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Asay, Guillaume, and Mattu(1987), Brazil(1988), Carron and Hogan(1988),
Davidson, Herskovits and Van Drunen(1988), Schwartz and Torous(1989),

ol

i

o] At

=
o

Chinloy(1991), Schorin(1992)
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A= 7HA

kS

& 1973URH

2 Schorin(1992)
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198971 A] ¥ ¥ GNMA 30 YH7] MBS E7|A 22 1d 992
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CPR;, = a+ (BPSP; ,+vAGE; ,+0D, +¢;, (3-13)

AolM PSP, = BA Z7NAE olAEF Ao AR olAbE 1t
Zpol 5 Al ojAb&ol Wi HlEZ yEhd Wgoln xpghel] i #9lS

S Mot AGE,, = & i9 RN Aol b, = 4 ¢

_—
AR

7)
(month)S YEH= 11719 ©u|H S (dummy variables)Z ©]F0%1
Eo|t}. Schorin(1992)2> 2ol AAE W4 oo atgAat, Azt 27
EIAE A, FREE oA WE, €13 AFddAd s A, ¥
2 71EFY wimi i, A9E T AANTES FUIst 35S
U 23] AW 255 & F T HEss WAl Xt

Richard and Roll(1989)> Z7]}gH&9] ¥E s HA9Wsle 583 8
J N
e} o

Qo Ao g 9, 4%, ALY, TN 27 5 ol S

CPR, = RI, X SM, X MM, <X BM, (3-14)

AellM Ri= AA toll 2] 2 -9l (refinancing incentive), SM, =
J& % S (seasoning multiplier), MM,= AEA 5 (seasonality
multiplier), 18|31l BM,= 24X (burnout multiplier)o|th. ©o]/¢o] z+

PR P4E TANSRY AFHoR 2/)4RYSL 29
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Richard and Roll(1989)%] =3 ©]

L £A%H Goldman Sachs =&

(modified Goldman Sachs model)® OTS(Office of Thrift Supervision)

Egoltt. o]

[S]

oA Sle %

obs

Bk
=l

L i

o))

Hl

1
T

2 B dA

stk uebA

al

[¢]

KHFC MBS %7]%43F =

%

3) A =R E

P

ot A

Hao el

%y

(limited dependant variable) 7]¥¢] AM&-% AL 271743k o]27]714

it

|9

(duration analysis) 7] ] ©]

=
oA Ao R B

9E oA 2%

=
=

Ho] EATE ]

o] 39|
FA 7k KHFC MBS9| 7]

S

A ate]

=

A MBSel H Atk 2 4 e

arL
[¢)

I

S7] Wil el
of Federal Housing Enterprise

[e)
T

o] =i

3
(Office

g

ps

B

Oversight: OFHEO)°] A}

(multinomial logit model)

[S]

L



(¢}
(simple logit model)S AF&-3}71= gheh. HEgE X|&E7|HEA 7S ALE
g u 43 AAH g5 ¥ Zd(Competing Risk Model) th4l
Hl g $13 =3 (Cox Proportional Hazard Model)& ©]-&3Ht.

OFHEO= FH &8¢ dg3tE Adsty] st BF FE8d A
d9 3AL, = GNMA, FNMA 18|31 FHLMC9] A4+ A-A

3 o5 AYe LHIAE BHIEY] 93 4F FAE st F
85l 7)@o|tlh. OFHEO 23& 23 R3goa /Nl HIRE £F9
28 E o] &3ttt OFHEOY A o|AE BEIAE F7|4

ARNeR BRVAEe At &, dE VR4 FAIE LTV, BEFE
Pz

r
b
2
X

o}
ojA-&¢] AHF Aol F+E FA9 VeV 5 LHIA
Schwartz and Torous(1989)+= E7|X& &9 Z7|3&o|y 7iE
ZIAES Z714E W AMEATS E4 tdeE st Aol oY

N

LA

Z7173%kl o|2717HA AHE AIFE e ALV IS A

Stk WA 7= e olF 71 Aol o|=77HA

He 9ulshe A&5EE S (continuous random variable) o] ¢+ ]9

AE et ek 28al o' = (v, 2, ... 7,) S n-HEHE 271738
g A= HFEE UHEY 0 =(6,,6, ... 60,)<% -HEHE &

A= o] d B4 (parameter) o] WMEE S| gtial 7p kAt

ZA7A Z713%o] WA Fokthe HMA|stel] AR -

_i,_

t
B Al (t+ ) 71t st 271780 2 =48 &E 1(ta.0)
= <t

r o
_%'L_l/
i,
>

. Prt=T<t+nt T>t) flt;z,0)
t;z,0)= lim = 3-15
m(t;2,0) fonet At S(t;x, ) (-15)




44 2R e 27148 2o AT MBS A AR B AT
Aol A
flte0) = lim DU T<TEA) o1my g0 ) =Pr(7= 1) (3-16)

VAN 7

At—0"

22X 747y 79 FEUE S (probability density function)®} A EF
J~(survivor function)E 7}2]71t}.

Schwartz and Torous(1989)= Cox(1972)2] & wel =743

m(t;z,0) 5 o9} 2o] vl&$ 8 (proportional hazard) FE|Z 7143} T

m(tiz,0) =m, (t; a, Qexp('x) (3-17)

AAA 7yt . )= 7182 F g4 (baseline hazard function)©|™, H]
g YEdr FHE FoAR 273ETTY 7MY T B AHd
o] Wal7} agedl #AIRIO] EE ageo] EVIX[E st T3 H|
2 271 FE5d TS Ve Aotk AREHS HWE 2o =
e e YA HFE &S] gk {03 HE, A5 54,
HdEFHY] 54 5 & F U

Torous(1989)= 1978'd%-H 1987'd7+#] ti=4¥ 30\d Rt
7] GNMA E7IAE F& o= 245 AN 23 o4& ztelrt
S7keke AE BoAFUTh

98]
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N
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IV. 27148 d=258d g 4259 A7

ol

1. PSA 289 £4 23

E FHo| A= KoMoCo MBS¢t KHFC MBSO thal PSA 23S 24
st gk MBSO 7148 73S 4%tk KoMoCo MBS KHFC
MBS= 1 thdApiba Alepd SAo] Aolatr] wiel ol Fdte]
PSA E3o| AL3)7|2 s}

lr

2 20000 ~2003 ] 2l E KoMoCo MBSe] wHa o] ZXE] 2007

129 271x12] ¥y CPR16) AE5E PSA Edo| #83hH, MBS 3

715E 20%THY] Eo Z7)A3HES Holal ¢ttt o] KoMoCo MBS
A

16) KHFC7} Al gste €9 W7 d48e2 (717 A8ad/71ed49e
Z2A)*100]9l o AFEE =, ol GRbE
A8k A= Fovk SMMO] tE&A 2 A8

Foe 98 WARRES 4 (N BUT PO A0as Ae
STk BN ASHE CPRE 25 5A3 A0 (e
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<13 IV-1> KoMoCo MBSe| =7|AtstE

35%

30%

25%

20%

15%

10%

5%

0%

1 8 15 22 29 36 43 50 57 64 71 78 85
(age)
F 1 2001d~2003d7b A HPE KoMoCo MBSO Z71%43H&S aged
sl Bag FAd
A& KHFC

S0 2 20041~2007A0] I E KHFC MBS #ad o] F3H
20079 10€ 27149 27173885 PSA WA o2 RFSEIH 4 4-1)E

EAY % ok

11 .
il <
6% + 10t’ if ¢t<10

CPRz{
17% if t>10

(4-1)

5 ageZh 10709 olste] B4 2714 #EL 6%AM A#ste] dgo]
11%p A Z71sta, 10700 A= d 17%E g9 2E5S Yehy
3 gt} o]e} e 3o FZU|ASHS S m|Ee] PSA Ry AA
el ‘X% PSA'E F3he Ze tha Fezt ik shvkshE, KHEC/E &

ug

|
A=}
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g3k MBS A% tE 3 B FHE XZ7EEE] 6%HE A UE
Ui 7] wEolth &, vlx PSA R¥y 2y FHo] =3 uet
Al g 271 EES W= PSA EE I HwskAE, V& T)e

o] A% 1184 v 029 550%° af|Fstar, x7]43 ¥
=9 A 17% =2 v 6%2] <F 300%° s3It B 5 Utk

r
i)
H

ru:to
Lo

gre] Ag tiE ASEH 2P3Eso] =4 JEhde @4 F
A 7HE s o 2 QIg AkgHrRlo]l EAls] Wl o= sME
Atk 53] 2005 29~2006'd 7Ll L3 ¥ MBS2005-1~MBS2006-3¢] 7
-l A

S
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<38 IV-2> KHFC MBSe| =7|&ee

25%

20% r

15% r

10% r

5%

0%

1 3 5 7 9 11 13 156 17 19 21 23 25 27 29 31 33 35 37 39 41 43

(age)
F 12004 3~200737kA] 23 E KHFC MBS Z7]438&S ageol thsl
B3 A

A+5: KHFC
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<% IV-3> KHFC MBS9| ZdlldrH x7J|&tstE

30%

25%

20%

15%

10%

5%

0% Lol Lol
1 83 65 7 9 11 13 15 17 19 21 23 256 27 29 31 33 35 37 39 41 43

— 2004 — - -2005 2006 ——2007 (age)

