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1 E 44047 MBS(Mortgage-backed securities) &% nf H & By b, Z B A WREMF T
B e, I Schwartz fo Torous &4 2, PIZ T 2007-1RMBS &4 # % xt £, 4 i BDT |
EEATWAEHREN, B4 GRATLTEE T 0y PSA o & it 3 & v, o € HA0H &
rZ OAS, H# T EH THE MBS & fhE 2.
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Research on pricing of the mortgage-backed security

DONG Ji-chang, LIU Ji-xue, WANG Cheng-hao, YUAN Hong, WANG Wen-jun

(School of Management, Graduate University of CAS, Beijing 100190, China)

Abstract This paper summarizes the factors and basic theory in Mortgaged-Backed Securities Pricing. By
comparing the Structural Model and Reduced-Form Model, we get the pricing ideas. Considering stability
and feasibility, the Schwartz and Torous Pricing Model are used for reference to research on Jianyuan
2007-1RMBS. By using Monte Carlo Simulation, we simulate the BDT interest rate term structure, and
then combine with PSA pre-payment model to determine the loan cash flow and option adjusted spread.

Finally we get the MBS pricing model applicable to China through the establishment of empirical study.
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.U, ERNEPITIRETSATSOE AN WG G MA. B35 AR R FT SR i R By 35 51 A
(Stanton!!)), [HJEEAE 5 AT AR, BATRSRAIFEIM: (Kau Al Slawson!), fEF2Hidk, M.

TEARH B L5 3 T 5IABUE ZE RIS RIS DSRAT A A B % i HF R EE S E e i 1)
802, IF BASAHRITE SR SE 55 TP E] T T2 . ARIEA IR [F 0 07 1220 B S SR ATEREALPAEE T i esiiad
2, e NI B A AL G AL AR, Jr s iA7E Y, s N BRI B0 FREE R
TTRAT SIS S E AW 58218 F ST EAG T R ET SO 5B MR SR i 25, 2 A
TR,

ZEF LRI BR BARLE ML, LA Black Al Scholes® | Merton!*! $8 H B BARUE M BRI 45 ., PHHEHT
EZAYME R B FIR G g 1 5 FIZARCH SEX A BRI (RIRATSIATEIN), 5 5 IS 2R BRI
(RPELTARL), AT R A AR A SR WIS PR SR o o HALHE AR 1 B2 B AR S AL
ARG L PN A2 B PRSI, PR BRIRAS AL Findlay Fl Capozzal®! £ 75| f] CIR FIZR4H
TR R A AL, SRR AOBE A SR A AL RN Dunn and McConnelll), Dunn and
Spat!”), McConnell and Singh!® 45/ 2% B & E A HI3C 5 ASRIRRIR, Stanton™ N5 T FERLYE E 4 O
A% 5 AN BB R A A SRR AT M E R R . WA BRRSAAL: Titman M Torous”)| Kau,
Keenan, Muller fil Epperson'? | Downing, Stanton fl Wallace'!! 253 Fffy 5 F| 2 —dAE A EELAPIR S AS
FESL T AETPRSHEL, 3R CIR FIZREAY, 5 e A U A RRiZ 3.

TRATE AR T S AR 25 R 5 P SRR P I, W THRRTESE RSB THI 5. AR
RHA T IR (5N B RIFEBIE 5317 A REE AR S A4 HH AR AR RTIE BT . XA K
B CEmEE: Schwartz['? | Boudoukh™®! | Dengl'¥, Hayrel'® 4 Hrh Schwartz fil Torous EHr
ARV A HAE S R NG BEe AR RIAE IR, o LR R X AR R ST
SR o RARFI SR LRI )Rk, AR T IX SRR R AR A T SR S5 R SR AL B MR SRR 5L
Boudoukh, Whitelaw, Richardson F1 Stanton #EZLE T —FEAESEUL 2 BE EALT 71 (Multivariate
density estimation) X MBS #fi#&#1T T S5 XX HLEEAFSE. Deng, Quigley Ml Van Order {§ f a4
PSR SZUE T T A TR 8A T N SRR RIS AT, B, LTV, R, BERERNRKHRR.