F : KHFC MBSE 7z} W= & ageol thal]l F3d 3¢
A5 KHFC

KHFC MBS9] 714883 ddrz Aund, dxda 234
‘ﬂr% HHS Holn e AL & F AUtk 7P agert 1 2004d9] 7
T UNLEA 27174880 4%tollA AlZste, 1271Lell= 20% 744 S7}
3= Aoz Yehta k. BBk 712 A 7]91 2005193 200613
IHLR Z7143E0] 8~9%=E & HH5S Holxw o, 107l

2z} 19%, 17%7HA 453skar ok vpAlgte 2 20073 w3 s MBSe]
A5, URER 2714880 2 ¢ LA e BEAL Jhzo] B
FAE B A7 dAIFS & F Avh =S 18E7A B5st
28 FA Aoz yehal glo] Akge] AlAIGe] v FE3t #ie
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2. Schorin 28 9] B4 Ay

KHFC MBSS =¥ A¥ Z 7} thEAQ] Schorin R¥8S& &
A [e)

sl B4, B 4 @42)

CPR=«a+ BPSP+~yWALA+dd_m+e 4-2)

rc_rt

PSP=

Te

Z}oH
WALA = 2 £i°] gl

AAFS R Y

d_m:
_ 1, ifmonth=11o0r12
-y 1 = {0, otherwise -

d nues — {1, ifmonth=4 or 5 or 11 or 12
-y 0, otherwise

Schorin 23] AMHIFZ = A8H0S YE= AlSF o|a&7 &
A oAl ztolel sp EE 1 H|&<l PSPE A}%‘J\:}. T3 B7)%
29 As3sE Uede 27AE
loan age: WALA), AAEES YE
AHESITE S OR¥S dom o EE Z71ESE] 7MY =2 119012
2 guiE domy, o, BE 495911912 =
st EA gkt
17) 4€-593 11€ 12892 747} 19-2¢ 3% 89-999 2~374€ $= o] A]7]
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20043 2005130 W E MBSS W AR E 20073 SLE7tA ] €
WH2LE 48771 AFE-3}Y], Schorin B8-S F43%0. Zyo ALEH WS

o] N&EAZFL <X V-1>7 2t

<E IV-1> Schorin 28 W9 J|=EAZF

M | B2 Bt | BFAA | AP | Hd#
sSp 487 0.542 0.456 -0.480 1.570
PSP 487 0.084 0.070 -0.080 0.230

WALA 487 17.670 9.450 1.329 39.947
CPR 487 15.897 5.875 2.139 35.353

reor 2i2) o)

EEEDRT

=+ SP=r,—r, , PSP= e age, CPR=1—(1—8. 12

, WALA:Z

c

<38 IV-5> CPRe|l g¥g Xz

20 (%)
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o N A O



%] AAgo] ATFE, WALATL BEFF X
7N4ggo] 2 Ao E vehdrh X3 119 EE 1290] ThE Yo H]
3 Z71A48-g0] =4 Uit B¥2+ psp Al sPE ARSI S

Qe FEE EE A FUSA Uerta Qok F, A olAsnn
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2355 Bl AFFEX 9rE AHEY, & ZE W5 A
& uj, psp7} 3EY F7H8HH CPRE 0243%p Z7V8kal, WALAZY 1
NE S71HH CPRE 0405%p S71shH, 4€-5€-11€9-12¢90] & &
o Bls} CPRO] 0971%p il gn_change7} AEo] vl I A5
s CoPRo| 2311p% Z7lste A= Yehta ok 236 B¢
= U8 ZE WEr 9AHE o, sprt S FUkskan, wALAvY 1
4 F71etH, 49-5¢ 119 - 129 U455, gn_change?t Aol Bla] gt
9 A4S cPRrOl 247} 3.613%p, 0.396%p, 0.970%p, 2.343%p <7}
e Ae® yehuar
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V. 271748 S5 gd tig JdF2<
<X IV-2> Schorin 2&e| &4 Z3|
231 232
Al 3k tak Al 3% tak
intercept 4.138%*+ 6.40 4.610%** 7.29
PSP 34.815%* 10.79 - -
SP - - 5.053%** 10.30
WALA 0.468**+ 19.50 0.454+*+ 19.08
d_my 1 3.383%*+ 6.23 3.382%%+ 6.17
adj R* 0.45 0.45
A 233 234
Al %% 3k Al 3% t3k
intercept | -27.197%%* -5.59 -25.295%** 5.13
PSP 55.8871 %+ 12.05 - -
SP - - 8.119%** 11.40
WALA 0.196*** 4.29 0.186*** 3.95
d_nycs 1.935%#+ 4.68 2.006%** 4.80
gn_index 0.291%** 6.52 0.279%** 6.13
adj R*? 0.49 0.48
P 235 236
Al 3k tak Al 3k tak
intercept 4.239%%+ 8.11 4.464% 8.78
PSP 24.313%+* 9.05 - -
SpP - 3.613%** 8.95
WALA 0.405*** 20.59 0.396%** 20.56
d_nycs 0.971 % 2.75 0.970%** 2.74
gn_change | 2.311%* 16.17 2.343%% 16.44
adj R? 0.64 0.64
*, ok wees Zb7E k2 10%, 5%, 1%°1A4 Fogs YERd

=.
Ty
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<¥ IV-3> Schorin 28 (286)e] Lddzd =4 Z3
B36(2004'd) 2 36(2005)
Al %X gk Al %k tak
intercept 3.706*** 4.01 2141 1.29
SP 4.252%%% 6.24 6.422%%* 3.43
WALA 0.399*** 14.95 0.524*** 6.65
d_nycs 0.665 1.38 1.342%** 2.59
gn_change 2.516%** 12.13 1.883*** 7.60
adj R* 0.69 0.51
REAY 252 235

Fox, o s 2A7E FE 10%, 5%, 1614 Frel TS vehd

2004337} 200510 L3 E MBSE ZH3tr] 98 270d dlolH
Abole] FAAo] BAF ool g, o|F AZE3}7] s 2004d 3 2005
d whg) MBSE 7R3l R¥eo® FAS T O Ay, BEFHX
Aol ekzte] o]zt g ¥, & o7t YERA] ol BIUIAE ES
A S 2 3l Schorin A= 271d dHlolEE 3l AMRS)a,

[}
IAl B7IAE =5 ddeE EHste 24HEZ(OTSER) A= 271
3 =

i

O



V. 271738 SR tigh AFHA A+ 57
<HE IV-4> Schorin 28 (2 &6)2l UASXtH =4 Azt
2004S-01 2004S-02 2004S-03
Al 5k 5k Al gk t3k Al 5k tak
intercept | -8.159*** -2.63 | -8.510%** -2.81 -7.644** -2.12
SP 11.448*** 5.28 12.408*** 5.66 12.263*** 5.12
WALA 0.599*** 9.48 0.568*** 8.67 0.640%** 8.68
d_nycs 2.071** 2.03 -0.875 -0.96 -2.042%** -2.36
gn_change| 1.798%* 3.59 1.141%* 247 1.831%** 4.03
adj R* 0.86 0.82 0.86
REIY 39 38 37
2004S-04 2004S-05 2004S-06
Al 5k 5k Al gk t3k Al 5k tak
intercept -4.827 -0.98 -1.925 -0.37 0.777 0.14
SP 12.802*** 342 9.267** 2.21 7.397 1.44
WALA 0.566*** 4.76 0.563*** 4.07 0.525%** 3.00
d_nycs 0.053 0.04 1.017 0.81 1.385 0.95
gn_change| 1.259* 1.95 2.298%** 3.38 2.254%%* 2.86
adj R* 0.64 0.70 0.59
REAY 36 35 34
2004S-07
Al gk £k
intercept 3.099 0.81
SP 4.220 0.93
WALA 0.476*** 3.02
d_nycs 1.852 144
gn_change| 1.926*** 2.86
adj R* 0.63
xEF 33

Fox, o, e 242 G5 10%, 5%, 1%04 §9 T2 ek



58 BAA 9 271438 2o 23 MBS 714 A B3 AF

<E IV-4> Schorin Z8(2% 6)2 LASXE 24 ZIH(AE)

2005S-01 2005S-02 2005S-03
Al %k tak Al %k tak Al 3k tak
intercept | 3.252 0.64 -0.609 -0.14 -2.154 -0.33
SP 6.367 1.02 10.189* 1.80 13.011 1.57
WALA | 0.476** 1.98 0.663** |  3.04 0.755** 2.19
d_nycs 0.617 0.40 0.940 0.67 1.931 1.08
gn_change | 3.027%* 3.74 2.003** | 273 1.411 1.51
adj R? 0.57 0.58 0.40
REAY 30 30 28
2005S-04 20055-05 2005S-06
RS tak A3k tak Al 3k tak
intercept 0.830 0.14 -3.773 -0.60 1.128 0.26
SP 11.042 1.51 12.121* 1.82 7.738 1.62
WALA 0.588* 1.94 0.734*** 2.64 0.572*** 2.87
d_nycs 1.227 0.74 2.690* 1.75 1.972* 1.76
gn_change | 0.988 1.18 0.996 1.29 1.092* 1.95
adj R® 0.30 0.51 0.62
FEIY 27 26 25
2005S-07 2005S-08 20055-09
Al =%k tak Al =%k tak Al %k tak
intercept | -2.551 -0.43 12.715 1.64 -0.265 -0.04
SP 9.747 1.52 -6.252 -0.70 5.741 0.73
WALA 0.765*** 2.93 0.103 0.29 0.661** 2.01
d_nycs 0.488 0.33 0.123 0.06 3.001* 1.70
gn_change | 1.454* 1.94 3.072%** 2.93 1.867** 2.08
adj R® 0.58 0.37 0.50
REAY 24 23 22

Fox, 0, s 27 FE 10%, 5%, 1% £ e ek
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AEspstar gh=re] AAo] ste FHE FHY IS AR
th18) =, A (3-14F APstete] A&FQA, s, AEAS wo IH
opd B ReE F9a
HEsE 2RO ABRAS At olAEH B Aol Age] Aol
QA spol ojs) Awsn, A%EE ABa) Sla 1049 o)Wl 94
suz 2/14ae] 25k 1019 ol Tl QEsEe B0z nag
BUh1) w3 AR Schorin T FASA S99 Cv|E AT
CRP= RI+ SM+ MM (4-3)
=By + B1SP+ By Ty + B3 Ty + Byd-m
sP=r,—1,
[t ift<10
= {o ift>10
_Joift<10
5= {1 ift>10
18) OTS E &2 B3 (nonlinear least square estimation)o.2 F4& 3=
b, o] 4% =5 FHA7F OVVGO] A °L‘jrl: 53&75;?_ 736:}% 7hA]

! 3:3 FI

il

T FRBA7E shte Go g —’F%‘fﬂﬂ ‘\%% ﬁ—xﬂﬂ H“@ }“EP

o] PSA EFoA AFZHOZ Yehtbes EVIAEY Axst ddS =¥
of W43k Aot} Schorin Z oA WALAE AF AWHSFZ ALE3IH
2wk, =AY OTS R ME A7 AT WE z7)33ke] 727 wse
g

19)

R

il



60 B7)R 9] 27|48 By ZAS MBS 7HAARZ A B3 AT
d_m:
_J1, ifmonth=110r12 o

-y 1 = {0, otherwise -

d :{1, ifmonth=4or 5orllorl12

-nyes 0, otherwise

Schorin E&o|A] A& 2t5 9} U AF5E F3 FHE OIS &

HS =A% AFdE <F V59 2rh BE12 FH A", A5FS
AJsta B AWwgo Alggho]l fojsh o= yehua lom A
THY Bo A o3 vkt LU B E Bola Tk F, Al o]
Ag3 AA ol g Aol7t T4 27 9BE] ¥

o
o)
N}
o
R
o
)
BN
~
ox
rigt
o
-
o\
N
il
ol
ol
H
o3
i
of R
o)
—_
o
=
o,
s
o,
)
ol
ol
)
L2
—_
oN
X

(15.353%+0.560%) S7olA HAHE Aoz
MBSQ] PSA Z7|4SEAx) vws] 2 w, B4 v
gt Agole 71&717F 1.1%°]3

A= 09% T2 FAREA 49 OIS o] x7)4sh
AFFAHAANE Zethe A

ZA. <

d_my, 1,9 ASol= g2 g Hg 11¥€ T 1292 2743889
=
s

ki

3.388%p 3
E%‘zg}- Eﬁégoﬂ}\il‘:—‘ E;Xé'oéj E]U]% d_m11712 ]:Hjx\_]_ d,nycs—g‘ }\]'%6‘}-
i, gn_inder T gn_changes AWWT] F7FetAc 1 Ad, =Y
1o Hls] =F2¢} 39 Aol Folx|al glom, B2t EY3F
ANME gn_index B= gn_change S AHHIFZE F713F B330] ¢

o A9y e /M Ao dehgth Auus ASge FEE BF o



—

)\1%. Z o o‘j:rL 6

= R84

o

V. 271748 JSEFd

N\

=3k vie} FLSHA UElYa Qo H, gn_index 2 gn_change’t =
% 274880 Zrle AnE Holm Atk Z, REMAA A
o 3t Z|hA g7} FHujujo] G3FL mx3 o]E Q] X7]|AsHE o

Z7hske oz AT & Uuh

oy o

—_

<¥E IV-5> FHE OTS Zgo| &4 ZAnt

231 232 233
Ak | & | AFH t3k A3k gk
intercept 0.560 0.56 | -22.895%** -7.82 2.443%** 2.81
SP 3.792%%% | 927 | 7.141%* 12.76 2.615%** 7.18
71 0.892*** | 612 | 0.661*** 4.76 0.610%** 4.79
12 15.353***| 15.80 | 10.875*** 10.60 12.116%** 14.00
d-myy 1 | 3.388%* | 6.96 - - - -
d_nycs - - 2.073%* 5.80 1.272%%* 3.76
gn_index - - 0.214%** 8.53 - -
gn_change - - - - 1.850%** 13.11
adj R* 0.56 0.61 0.67
®EA7] 487 487 487

W s Zh2h G5 10%, 5%, 1%14 FFS ey



62 B71A 9] 271743 2o <A MBS 71424

r 2|
rot
re
-

4. OFHEO =39 B Az}

OFHEO E&< mrAEe] TS, dEAA @A L7V, 58
o GRIATL Qo] MUY 3, 2189, FALG FHo| o3
oq RwZE 0EAR, psp, £0ERAe 7127, BFRIAE 2 o
PN
T

J/]z EHZT_‘LO]J o /R—h:r:]%

KHFC MBSY| Z7|%4&8&5< 29etr] 93 s, 88 9
S 2718 E S 4317 M= PSP, PSP,_,, PSP,_,, PSP, ,
£ ARESTR2) A ApER1 G tieisrREE EAA B LTV
g A8, LTV WSk A d_LTV60DE W F7HITED) age

20) B RFAME A B2 RREZIFEL neEtA G A Z7)
e BUIAENS 27)48E Aoz Heeih.

21) dubHeg gt WEsta old wel x7)gEo] o] FoAItAE 2
Ae 34E Ax Aol £857] Wel, PSP A9 123718 A Al
AAFE APHsE 28

22) d_LTV60= 60% =H3 B9 1, 60% ©15td Aol 09 3& Z2teth

23) BI7|AEAIFZe] EAg o] Qe w=re A9 LTVl g Aste] &4
34 v RHA g LTVE] Adgte] 70% =2 AlgkE o] ) ml= B2
A& AL LTV 80%E 71F22 80% ©|3tY Wy %7438 &7}
st 80%E 2T wole 7S] Fadtes @S Hola 9

o JFEFE Hle] #xg s wete e AFelA AsbAlek

(wealth constraint)o] EA3tt= AS Yeiddr & + ok &g

LTV7} & A5 ©] EIIA8s A8shil o ¢3 Aefzde) 27
)

£2 e Aol golsA @S olth we] LTV FFE oY
A% 2R Faste AL FAT Aolth oldF AL v



20043 -8 2005 37}A] €l ®E MBS 7|ZAake] = s B|RE
AR 9435970 (Z71748E AR B|AE 288577, 27)3EEA 2e
M BIIAE 6550270) 5 o] 85t v 23 E¥S FI 27)0EE
ES A3 WA Y 2URE AT AR50 JEEAES AuE
W gS <% V-6>3 2t

<¥ IV-6> OFHEO =& H=9o| J|&S5A 2
W FE I ot EE=HA A3k gk
PSP 94,359 0.012 0.088 -0.139 0.234

PSP, _, 94,359 -0.007 0.087 0.134 0.234

PSP, _, 94,359 0.009 0.079 -0.110 0.234

PSP, _, 94,359 0.026 0.072 -0.085 0.234

age 94,359 29.220 9.076 1.000 43.000
LTV 94,359 60.190 10.774 1.120 70.000
d_LTV60 | 94,359 0.491 0.500 0.000 1.000

2}
W= PSP, age, LTV,
4 o3t i BIIAE

O

= EF 57]*&%% Atgrto] 3ol Qlar, 20 €S 2He= VY B

ZIA &L 2007 10827149 AHLF7t age 2 FAIE 7] w2070

stol LTVE Zddo]l 70%2 AdH= =9 Bfde 0%E 7FoE
sted, d_LTV60S R w372 stk



64 BAA 9 271438 2o 23 MBS 714 A B3 AF

45 298t As 53] 30ES 233t ART UFE 271430
o] Fojx] 2] ekttt ool W} age7} F71FE BX= FFo] FsH
YEPGARE A3 () FEE Hola Qlof, M EIAEY age’t F
7VEGE 27 ES dolxle AoE YR ol age AXHEH
el AR Qs st oo wel R 2R FH6o] Ag-ole AuHs
ANA aged AQBt FAHSVZ Sk =S domy, 1,9 BF AlFEE]
oA @& AH}E Holx Aed], ol AmIF NE EIAE] A
age®l Wk A=7F FoJR Aol ol Z7]FEo] o]FolRA] kS W
FE EF 20073 10€22 Fojxon, 27|48k o]Fojx|x] ke A