A SCIEAEAUGZ7 0 A 5 i I B IEA b, SRR AT [F) B S A R IR 25 A X ), IR R A
PSA trfEiE S BDT FIRMERIMEZE G, FHE0 3 E BUA ME— R AT B 3aEZ L™ f gt o 2007-1RMBS
HI BRSPS ROLER E T BABURREAN 2, SRAE TS ERI% (Monte Carlo, MC) £l OAS %, Bf
FAERE G RE R MBS &l

2 EMRERE

MBS Zr AR MBS JEZ AR B SR B IR BUE. KA IR AR B &R
B LA B T B R i 2 MBS @ P oG SXE AL, R, T B i D B SE P S R IT: 4R HTERIE
X BT RN, FIRBBR A . H RS R OE R — f aE i S B e M e R 0s: SRz
% AIBURE Z, ARTTHESAHEAERERS, BARAHIT:

2.1 EAARE

1) BB EE A 1%

BB EERIL (Statistic cash flow yield, SCFY) SEELET >R HIEZRHY I Erilitan =R, BI4 MBS R
I EFBE S T H AR IS TR IR, MBS BR T 32 RTEA AT X P E AR ETAT ES, HE
JFEEL S A S AU AR . Biiﬁﬂé%/ﬂ;ﬁﬂéﬁﬁﬂa;%ﬁﬁéﬂﬁir TSR RS IEW BASSIRT, SEHTRRAT
HIAEH, AARSRR MBS HEI M = ;1 ariye, OF, = NI + SP, + PRy, Herft vy 255 ¢ WHIGHTY

BRI CF 25 ¢ I ERMN, BRE NI, = MByy x v, 55 t ANAIASH SP 5 ¢ HIHERTERAT
WIAEH PR MB—y N5 t A A AYHIIERIE P PR A RE LR T2 ¢ A H AR ATi (S
WA EH0).
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2) WML

A MZEL (Static spread, SS) ZEEIAF R AINEBER AR, & LA E R 2 4 i 28 12 AR R
PrElRhn L —AE E R R ZE N B Ura B AR, e, J& LRI A0 L — (e, 5}¢FUIJ”31‘$;ZFE’J
RIFRAMEIEZAL T F AR B SR, DMERI I ES TIESBER i, A28 P = Z Tty Hof:

ror A AT A S E BRI BIIFIR; ss NS HE.

SCFY 52 MBS W T RBHRACH E G I #E, T SS MR AR F A e R i SR 2, PIFfr ik
TER SRR NABKRESR. FZIEFUOEHEEA0TF, MBS B IR ARG, BIAE AT
BT T &AM AR AR T3, B SS Wil 2 o 1)

3) SIBURREAN 221k

WABUREY 2 (Option-adjusted spread, OAS) JEAEE Gl az R M2 FA 1% 18] MBS £t 7RHH
FERTEEAT KU, AT TG H 9 MBS AR E U R 22, B OTAS G4 T MBS 5 AR A
A XU TS 2B RUSL AR Y. YA, MBS fI2 A M = Z arraasy s i MP, = SP, + NI,
Nt IR 8. OAS M — R iAHRE, ﬁﬂﬁf&—/\’i MBS Bl 58 2 — B E i
WG, KB —MP2E, [H75 LU AR A BIEAF 0L Z20E A Bl MBS & MBS T s, 1%

B BUEIELFSFT MBS Wi k.
* 1 MBS EMREMEBRAER

e ot pra
B SRR
[T =5 BTRLAT 2% A 22
ARGy o DO RE TR SR RIRE R IR
| e
SRR
s 3 IEH
BEHEE FEREFARAERAR S R 5 AT (A
R AR GRS =B
SRR 22 RS H TR R BRI e TORRA IR B S MBS SR
i S
ST W AURA S LA AL