71 AA 9 70%E 2AAE7] WEFQ] AR FHHET o2
RER6NME d_m,y, , 5 ALlstal FHE7IZ st a2jal e F71
sk ket SEAHEL YuE domy, 1, WA d nyes AHESIAE Al

d_
arol frefstAl A yeht Araol A Alelstal F4s7= gtk

o
:(I){ztl
b
ot
R

2E2~RHeol e a889S YElle HFE 47 PSP, PSP,
PSP, ,, PSP, ;& AH&3stal, a9 zgHI &S digdts HTFE
LTVSH d_LTV60S A3t #3239, BE 2ol duusrt =
T ofreletar, Algegke] B35 9G] o 3gk viel YS R EE Holal 9l
ot WA pSpet PSP ARG E FIUMESE 271G EEC] Fo1A
a1, olFoMe PSP 17} 7 & AF#HE HAth F, olA& Aol

e
19
filo
i1t
(ol
ol
N
L
:<|>L_4‘
R0
r 0
o
i
o
ofr
ol
nj
L)
k1
e
o,
rob
>,
[
o



V. 271738 S 2o tig AFHA0 A+ 65
<E V-7> OFHEO 2#el 24 H
1 =232 233 234 2%5
intercept | 84764 (<0001) | -L.664**  (<0001) | -1.879"** (<.0001) [ -2378"** (<.0001)| -2729*** (<.0001)
PSP 455807 (<0001) | 35574 (<.0001)
PSP, , 37771 (<.0001)
PSP, _, 35,0837 (<0001)
PSP, _, 31404+ (<0001)
age -0.292** (<.0001)
LTV 0.002 (03222) | 0.013***  (<0001) | 0.013*** (<0001)| 0.013*** (<.0001)| 0.013** (<.0001)
d_LTV60 | 0263 (<0001) | 0369* (<0001) | -0.363* (<.0001)| 0389 (<.0001)| -0.423** (<.0001)
d_myy o | 14060 (-0.9050)
Fo1) % e 242 G5 10%, 5%, %04 Fo3E ek
2) () FAE XEAF PS UEd

5. Schwartz and Torous 28 ¢ &

SALNA Y ageE HEdt =
g SE JIFES A= AHE
spet spPe]
d_LTV60, A-RE

o)<l

20047 7}
(random sampling)sto] tE7HA1 L

200543 o)

B 20079 10¥€7FA 9]

1
ek

A9

4 AAEAR

24 23

s
N
N

BN
N
o
e
e

Rl

A
2
=
BN
N
ox

R
SR
Sor 2

il
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>
oo

= Schwartz and Torous

i
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o
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o
1o
H
e w

N
~

(

-

% Schwartz and

e



66 BA 9] 27143 2o A3 MBS 1A AR #As AF

pul

Y

B89ttt WA Schwartz and Torous Z&Eo| A8 7| =72
ANALG A5 7|ES5AFS AR g <k V-8>37 2t}

<¥ IV-8> Schwartz and Torous 2 & B o J|=E5AH 2

Wy | wBas) | @7 | wedd | Axg | AU
SP 61,186 0.536 0.492 -0.800 1.570
SP,_, 61,186 0.564 0471 -0.770 1.570
SP, 4 61,186 0.588 0.448 -0.630 1.570
SP, 4 61,186 0.608 0.429 -0.490 1.570
LTv 61,186 60.245 10.861 4.020 70.000
d_LTV60 61,186 0.501 0.500 0 1

200071 ¢] 7 BIIAE F Z7]43o] BT BIAES F 5
oja, Z7|4%ko] AR ke HI|IAEL 1435700tk AHHERE
Aok olx&F HA o|&&3e] Aold SP, LTV, d_LTV60, 58LH
v domy, g, BE donyesS AFEETE wE Felujujel 27)433ke] A

25 aEste sp iRl 1, 2, 37E ARE F SPAIRPRSE ARSSh

<#& IV-9>¢] Panel A E¥1 &4 235 d¥EH, sp7t S718
z7138gE0] Srkeke Aeg yeua v L7ve] Afole

32 o2 yehded, 9o dF BAdME LTvel daiAE
z71388E0 WA= T Fogel disiA dad AHRE Holu
AA= Fot olo wet E2~EH6 M= LTVE AW A28t
3 FASY d LTV609 dmy, = Fsta FI& oS3 upel 5
st UrE‘rUri alu}. 2~ ¥elME LTVHFE Asta, spot

al

3L = A
fas = =<}
mgo] sk AWee] we oz uehdt. 539 yuusz



V. 27143 4

N\

2

o

o

=

2l %24

AQ A

Y

d_my N2 d_nyesE EE3S Panel B A5 Pt SpP, & A&

2329 233 Panel ARY A HIY d_nyese] FYAde] ¥ Ao

N
bt v, 5P, 9F SP_,= AHEEH R¥49F R Y5% Panel AR
A go] &2 AFE Hola Qlth

<¥E IV-9> Schwariz and Torous 282 &4 Z I}
Panel A

231 22 2¥3 234 ®2g5
sP 0.896** (0.00) | 0.897** (0.00)
SP,_, 0.853** (0.00)
SP,_, 0.784** (0.00)
SP,_, 0.723** (0.00)
LTV 0.006  (0.26)
d_LTVB0 [-0292%* (0.01) [-0.203** (0.02) |-0.203%** (0.02) [-0.203** (0.02) [-0.203** (0.02)
d_my; 5 | 0306 (0.01) [ 0.306™* (0.01) | 0.293%* (0.02) | 0.360** (0.00) | 0.428** (0.00)
LR chi2 130.92 129.61 114.93 98.21 86.41
Panel B
241 282 233 234 7295

SP 0.904* (0.00) | 0.904** (0.00)
SP,_, 0.864** (0.00)
SP,_, 0.812** (0.00)
SP._, 0.769%* (0.00)
LTV 0.006  (0.26)
d_LTVE0 [-0.291%* (0.01) [-0.203* (0.02) |-0.203** (0.02) [-0.203** (0.02) [-0.203** (0.02)
d_nycs 0156 (0.09) [ 0.156*  (0.09) | 0.205** (0.02) | 0.303** (0.00) | 0.362*** (0.00)
LR chi2 127.35 126.05 114.03 100.31 89.59
1) 7, o, e 232 FE 10%, 5%, 1% IS e

= a4

2) ()9 AL 2EAE p@e

e

-



A7 BEXE PSA 23, Schorin 2%, F£3® OTS
OFHEO =¥, Schwartz and Torous &4 A& x59 e
AHS Qofshi <t IV-10>3 2tk PSA 3L KHFCHAIE
A2 20009 FE 200737HA] HPE RE 33} MBSO wHr|A %7
& AEE 53 aged W CPRS HE3isith 29 A%
Schorin X &¥ #4849 OTS &2 2004d% 20051 d¢] L¢3 E MB
o] walel o|ZTRE 20073 8P LA YW AEZ JlA 3 2

"
o o 2 ¥
© o

n

v
b
X
M oy

*H(Ordinary Least Squares OLS)s &3l F43tth /E 27|A&

2 B33 OFHEO =32 200433 20051 d¢] a3 ®l MBS 23 7|
H RI|AEe AGAAEE VAL B 23 RS T E48Ad
Schwartz and Torous X3-2 200417} 20050l I3 ¥ MBS E3He
AE BIIAE T 200005 dolF=ste] ES/MALRE 27138
T 20079 10427HAS] AAE ARE T ASTIEA We=

P& FYach

l-lj
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BAA

Schwartz and
Torous 5.8

dhe) MBS
MEE AAL

KHFC

2004, 20059 |2004d, 2005

dhe) MBS

KHFC

0
iy
0
T
gyl
Hp

A" OTS ¥ | OFHEO =3

2004, 2005

2007.8

KHFC

OLS

Schorin &%

2004, 2005

Wl MBSZEALE |93 MBSEZALE | /EHE oy

KHFC

OLS

SAA

2000 ~2007'd

A E2s

Eols!

 f)
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o mwc
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T
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o
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iz

V-11>3 2t} 47) B3A E7AE o)z}t

g gp ke psp 1gla 7zt
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WALAS T1
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A JUElU . 9131 Schwartz and Torous
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OFHEO E&oAvt {9
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70 R7IAe] 27148 R 2713 MBS 7t A A3 A7
F7HE d LTV60S] Afee F EE EFoA fostH o =53 uie}
2ol ()9 FEE Kol LTV7) 605 2H8IH Z74EEEC] YolAls
d3s B 47]e dHE 3%6}?3 KHFC MBS®| Z7)48] %
o HAE 298 A olAew WAl ool Folo] 9 Aa
Jl, E7AEY Aex 2 AEGdoE YERT
<E IV-11> gt 7|48 2@l M ZHu}
RI|AE F N R &
(Z717%8E) (271’435 8)
M A4 o= Schwartz
Schorin =& T@S%OTS Ol;j_H-OEO and Torous
SP 2 SP
2R & Al ZF ™) ) *)
°IA& | psp g PSP
X 2 ) () )
d_ .
AmA aq L *) *)
d_nycs
w72 & 9] WALA +)
3% 38} T, T2 (+)
e LTV +)
Akl 54| d_LTV60 ) &)




V. OAS &&oll 7| =gt
KHFC MBS 7t4Zd 29

1. KHFC MBS #=2| 7Hi 2t
2. OAS &Y






V. OAS ¥4 7]%3F KHFC MBS 7}32A 23

1. KHFC MBS +%9 M &

rr

Fe A G A5 0] 25 H (mortgage pass-through securities) 39

0
ol ol X
e

FAAFE ] A, oA}, AFEOlY FoE g VST S
o). A5 o] Al (pass- through) TZY olHg FAE FESH] ) dF5s
9 AFHHE e =z wAsto olEEFH s 271
gFEs 3T AT ThF dEel AAEEHJT ofstE A
oAl TFEF WAT FYHERUZEHE3S5A(collateralized mortgage
obligation: CMO)°l| w3l &4t}

AEolA FERE ZTEEATLE Qs

°ﬂ*1 NBFAAEANA WHH o)A e
HAGE dH AZY HFITEL Ao ZH

= =
5—71*&%%4@«] e ] e} 2714899 AERuEE ExAEo)
Ly

3
=5
@
)
o
5
0
5
(¢}
Z

lo
HU
-
o,
in
2
X0,
rl r

o rk&"
o
o
N
oX,
o
£
e
o
ok
4
30
0
N
[m
=
ﬁ
o

o
ol

%EUH
o
; 20
=
“*“ g
:Sah
>~1
ér%
X
FUXL(P‘
33
41

Foj 2 wkel o] KHFC MBS WH7|17F & v59 E
7}X]31 J= dFo CMOelr. F ¢ FAFoE w77t Q89
sequential) CMO<®] 543 71Xt} &kA|qt 7 E
AF dA] 43 o] A} A(bullet bond)2] FeNZS 7FA3 YA 5

o 32
30,

o fr
A
2
)
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2. OAS "H

5=

Stanton =82 X33 th4o] =FAAME MBS S A X3

¥ &M (embedded option)S A4}

yog Be 723 71 MBSY 1A Toke AL W§ oldt 2
ATE OAS S AHEslel MBS 7HAZAA S 3l ok &4 3
2328 E(option adjusted spread: OAS)= E7|A|& 2FYA}e] 27]7%3
= §4 WS 18 ZAVAS et AmPel 2/F OAS W
HAlde dAasEol ov 27148 F4S WISER OASE 799
71 #‘1!%011 RN AAES AR BEATE TS
2 AogEtt2 o]gA FAE OASE= nominal OASEHIL E8]7|% ok
2relNE 2 msi Ao Folge WA E2A &4 AL
Aot ~zg=ete onle] OASE AHEdth =, OASE & 2=
oF 27148 A4 HlEY Aol Fosa 2l giag, A8 ZEvd],
54 Zvd Sl 71d3a dAlE 27138 g4 vee 24 7
23, A8 ZEvd, &4 ZEvd Tol Hs) dHew Fome

4*(stochastic variable)o]a & JTFS L=
Z7148Ee HF T454 &E WS (path-dependent stochastic variable)
ol=g2 MBSS WA 7Fx]e] AAFe Monte Carlo ®H2]o 2 Fsj=t)

Ry

24) Martellini, Priaulet, and Priaulet(2003)-& = u}gt}.
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OAS e & g2 & 54L& MBS FAAe dgsgo]l Z7)1489
A B4 7|23th= Holth

OAS W2 e Fdo] /o] =t OAs W& &3
CMO E# A9 7}A FA-2 Fabozzi and Ramsey(1999)] 3ol HlxL
A A4stAl &0 Aok Hayre(2001)«= €7Fe] F2p23) 7o) 585

+ OAS Wiol tisll A3 &7)skal 9131, Brazil(1988)2 Citicorpoll Al
AHE-3= OAS WHoll t3l], Davidson and Hershovits(1987)= Merrill
Lyncholl A AR&-3t= OAS wWiel ohall Asistar Ut Heidari and
Wu(2004)= MBSAIROA 71 &&52Q FA2d3 A H=So] A
A ow shdste] Aol ARt = OASHH 7123 7HAZ2A
2] s mlasial U

ro
3
o

OAS e F8
A HEZEAZE F Ao 14 49 FH(fixed income
securities) AlFolA dy] ARSEHIL Q) lack-Derman-Toy =& 53 o]
Z}EA] Heath-Jarrow-Morton =8 # oty F§FAS A 24 7
& g 7T 2YS oo wet Ve TEIOM 2Eo ¥

A =Y F Atk = & F83% %

2 44 AR 5 dvke etk

rr
™
o
o o
2
Ll

i o

o 2

|
27138 R MBS £ 54 BEE ALHor Y sfdo] o]F
oz of stEE OAS 9| olgs REH 4 (modular construction)-

gt & 4 gl mpRete g OAS WHe FFITES A
== ==

o, SR E MBS Ae) A5t REFOE HZHE OAS =
2 @A Polwt & ¢ Urke wae] Atk U MBS W 2ol

25) Fabozzi(1992), Fabozzi(1998), Fabozzi and Yuen(1998), Fabozzi and Ramsey
(1999), Hayre(2001), Heidari and Wu(2004), Torgovitsky(2006), London(2007)
2 Pz dah
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11 e
CPR{6+(1O)]+50535P if j<10 5-1)
17+5.053 5P, if j7>10

<2/AEY AFEE F4>

wAAES AFEE FAWANNE Tl olAE AUz et 27)
48 2Y Ao mek 4 olAE AFEE 2718 39S Al
g HgoR WAAE E QA FFEES ANDL B4R Ee
48 AFEEL 7 oL N0TE AR Aol we S

<t EXAE AFEE T

AR E9 BFEEHOEVE EAX AFsE| AXHT A
pHg 20wt @FEF0] R AGAY 2AAE 4 ERX
o W% 9T, FE, B ©, Jlek FREA Fol AT

<OAS F3& 3 MBS @A) 71X A2k

~

s MBS A1AL Fol OASTE FAHT 0% 71F Fel(ol

59 %] A FE)l Pkl BARL PR F, 4 olAs ANTE

M2 ALY MBS EBAE 7HAS Bitstel MBSS HF sh7e] Axd

o AN HAe ERXE @A7Ksh 9Fdu @s} Mg Ed9c,

B BIAdNE W Adw MBSHAS FPsgonz Wy A &
=2 OAS

7h 4 ETh9)

1>

26) ¥ HiXo|E 2005-3 MBSS] nominal OASE 53.8bps® FA3te] A&
23E 2 4GP FAHEL 10~20bps FEZ FAHH AT



78 BA 9] 27143 2o A3 MBS 1A AR #As AF
<% V-1> OAS Y2 A3t KHFC MBS 7IHZ 39 sEX
OlXtg 7|2+ = AI%HIOI@
< zI\ME 2 FH )
<E7|X|§°| #3358 $§>
@ Edxy HI5E HH—E)

OAS #Xg 53t
MBS SR IEX] A&t

. 289 BT 24

2 e HIiAd A} Zz9% 23 71" X7 MBS 714 v
A= GEs dolr7] 93 W= £48 AAsT g7 = §old
S 98] KHFC 23 2005-33]2F MBS 3y w7 EadX3} 519 wt
7] EAX 9 71ARS =372 St vigs BA ARgd FEl7|)ikx
QERFE <F V-1>3 231, thd MBSY E#MX] FXRE <F V-2>0 4
Awstal gty E3F Schorin B A w8 FAFe] A SHA=
5.05%°]™, OASE 53.2bps7} Z-&Ht}
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<E V-1> SIZE E4o| AlE FI|HTE ¢

n

2

[e)}
O

71ZH(8) 3 12 | 18 | 24 | 30 | 36 | 60 | 120 | 240

=8(%) | 3.40| 3.52| 3.62| 3.66| 3.74| 3.78| 3.80| 3.81| 4.07| 4.65| 5.00
W5 7d(%) [12.00{12.00{12.00{12.00/12.00|12.00| 12.00{12.00| 12.00{12.00| 12.00

¥ V-2> KHFC 2005-3 MBS2| E&l x| &=

7] d= Aok oA | A& =4

3 870 3.96% AAA

54 800 4.30% AAA A1 o1 F)
73 950 4.56% AAA A3 o] F)
103 950 4.82% AAA FAF@d o1 %)
15 800 4.89% AAA FJ3AE G o] F)
204 300 4.93% AAA FJ3 A (6 0] F)
213 1 4.93% 7| DA AT

<9 V-2>= 39 9] ENF A
o] o]zk& AlE# ol 314
2 A}, gk 2,000 o] 4ol Al
glo] 0.045% WO E SHYE I §leS
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<3dd V-2> AlEzolHd Aol et 2ldx

u\l

101.20%

101.00%

100.80%

100.60%

100.40%

100.20%
— 7

100.00%

99 80%

99.60%

99 .40%

99.20% -
o] 1000 2000 3000 4000 5000

2) OAS WZd U3 U=

N =E AHEW, OAS7} 53.2bpsd ®W2] 7}4S 100%2 < wf, OAS
E 0%E 200714 25bps® S7HAI71W °F 0.63%% 7FA0] HAshe AL

<33 V-3> OAS H&Eof fgt 2lzdx

105.00%

104.00%

103.00%

102.00%

101.00% .\

100.00% g\ ! : . 1 =
=1 00 150 200 250

99.00% U \

S8.00% \
97.00% -\

96.00%

95.00%
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.
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4) 71€wd H3 o
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1100
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102009
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B00%
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L