SEEMTBT PR A B AR AT AT

2.2 RFIEEE)

HWHARINOR R MR =28 KR FASE RSB, HRATEAfT# (Single monthly
mortality, SMM) MF} H BAFET -, $86F A IRATESE A S AVIARERSRF (084 AR r 4
B WIEHR; B EHERTIEHA (Constant prepayment rate, CPR) @%ﬁﬁ#ﬁ% AR 2 A $ERE BRI
LT 12 A BIHRABEER IR, AARE RN SMM, = ey CPR=1— (1 - SMM)*.

1) ZU A

T AREmERNE. RENE RN G TR AR R, — i 30 AT SRS 12 AT A
Bt eTE R XA TR, BET R E 2R IRS.

FEPAEEEHRZRIE (FHA). FHA FEEHSWERD 20 ERGOR, AR5 RS R T3k
TR RTIE .

PSA Fr#ELL. A JEIEFHS (Public Securities Association, PSA) $##H, £ ETIE KBS E Ak F2EHH
FRAGIER T LT, 55— A CPR i 0.2%, WEH ARENEHELL 0. 2% EE#ENE, BEIZ 30 4> A 424
RFIRF) 6%, WIEHRFEARZE, CPR BEZEN 6%. Lhr FH, R¥EE T PSA HEirfebl—E M REELLUR
MR AR R HUE, % FRRE E 4 i PSA BIIZER, AN CPR = PSA x $ x min(30,t), HA, ¢
FRPL AT AT RS PSA HIFESEL, i 150%PSA, MBHCK 150%.

2) HAb A
PR L. ST N B BRI SRR, BB (5 3 — Rl R 2 00 B BT
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AL f RS L ORH IR RO IR, (R BE B BN, A B SAT A2 mioRdt
BT BRBOR 2B, PR B PR HTE ST AL.

TR XA A ] I 7 S e 4R LR BT AT o S [ R 2 TR AL S &R, 8 geit 77k
B PR REFGHE B, T BAHE FLEARY [ AR el fEA LB (Proportional hazard model, PHM).

PR SR 20 T VP2 LR R SBOLIHFARESS AF R MBS €4 D st S iy BpAs ik
PERE—JOMERS H. 7 52 K00 RE 75 MERR HEIT ARSI U0 M FFTEBBE. (R IE, ASCR 24t iy PSA fanklk,
LERGE G T SUERYE, XERAR LA, TR ARG,
2.3 FUHEHPRLEH

B, FIZRRATE BT DR T 1. PR IR G5 AR AR ) i A5 AR B 2545
A, ZhASFFBRIBR | X oy RIS AEHRI FoE R, TR 3o A B R SR AR 22 (R R I AL, 5
F o KRR R TCEF B 2 R R TEFRAL. 20 T2 80 4EAUS, ShAELZE L U SHAL N F3, &
2 7510 T JURP 2 3 5 AR AT Y I s it LA