02 00%
00

80 100 120 140 160 180 200

20 40 60

a

-200 -180 -160 -140 -120 -100 -80 -60 -40 -20

5 CPR &
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z:sl_

AoZ ZldAnt. webs =
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il

By
)

Foll A SP Aol

7 3§

shak ol FHThE

2] %7} 100bps, 200bps

I 72t A

9]

glo] el o

g o

FH, A7 71E 59l 022

S

}1\_]__

g

gl Aol A

s

727} oAt}

7} ¢17] wj&Eo]t}. Callable time &A1& ¢l

‘l_

N

), oA 7]

A

CPR =7}

ki3

2o WY+ AES S%AY Al o

&

A}

oM =71

719, HlZ A& SP A o
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<¥ V-3> 22| 7|2t = 100bpsH¥ st&=Hst =%
SP Aol st 2lZtE &4
EQXE 714 sk
B |EWX 1|EWX 2|EWX 3|EWA] 4|EWX] 5|EWBX 6|EWHH] 7
0.0 884.1 808.7 981.6 988.6 823.2 307.4 0.1
2.5 884.1 808.6 981.6 988.6 824.5 307.8 0.1
5.0 884.1 808.6 981.6 988.6 824.6 307.8 0.1
7.5 884.1 808.6 981.6 988.6 824.6 307.8 0.1
10.0 884.1 808.6 981.6 988.6 824.6 307.8 0.1
20.0 884.1 808.6 981.6 988.6 824.6 307.8 0.1
30.0 884.1 808.6 981.6 988.6 824.6 307.8 0.1
40.0 884.1 808.6 981.6 988.6 824.6 307.8 0.1
50.0 884.1 808.6 981.6 988.6 824.6 307.8 0.1
EWRXE H1ger17 Hsl
B |EWX 1|EWX 2|EWX 3|EWA] 4|EWX] 5|EWBX 6|EWHH] 7
0.00 36.00 15.00 36.00 48.00 69.00 81.00[ 240.00
2.50 36.00 12.00 36.00 48.00 60.44 72.23|  240.00
5.00 36.00 12.00 36.00 48.00 60.00 72.00]  240.00
7.50 36.00 12.00 36.00 48.00 60.00 72.00|  240.00
10.00 36.00 12.00 36.00 48.00 60.00 72.00|  240.00
20.00 36.00 12.00 36.00 48.00 60.00 72.00|  240.00
30.00 36.00 12.00 36.00 48.00 60.00 72.00]  240.00
40.00 36.00 12.00 36.00 48.00 60.00 72.00]  240.00
50.00 36.00 12.00 36.00 48.00 60.00 72.00]  240.00
EdXE Fold wst
24 [EdX 1|EWX 2|EWX 3|EAMX 4|EWX] 5|EWMR 6|EWR] 7
0.0 34.0 11.9 33.8 43.8 55.2 65.1 99.6
2.5 34.0 11.8 33.8 43.8 53.4 62.5 99.6
5.0 34.0 11.8 33.8 43.8 53.4 62.5 99.6
7.5 34.0 11.8 33.8 43.8 53.4 62.5 99.6
10.0 34.0 11.8 33.8 43.8 53.4 62.5 99.6
20.0 34.0 11.8 33.8 43.8 53.4 62.5 99.6
30.0 34.0 11.8 33.8 43.8 53.4 62.5 99.6
40.0 34.0 11.8 33.8 43.8 53.4 62.5 99.6
50.0 34.0 11.8 33.8 43.8 53.4 62.5 99.6




84 BIIA Y 27743 2o AT MBS 7HA AR #gk AT
<E V-4> Ze| 7]|2+F= 200bpsY stekx=dst 2
SP A=of ot 2IZdE &4

EWXE 7+4 w3t

2 |Edx 1|EWX 2|EWX 3|EWX] 4|EWX] 5|EWX 6|EWR] 7
0.0 909.5 816.8] 1009.6] 1027.2 864.1 325.3 0.1
2.5 909.5 816.6] 1009.6| 10272 8642  325.0 0.1
5.0 909.5 816.6] 1009.6| 10272 8642  325.0 0.1
7.5 909.5 816.6] 1009.6| 10272 8642  325.0 0.1
10.0 909.5 816.6| 1009.6| 1027.2 8642  325.0 0.1
20.0 909.5 816.6] 1009.6] 1027.2 8642  325.0 0.1
30.0 909.5 816.6| 1009.6| 1027.2 8642  325.0 0.1
40.0 909.5 816.6] 1009.6| 1027.2 8642  325.0 0.1
50.0 909.5 816.6] 1009.6] 1027.2 8642  325.0 0.1

EWXE Pz Ag

2 |Edx 1|EWX 2|EWX 3|EWX] 4|EWX| 5|EWX 6|EWR] 7
0.0 36.00 15.00  36.00]  48.00 69.00 81.00]  240.00
2.5 36.00 12.00  36.00]  48.00 60.00 72.00]  240.00
5.0 36.00 12.00  36.00]  48.00 60.00 72.00]  240.00
7.5 36.00 12.00  36.00]  48.00 60.00 72.00]  240.00
10.0 36.00 12.00]  36.00]  48.00 60.00 72.00]  240.00
20.0 36.00 12.00  36.00]  48.00 60.00 72.00]  240.00
30.0 36.00 12.00  36.00]  48.00 60.00 72.00]  240.00
40.0 36.00 12.00]  36.00]  48.00 60.00 72.00]  240.00
50.0 36.00 12.00  36.00]  48.00 60.00 72.00]  240.00

ERXE FaolAd Wi}

2E |Edx 1|EAX 2|EWX 3|EWX] 4|EWX] 5|EWX 6|EWR] 7
0.0 34.06 11.91 33.80] 43.93 55.44 65.43]  103.40
2.5 34.06 11.77]  33.80] 43.93 53.58 62.75]  103.40
5.0 34.06 11.77]  33.80] 43.93 53.58 62.75]  103.40
7.5 34.06 11.77]  33.80] 43.93 53.58 62.75]  103.40
10.0 34.06 11.77]  33.80] 43.93 53.58 62.75]  103.40
20.0 34.06 11.77]  33.80] 43.93 53.58 62.75]  103.40
30.0 34.06 11.77  33.80] 43.93 53.58 62.75|  103.40
40.0 34.06 11.77|  33.80]  43.93 53.58 62.75]  103.40
50.0 34.06 11.77]  33.80] 43.93 53.58 62.75]  103.40
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O EWXE HT F¥ 7] (average life)T H FalolA

(average Macaulay duration)

ERAE Hit G871 At 23, <F V5ol He upel o]

Ask7)17ke] EMXE call timed A9 £E Ao®E YL = Hx
Z 20| HAA 27)14%0] He AEFS BA o] @Y F8 9
?1& KHFCO HFZ1l AA wFolgt7|itt A& =AY F43%
FH7HE Fso 2 vigd 73 71880 435 S WEL
2 Hth

Edx 1 |EdX 2|EAdX 3|EANX 4|EHNX 5|EBX) 6| EAMX] 7Y

B GeASs 3.00 1.00 3.00 4.00 5.05 6.05 21.00
callable time [not-callable 1 3 4 5 6 21
maturity 3 5 7 10 15 20 21

1) HAAT77F 219 F59] MBSE callable time2 HATH|Z 17

EF | EWX] 1| EWR 2|EWHX] 3| EHX 4| EHX 5| EHX] 6| EMA] 7
1 34.0 11.8 33.7 43.7 54.2 63.2 94.6
2 34.0 11.8 33.7 43.7 53.7 62.6 94.6
3 34.0 11.8 33.7 43.7 53.5 62.4 94.6
4 34.0 11.8 33.7 43.7 53.3 62.3 94.6
5 34.0 11.8 33.7 43.7 53.3 62.2 94.6
10 34.0 11.8 33.7 43.7 53.2 62.1 94.6
30 34.0 11.8 33.7 43.7 53.2 62.1 94.6
50 34.0 11.8 33.7 43.7 53.2 62.1 94.6
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RE7] ohe] obF whEA
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2 <19 V3> dwd 248 o) 200795 E 27388
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. 100% PSA°lx CPReo]

%

=
=

WA CPREFSZ 100% PSA
intercept glo] € 02%4 307N L7MA F7}

T2t 6%l g = v,
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gt

s %7

5

&} 7] Spread * parameter
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_ {O.1j+paramet6r>< SP, if 7<30

3+ parameter X SP,

otherwise

(5-3)