x® 2 AEFIEREMIRSIER

F AR A= 7.3y
Vasicek A BAYEREE T REH BRI
CIR Al BEHEHEREE, FE—RdER

ARG IL RN AL
N ‘ SR BB P MR B 5 TS
Ho-Lee A1 R, AR S A R IR I I B A

Hull- White A58 HAWEERN HSHOFREREHS  rTRRHARRREL;  EE B3 3h %R

THRATHHIFS. IR 5 X RNV S5
FUAH A TERHEIRTR, THEEIR: (SR sges
BT A B

55 tH MR PR A5 5 S bR T A7
RS % i 2 B R SIRR 254 5 24 T A 2
BB ER—5L

VFZESMEF S ) MBS 77 i@ BRREGER T CIR R, (HRKEIGER 7R XRAARE
TRAF LSRR SRR (g PR S5, A TS ik 17 A2 i R I B FIREAL. 15 e B FIAA
HS FAR R (E R A UR VAR, Hull-White £ (Ho-Lee SURIAIEVEH—561) M1 BDT HEEXFIZRE
Hftiid LARKEAR: wrE ERARESIFR AL, RIS 2 2 X R 2 2050, FHR
AR FE L — B R T = SO 3% I 385 (R P e ST 1] T e, )5 3l 45 4 o S R R iy e 3l 3ok
P, ENSIT bR, FF EARM AR A L. I, ASCFEXTBE MBS 7 gt iR R e i
BRA BDT FAREEAL, X HAREA 4340

BDT ##1fy Black, Derman 1 Toy "l 42, RS 1H R AR BUES o4, SRR BENLS I
B dinr = [0(t) + 2L Inrldt + o (t)dz, 0(t) A o(t) BB LA i, ALEHRIAT & 1 Hi i
IR R BBR A, 5 4 BT B AR A 3h R BB G — 3. oy TR B AR BOR M IEZS o0 A1, #5A
SHBGUMRAGI, H A A EE R, HRRENMBOESHMI RS BDT MATIRGEI G %
WA, TR0 8 BB (U =3O SRS SR,

3 SCUHARRER R

ASCEBETE 2007-1RMBS 725, B EIRAITT 2007 4 12 A 15 HIEREFT, RERNEHItFE
PER A R AR GIESR L . HARIT BT 41.61 12, RRZAFHAH A 2039 4 1 A 26 H, BEFFET
B_IM Esh I, & AT E—IK; LG R, IES 5 AR SE AR P, RFeaES: X5k AL B, C
AR, H A FOERA BT E S i s, B RHIK, C Ffw)m, Bk BEMmER 3 .
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& 3 #Ex 2007-1RMBS S EEMIEFREE

WEH PG R RERZ fTE B % LR 25T
BRI FIHIH i

AZh AAA 358212 EF BAM TFHIPEHAHE 119bp  4FFI]
B% A 3.56 {¢ 2039 4 i 1% LARARE—  FHIEEAMER —60bp 447

C% BBB 0821 1H2H K FHREFZ -30bp  A[HRLEELL

3.1 EMBE

MC BHUIE B2 FIRART S ASE RIS A5, R 77 2O (N RS TR 3T R 4T
. A DA RIS IARGA NS B AR B SRR, B A AR — 1 A I R R A,
FUHE MBS WHERTCRIEI, WM —S iR ER, RS FBIAE] MBS sy —Fm]
BT, SRmttiX Lo v RE H B TS fRT AT B BRIy MBS A%, Rk {fr BT

1) R ER AR, BN IIR R A AR, REITESR j AR L5 ¢ BN — 4 A A &
fii(G = 1,2, N); 2) FIFAREHL™ ERZARR AT ¢ SR BIIRIR (MR, ERTHRARRE

t

SWHEREIR, rje = [T] A+ L)) =1 (¢ = 1,2, T); 3) BIESPIYUUES I T i AR S Al

R, I GHET IACTF SO R AR _ LR, B/ NS YGRS M S A S AR, 4) )
ST G R ACT R AR ST S WA M P, R F SR AR AR UGS R S &8 Ly
5) FIFSERTEEAT AL, ARPETIAFIRFE S j KRR L5 ¢ BIIRATEESTE (CPR) I HARATIEEAIE PR,
HETSEIE R YIESR B Z AT A CFje; 6) B8 LSS IR MBS #9165 . TSRS A2 OAS fH,
BASEBL M BT BRI IAS BN EE j JRERARNT A MBS =ik, BE LR N K, &5 RE& BT
JZE) MBS A& HFEERI S MBS 77 G SR 2 4%

3.2 FIEIBELER RELEIEN

AR BDT BLALHE i 8 SURSRBIASR AR R B4, A4S = 24170 J0 XU R A
TR 25 AR 235 11 BRI R 4 15 Bl R HARR 2544 . o 0 XU BRI R HARR 4644, R Fl WIND S8 B AL i 8R4 T
(6] 7 H [l a7 5 e 5, SRS E0E 004 T S A JC R - RE A I SE Gy I A SR i , A SC LA 2007
12 A 14 HARZEBIRGMmEH , fgheiTaeR 1 16 REFREREEA (3R 4 FiR).

TR MATLAB7.0 844, SR A /N 307 1 AREA (0 25 A 2R THU & T BRI 0 15 3 AR BARR
g4, R BRI ZIARR 4 A g P 52 H B8, TR RIRR 2544 iy BRI 280 H 3l &R, BEOh R sh .
B45F] BDT BEIESHHN: a =011 b=0.125 c¢=0.133 o= 0.0078, HIA\SEUE P IERE R 1%
0k, BEAFTLARYE Alnr = [c+ a(b — In7)|At + oev/ At BTG AR R R, W5k 5 s, Az
1T MBS M AR BARR AT X 30 4, He2h A A )R — SUR BB TRIBGEA 360 4>, X RIZREARILE 2300 &,

TERTA AL, FEALIESRE 100 Z2FIRBACHEIT RN, CREASL, Hok#E 100 SRR s EACR.
*® 5 FISEHPREMN— XHEH

2.48%

s 2.25% 2.40%

F 4 BITETIHREARES 2 0s0, 2 14% 18; 229% _ 33;

0-5 07 Ef# 05 07 EfE 04 06 4% 07 03 EfE 11 01 EfE 05 1.92% " 0.08% 2000

5-10 07 EfE 07 05 EfE 13 07 EfE 03 06 EFF 01 06 EFF 25 1.70% S1% 1.86% L9T% 2.01% 2:12% 2.15 2:25%

10+ 06 EFF 24 05 - 17 01 @; 11 06 EFF 11 05 EfE 12 L 1'80; 1oL 1'950/0 2.05% 2.08; 218%

i " * - " - 8% 1.00% T 2.11%
1.89% 2.02%

1.92% 1 2.05%

° 1.98%

3.3 W& M& OAS MHE

FETT 2007-1RMBS A2 G (555 1 S AR R A RS AR, BIRMER AN EARTRRIZ, SRR
BDT HAIFFELUR 1 A AIIZTE R IRIRARNE. mTHEC R, SRR U AR I R AR AT
IR A AK -
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H5EHE BAM, RIAEIACH & BDT BRI 1 4~ A S XS AR, #itdE BDT BRI HE f M R R
SR, 1A AR TR AR L EVER 1 A AR EIEFIZE. RATHE 7 REEE SRR, FIRER
€, Bt 7 REERIARERAT 1 H R TCRE B B bt fEr. T BAM R £ 20 M5 H (1
A # 7 REEFZRE AT, BrA B rTEE 14 A SRR, X EEH @ BDT S AT A5
BIRARR AR LR 1A AKERAE, WlkHE T — it aG 1T 20 S AR B_1M.

FORB 2 587 Wi P SRR AT 5877t i ) SRR R R i R R BRI, B 5 ARHIRL B PRk
FEMEFIRAY 0.9 £, i TAUSKEHERIRAZ IR 3N, K RALMRR SR AR S 1 A A TCREE IR 6
FEWTREE: 1) WRAE 1A A TR FIFRREE LT 100bp LU, FE4ERE 3 A AL, T 5 4EHALL LA 5%
AR TR, LT 27bp(—BAF S ARIFIELL 27bp KFEAANL); 2) WERARE 1 4 A TSR R
FrEE TR 100bp LUF, 3R4ER: 3 DAL, T 5 4R _ER BRE0R 2K T-HoBr A 38 27bp.