<E V-7> Z7|&t2t A8 #Hstof ofst o MEtT[ZHe] SiZtE
(&9: 4)
100% PSA
2 EWx 1|EWX 2|ENX 3| EWX 4|[EWX] 5|EWX] 6|EWH] 7
0.0 36.0 30.0 57.0 87.0 114.0 123.0 240.0
2.5 36.0 24.0 45.0 72.1 99.2 1104 2400
5.0 36.0 18.8 38.2 60.4 88.1 996  240.0
7.5 36.0 15.9 36.0 53.2 78.7 909 2400
10.0 36.0 13.5 36.0 50.1 71.7 849 2400
20.0 36.0 12.0 36.0 48.0 61.4 750  240.0
30.0 36.0 12.0 36.0 48.0 60.0 720  240.0
40.0 36.0 12.0 36.0 48.0 60.0 720 2400
50.0 36.0 12.0 36.0 48.0 60.0 720  240.0
50% PSA
B EWX 1|EWNX 2|EWX 3|ENWNX 4|EWX 5|ENX 6|EWX] 7
0.0 36.0 36.0 69.0 102.0 129.0 141.0 240.0
2.5 36.0 27.0 52.7 84.4 113.9 125.5 240.0
5.0 36.0 19.6 41.9 69.9 99.8 112.0] 2400
7.5 36.0 16.6 36.8 59.2 88.6 101.3 240.0
10.0 36.0 13.6 36.0 53.2 79.5 93.1 240.0
20.0 36.0 12.0 36.0 48.0 64.6 789  240.0
30.0 36.0 12.0 36.0 48.0 60.0 73.6]  240.0
40.0 36.0 12.0 36.0 48.0 60.0 720  240.0
50.0 36.0 12.0 36.0 48.0 60.0 720  240.0
0% PSA
EWNX 1|EHX] 2[ENHF 3|[EWX 4|EWX] 5|EHX] 6|EWF] 7
ﬁj ;fm 24 [360 48.0 84.0 117.0 144.0 153.0 240.0
il 36.0 60.0 84.0 120.0 180.0  [240.0  [252.0
z}o] 0.0 12.0 0.0 3.0 36.0 87.0 12.0
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43%| 4.7%| 51%| 54%| 6.2%| 69%| 7.6%| 84%| 9.3%| 104%| 11.6%| 13.0%| 14.6%| 16.5%| 18.6%
3.7%| 4.0%| 43%| 49%| 54%| 6.0%| 6.6%| 73%| 82%| 92%| 10.3%| 11.5%| 13.0%| 14.6%
32%| 3.4%| 3.8%| 42%| 4.7%| 52%| 58%| 64%| 7.2%| 81%| 91%| 102%| 11.5%
26%| 3.0%| 33%| 3.7%| 41%| 45%| 51%| 57%| 63%| 71%| 8.0%| 9.0%
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14%| 1.5%| 1.7%| 19%| 21%| 24%| 2.7%
1.2%| 1.3%| 15%| 1.7%| 19%| 21%
11%| 1.2%| 13%| 15%| 1.7%
09%| 1.0%| 12%| 1.3%
08%| 09%| 1.0%
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3.1%
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# 3> CF_Table G Al
1] 23] 4 5 6 | 7 8 9 [ 10 [ 11 [12] 13 [ 14
tranche A tranche B
; cumula- i i
mo- met;etr— CPR Sclh—g&u pool g}ﬁ% cash | tive 3 yr maturlty. - 5 matuntiz -
nth rate PaY | balance [ “ent flow ﬁ%s‘k} balanc | coupon pe%t?f bala- C(%)uaggn pﬁu;i:
e payrment rmell‘;et nce | feht I'm e11‘$t
1{4.3%] 0.12| 33.2|4,659.9] 509 84.1 66.5 870.0 2.9 0.0]800.0 29 0.0
2(4.2%) 0.14| 32.9]4,598.9| 58.2| 91.1| 139.9| 870.0 2.9 0.0]800.0 29 0.0
3(4.1%) 0.16| 32.4]|4,530.6] 65.0 97.4[ 219.7| 870.0 29 0.0]800.0 29 0.0
11{3.6%| 0.26| 27.7{ 3,796.9| 92.8| 120.5| 1,003.6 870.0 29 0.01800.0 29 0.0
12(3.7%| 0.26] 27.0] 3,695.3] 90.1| 117.1| 303.0| 870.0 29 0.0 0.0 2.9] 800.0
13(3.7%| 0.25| 26.4]3,596.6] 87.1| 113.5| 401.7| 870.0 29 0.0 0.0 0.0 0.0
14{3.7%| 0.25| 25.7]3,501.1| 84.0( 109.8| 496.7| 870.0 29 0.0 0.0 0.0 0.0
15(3.8%| 0.25| 25.1] 3,408.8] 80.8( 105.9( 587.8| 870.0 29 0.0 0.0 0.0 0.0
35(5.6%(0.17| 17.1{2,208.5| 34.0| 51.2| 1711.4| 870.0 29 0.0 0.0 0.0 0.0
36(5.6%| 0.17| 16.9]2,168.3] 33.4( 50.3[ 796.9 0.0 29| 870.0] 0.0 0.0 0.0
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%% %0 % %o % %o %o %o %o %o %o %o %o %o %o %o Yo %o Yo %o Yo %o Yo %o Yo %o %o %o %o %o Yo Yo %o Yo Yo Yo %o Yo %o %o %o %o %o % %o
% KHFC MBS pricing is implemented in Matlab by YunJean Lee, KAIST, March, 2008.
% Parts of codes are based on Torgovitsky (2006) and London (2007).

% BDT_Simulation.m, the codes that generate the interest tree, is not listed.

%% %0 % %o % %o %o %o %o Yo %o %o %o %o %o %o Yo %o Yo %o Yo %o Yo %o Yo %o Yo %o %o %o Yo %o %o Yo %o Yo %o Yo %o Yo %o %o %o % %o

O MBS_Input.m

%% %0 % %o % %o %0 %o %o %o %o %o %o %o Yo %o Yo %o %o % %o % % %o
% MBS input. Get information for pricing

%% %0 % %0 %0 %o %0 %o %o %o %o %o %o %o Yo %o Yo % %o % %o %o % %o
clear; clc; tic

%% The 2005-03 MBS is priced.

0,
(]

% input-1: yield curve

0,
(]

T = [3; 6; 9; 12; 18; 24; 30; 36; 60; 120; 240];% periods in months
Y = [0.0340; 0.0352; 0.0362; 0.0366; 0.0374; 0.0378; 0.0380; 0.0381; ...
0.0407; 0.0465; 0.050]; % spot rates in decimal form

%
% input-2: MBS structure

% information for each tranche
%
maturity = [3 5 7 10 15 20 21]; % in years

init_balance = [870 800 950 950 800 300 0.1];

cpn_rate = [0.0396 0.0430 0.0456 0.0482 0.0489 0.0493 0.0493];

call_prent = 0.05; % callable this percent much for every 6 month

call_time = [0 1 345 6 99]; % call option condition. put '0" for non-callable, '99' for the
least priority tranche

wac = 0.059; % estimated from the pool information

oas = [53.2]; % in basis point

wala = 1.57; % weighted average loan age - in month
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% take either OAS info or Market Price info for each tranche given, OAS

% info, get the Price || given, Market Price info, get OAS

choice = 1; % 1 = given OAS, 2 = given Price

oas_tran = [53.8; 53.8; 53.8; 53.8; 53.8; 53.8; 53.8]; % oas for each tranche (in basis
point)

prc_tran = [870 800 950 950 800 300 0.05]; % market price for each tranche

[CF_Table, stability] = MBS_Pricing(T, Y, maturity, init_balance, cpn_rate, call_prcnt,
call_time, ...

wac, oas, wala, choice, oas_tran, prc_tran);

O MBS_Pricing.m

function [CF_Table] = MBS_Pricing(T, Y, maturity, init_balance, cpn_rate, call_prcnt,
call_time, ...

wac, oas, wala, choice, oas_tran, prc_tran);

0,
(]

% take biannual yield data from the monthly term structure

0,
(]

N = 5000;

kappa = 0.001;

t = [1:1:max(T)];

[t, zt] = QuadSpline(T,Y,N,kappa,t);

d_month = 12; % extract yield data for every 'd_month's
t2 = [1:length(t)/(d_month)];
zt2 = [1:length(t)/(d_month)];
for p=1:length(t)/(d_month)
t2(p) = t(p*(d_month));
zt2(p) = zt(p*(d_month));

end
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% Build BDT tree

0,
(]

V = ones(size(t2))*0.12;
[P, FR] = BDT_Simulation(t2,zt2,V);

0,
(]

% for face $100,000

0,
(]

clear FR TtztYp

if choice ==

if (size(maturity)==size(init_balance))
[CF_Table] = Mortgage_CashFlow(P,t2, maturity, init_balance, cpn_rate, ...
call_prent, call_time, wac, oas, wala, choice, oas_tran);
else
error('the input size must match for maturity, init_balance, cpn_rate and call_time
matrix');
end
elseif choice ==
if (size(maturity)==size(init_balance))

[CF_Table, oas_adjust] = Mortgage_CashFlow(P,t2, maturity, init_balance, cpn_rate,

call_prent, call_time, wac, oas, wala, choice, prc_tran);
else
error('the input size must match for maturity, init_balance, cpn_rate and call_time
matrix');
end
end

%v % average MBS price

toc

return
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O Mortgage_CashFlow.m

%% %o % %o % %o %o %o %o Yo %o Yo %o %o %o %o %o %o Yo %o Yo %o Yo %o Yo %o Yo %o Yo %o Yo %o Yo %o %o %o %o %o Yo
% (P, T: term structure support matrix and associated times

% maturity, init_balance, cpn_rate, call_time, wac, oas, call_prcnt);
%OUTPUT:

% (v,V): E[NPV] and discounted cash flow support matrix

% CF_Table : cash flow table to check calculation steps

%% %0 % %o % %o %0 %o %o %o %o %o %o %o %o %o %o %o %o %o Yo %o Yo %o Yo %o Yo %o %o %o %o %o %o %o Yo %o %o %o Yo

function [v, V, CF_Table, oas_adjust] = Mortgage_CashFlow(P,T, maturity, init_balance,
cpn_rate, ...
call_prent, call_time, wac, oas, wala, choice, choice_info)

0,
(J

% parameter setting

0,
(J

tau = 1; % frequency of payments (in months).
%wac = wac; % fixed interest rate for the mortgage.
principallevel = sum(init_balance); % starting principal of the mortgage (MBS).
tran_num = size(maturity,2); % number of the tranche
oas = 0as/10000; % OAS in decimal point
if choice ==
oas_tran = choice_info/10000;
else
prc_tran = choice_info;
oas_adjust = ones(size(P,1),tran_num)*oas; % adjustment starting value

end

t = tau:tau:T(length(T));

V = zeros(size(P,1),length(t));
N = 1000;

kappa = 0.01;

% CF_Table = [1:1];
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disc_Vs = zeros(size(V,1),(1+tran_num));
cpr_Table = [1:1];

for i = 1:1:size(V,1)
clear CF_Table % to save memory
CF_Table = [1:1]; % re-define the table
principal = principallevel;
[t ff] = BuildYieldCurve(T,P(i,:),N,kappa,t); % curve-fit each path.
a = MortgageCFAnnuity(principal,wac,t(length(t)),tau); % determine the initial annuity

level.