A, B, C JiiE5 iy ST AR LB AR R 9 = T SE ORI 25 100bp, 50bp T 40bp, #HEITC 2007
IRMBS &7 84 s H B IBUEH S5 AR 5.95% 8, FIZR R4 31K 4.95%., 4.45%F0 4.55%. 3T
B, FIRRREZ BRI A A FE SR IR B AR A L MBS 1 B UE R R S E AR DL KA LR,
B/ NEAE B A SR R R

HETH A P 0Esmkdt S 32 A, CHEATRER (M PSA ffEik, SEaRESHIME 30 AR
HRE SRR, AR EFRE M ARATERERZ 1.5%, BIFEREREN 18%, B FEITRIZM
17.26% 897K~ HRAEE AT H LB AR A S RBHA, BRI SR8, FHlEu AR FREE
S AR R AR AR B & Bt A A IR R R, ST 1S B PR A S A, Wb —20, MR A it 5 00 S ) R
AEMER, WS RHRKIESRNAERER, F—ZfFHHRE = ii—ZfFHBORERSERF x 4
SRR, Z, AT LA E MBS AREBLEI.

A 2% MBS GBS, TWAFTHR B RE AAA TP, (BRI H 0 U E 21,
BURMES R RISALE R 0%, A & MBS B XUSALE N 20%, IRIARHRESALE K 100%. FFLL A 9% MBS
W15 A FHK R TEBOR P S RV RIR i 2 7, 14 70-80bp. M4k, MBS BT HAERI T30S, REA
e WA R S, B2 — S I SRR A, 2R O T/ T L 20bp HAME, T A % MBS & 3EE) OAS {8
flit14 90-100bp. B 4% MBS Wy FIPER N A . NEIMELGT AAA A A ZifEAMZERIEE, K
Z9J& 30bp. 05 4% 11 AMERITRITHIRESGEH TR AA- 2%, WIHRITRITH AAA FRIREARE A
FIZER 20bp. B 2% MBS WfEHFRN A %%, WHFITIREMGIRITERRAL, BAMEHEHAFKE A & MBS
Mg 30bp. T B FHBUCE 2 1278, FshitEFE 2, WY FEN L—E R shtkaMe, BEH 10bp. XHE: B
%% MBS SHH OAS fEfhit R 130-140bp. C 2k MBS #9{F SR BBB % MESMEALf AAA Zfn
BBB %Hfi I ZEEIRE, KA 80bp. i H C RICHAERAT M7, BERE mH R sitkeMe, e
7 20bp. IXKE C 4% MBS SHHY OAS {Ef4iH 190-200bp.

RYE 2 BT LA K L S ., T 58 X B FBASR AL S HAES AR OAS EIE N FHYEISE
A2 (W3R 6). FTLAEE, 24 OAS BU/NEF, HIREEH A2 EASET OAS Sl =T OAS; 4 OAS B K
B, EUR SR A2 OAS MERFFIHYT K.

% 6 OAS ESHEREEFIENITMXR

A ik
OAS(bp) 80 90 100 110 120 130 140 150 160 186
HIE M (bp) 85 95 107 117 128 140 152 167 182 0
B ZiiE#

OAS(bp) 120 130 140 150 160 170 180 190 200 208
HIE M (bp) 123 133 144 158 170 184 200 222 258 0
C Kkt

OAS(bp) 150 160 170 180 190 200 210 220 230 232

ZEHEAZE (bp) 155 166 178 190 203 217 236 265 334 00
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4 45k

BEEREL, IO 2Ry, BRI SR 2 RA S T B i TIIBUR RN 2. T T MBS &
FE 2R, TUAERATESEN G LT B . (HREEISORB I 289 L, XiF MBS B B4
MEBHISS, EREFIEZ G, SRS ES IR, T T AMER S F BBk, SR M i 2t —
LRR.

ASCHR B N OTIAAIARE, BT R R IARR G5 45 & BRI AT AOR M A M, AR o
ETIRATEEAT KX B S F A SETE T . (HCHIABCHIAR A 2 0UOGRE T (5 XM, T H
T MBS T i 335 29 XU 3 0 50t v /0. IS e R W], RS — I BE DR B3 2 0ot 2 B IR B i
BT R, IR E ST RUEE 207 | $RATIESR, A REXT MBS #EATHERfSE . XTRET S,
LB MBS E P A TIRNERRHTIT, I EAEBR LB T I, X2 BN TN A E AL

SE R

[1] Stanton R. Rational prepayment and the valuation of mortgage-backed securities[J]. The Review of Finance
Studies, 1995, 8(3): 677-708.

[2] Kau J B, Jr Slawson V C. Frictions, heterogeneity and optimality in mortgage modeling[J]. Journal of Real Estate
Finance and Economics, 2002, 24(3): 239-260.

[3] Black F, Scholes M. The pricing of options and corporate liability[J]. The Journal of Political Economy, 1973,
81(3): 637-654.

[4] Merton R C. On the pricing of corporate debt: The risk structure of interest rates[J]. The Journal of Finance,
1974, 29(2): 449-470.

[5] Findlay M C, Capozza D R. The variable-rate mortgage and risk in the mortgage market: An option theory
perspective: A note[J]. Journal of Money, 1977, 9(2): 356-364.

[6] Dunn K B, McConnell J J. Valuation of GNMA mortgage-backed securities[J]. Journal of Finance, 1981, 6(3):
599-616.

[7] Dunn K B, Spatt C S. The effect of refinancing costs and market imperfections on the optimal call strategy and
the pricing of debt contracts[R]. Carnegie-Mellon University, Working Paper, 1986.

[8

McConnel J J; Singh M. Rational prepayments and the valuation of collateralized mortgage obligations[J]. Journal
of Finance, 1994, 49(3): 891-921.
[9] Titman S, Torous W N. Valuing commercial mortgage: An empirical investigation of the contingent claim approach

to pricing risky debt[J]. Journal of Finance, 1989, 44: 345-373.

[10] Kau J B, Keenan D C, Muller W J, et al. Option theory and floating-rates securities with a comparison of
adjustable- and fixed rate mortgages[J]. Journal of Business, 1993, 66(4): 595-618.

[11] Downing C, Stanton R, Wallace N. An empirical test of a two-factor mortgage valuation model: How much do
house prices matter?[R]. FEDS Working Paper, 2003.
[12] Schwartz E S, Torous W. Stripped mortgage backed securities[J]. Housing Finance Review, 1989, 8(4): 241-251.
[13] Boudoukh J, Whitelaw R, Richardson M, et al. Pricing mortgage-backed securities in a multifactor interest rate
environment: A multivariate density estimation approach[J]. Review of Financial Studies 1997, 10: 405-446.
[14] Deng Y, et al. Mortgage terminations, heterogeneity, and the exercise of mortgage options[J]. Econometrica, 2000,
68(2): 275-308.

[15] Hayre L S, Young R A. Anatomy of prepayments[J]. Journal of Fixed Income, 2000, 10(1): 19-49.

(16] KPR, A EEFUESRL™ i 2 FEER G R MINEM T [D]. JLATRE, 2007.
Qiu K. The studies on prepayment model and pricing method of mortgage-backed securitization[D]. Peking Uni-
versity, 2007.

[17) ik, SHets. HT Vasicek A CIR B e E 15T A RIZAT HOGET (7). FEEFEAEE, 2002, 10(3): 22 25,
Xie C, Wu W X. An empirical analysis of the interest rate behavior in China’s monetary market using the Vasicek
and CIR models[J]. Chinese Journal of Management Science, 2002, 10(3): 22-25.

[18] Black F, Derman E, Toy W. A one-factor model of interest rates and its application to treasury bond options[J].

Financial Analysts Journal, January-February, 1990: 33-39.