L = size(V,2);
CF_Table(1:L,1) = (1:L)'; % month numbering
CF_Table(1:L,2) = ft'; % applied int.rate

for j = 1:1:L1
V(i,j) = a; % the annuity is paid.
CF_Table(j,3) = a; % scheduled payment(principal+interest)
% adjust the principal to reflect that the annuity has already been paid.
principal = MortgageCFPrincipal(a,wac,t(length(t)),tau,j);
CF_Table(j,4) = principal; % remaining balance

sr = mean(ft(1:j)); % recover the spot rate.
ref = mean(ft(j:j+59)) + initial_spread; % add initial spread (mortgage rate - 5-yr

spot at the contract date) to the 5-yr spot rate to obtain the refinancing rate at each node

SP = max((wac-ref)*100, 0);

if j<= 10 % modified CPR equation
cpr = 6 + (11/10%) + param * SP;
else

cpr = 17 + 5.053*SP;

end

cpr_Table(j,1) = cpr;

smm = 1-(1-cpr)*(1/12);
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CF_Table(j,5) = smm*principal; % Prepayment amount
V(i,j) = V(i,j) + smm*principal;
principal = (1-smm)*principal;

a = (1-smm)*a;

CF_Table(j,6) = V(i,j); % cash flow before the discount
CF_Bal = CF_Table(j,6); % the initial amount to be distributed to each tranches
this month

0,

(]

% calculate the cumulated cash flow

0,

(]

if j ==
CF_Table(j,7) = CF_Bal;
Cum_CF_Bal = CF_Bal;
else
CF_Table(j,7) = CF_Bal + CF_Table(j-1,7);
Cum_CF_Bal = CF_Table(j,7);

end

V(i,j) = V(i,j)*exp(-(sr+oas)*(t(j)/12)); %Discount
CF_Table(j,8) = exp(-(sr+oas)*(t(j)/12)); % discounting factor

% distribute the cash flow (received_CF_bal) for coupon payments

% consider the CF is always enough for the coupon payment (to be altered)
tmpSum = 0;

for k=1:tran_num

r2 = cpn_rate(1,k); prepayment=0;

if j== % the first month
p2 = init_balance(1,k);
CF_Table(j,(3*k-2)+8) = p2; % outstanding balance of the Tranche
CF_Table(j,(3*k-1)+8) = p2*r2/12; % coupon payment this month
CF_Table(j,(3*k-0)+8) = 0; ; % prepayment

elseif j==(maturity(1,k)*12) % the maturity of the tranche

p2 = CF_Table(j-1,(3*k-2)+8);
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CF_Table(j,(3*k-2)+8) = 0; % at maturity balance is zero
CF_Table(j,(3*k-1)+8) = p2*r2/12;
CF_Table(j,(3*k-0)+8) = p2; % make the balance zero

elseif j<(maturity(1,k)*12)
p2 = CF_Table(j-1,(3"k-2)+8);
CF_Table(j,(3*k-2)+8) = p2-prepayment;
CF_Table(j,(3*k-1)+8) = p2*r2/12;
CF_Table(j,(3*k-0)+8) = prepayment;

end

tmpSum = tmpSum + p2*r2/12; % sum of every coupon payments for the

month
end

0,
(]

% then, decide 'call' and adjust the remaining principal columns

0,
(]

Cum_CF_Bal = Cum_CF_Bal - tmpSum;

if rem(j,3)==0 % callable every 3 month & no need to call if maturity

if Cum_CF_Bal > 0 %not a "while" clause
for k=1:tran_num % check if prepayable, tranche by tranche
if j < (maturity(1,k)*12)
tranche_Bal = CF_Table(j-1,(3"k-2)+8); % outstanding balance of
THE tranche
call_Unit = init_balance(1,k)*call_prcnt;

0,
(]

% put conditions to start prepayment:

% prepayable & prepay term's started

% &Cum_CF_Bal bigger than the minimum prepay amt. &
tranche_Balance is not zero

0,
(]

if (call_time(1,k) > 0) && (tranche_Bal > 0 ) && (j >=
call_time(1,k)*12) && (Cum_CF_Bal >= call_Unit)

%k, floor_int = floor(tranche_Bal/call_Unit)
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if call_Unit > tranche_Bal;
CF_Table(j,(3*k-0)+8) = tranche_Bal; % prepay all
Cum_CF_Bal
CF_Table(j,(3*k-2)+8) = 0; % adjust tranche balance
Cum_CF_Bal = Cum_CF_Bal - tranche_Bal; % adjust
CF balance
else
% "floor" decide how many times of call_unit to call
call_Amt = call_Unit * floor(min(Cum_CF_Bal,
tranche_Bal)/call_Unit);
CF_Table(j,(3*k-0)+8) = call_Amt; % prepayment amt
CF_Table(j,(3*k-2)+8) = tranche_Bal - call_Amt;% adjust
tranche balance
Cum_CF_Bal = Cum_CF_Bal - call_Amt; % adjust CF
balance

end

if tranche_Bal > 0
% the prior tranche should be fully prepayed before the next tranche starts to be called.
break

end

end

if (call_time(1,k) > 0) && (tranche_Bal > 0)
% the prior tranche should be fully prepayed before the next tranche starts to be called.
break
end
end % "if j < (maturity(1,k)*12) " end
end % "for" end
end % "if" end

end

% rewrite the Cum_CF_Bal before it goes to the next month
CF_Table(j,7) = Cum_CF_Bal;
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end

% No prepayment can occur at the last payment date, so only the annuity
% is paid.

V(L) = a;

V(i,L) = V(i,L)*exp(-(sr+oas)*(t(L)/12));

CF_Table(L,6) = a; % cash flow before the discount

CF_Table(L,7) = V(i,L);

0,
(]

% the value of the MBS is the average of sum of each tranche
% and the each tranche's value is discounted(present) value of
% sum of its' coupon payment and the prepayment plus the principal payment

0,
(]

for j=1:L
disc_Vs(i,1) = disc_Vs(i,1) + ( CF_Table(j,7) * CF_Table(j,8) );

end

%

% calculate the tranche prices; into "disc_Vs"

0,
(]

if choice ==
for k=1:tran_num
for j=1:L
disc_Vs(i,k+1) = disc_Vs(i,k+1) + ...
(CF_Table(j,(3*k-1)+8) + CF_Table(j,(3*k-0)+8)) * ...
exp(-(ft(j)+oas)*(t(j)/12)); %add oas of each tranche to the discounting
factor
end
end
%

% turn the tranche OAS into "oas_adjust"

0,
(]

else
for k=1:tran_num
prent_diff = 100;
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while abs(prent_diff) >= 0.1
disc_Vs(i,k+1) = 0;
for j=1:L
disc_Vs(i,k+1) = disc_Vs(i,k+1) + ...
(CF_Table(j,(3*k-1)+8) + CF_Table(j,(3*k-0)+8)) * ...
exp(-(ft(j)+oas_adjust(i,k))*(t(j)/12)); %add oas of each tranche to
the discounting factor
end
% percentage difference between the model and market
prent_diff = ( disc_Vs(i,k+1) - prc_tran(k) ) / prc_tran(k);
if prent_diff > 0

adjustment = min(max(prent_diff, 0.01), 0.3);
else
adjustment = -1 * min(max(-1*prent_diff, 0.01), 0.3);
end
oas_adjust(i,k) = oas_adjust(i,k) * (1+adjustment);
end %while end

end
end
end
v = mean(sum(V'));
averages = mean(disc_Vs);
KHFS = averages(1)

all_tranches = 0;

for i=1:tran_num

x1 = averages(i+1);
x2 = x1/init_balance(i)*100;
disp(sprintf(‘tranche_%d = %f (%g%%)', i,x1, x2));

all_tranches = all_tranches + x1;

end

all_tranches
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if choice ==
adjusted_oas = mean(oas_adjust);
for i=1:tran_num
x1 = adjusted_oas(i);
disp(sprintf(OAS_%d = %f ', i,x1));
end

end

return



