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Abstract

Mortgage Backed Securities(MBS) is a kind of Fixed Income Securities, In order
to valuate this kind of Securities, we must create related term structure of interest rate.
Since other factors such as Amortization, Prepayment, Cap and Floor options which
are absent in other general Fixed Income Securities also affect the MBS pricing and
interest rate risk, In the MBS pricing process, We should take account of these factors.

This article valuate adjustable rate MBS price and examine the interest rate
sensitivities by comparing different equilibrium interest rate models which are
difference in volatility assumption, They are OU ~ CIR and Linear Drift CEV
Diffusion process. We use the maximum likelihood method to estimate the parameters
of various interest rate models and use partial adjustment model to describes the
relation between market interest rate and ‘mortgage index, We find it in the pure
floater circumstance there are no large difference in MBS valuation results among
these three interest rate process, and through-the option adjusted duration method we
find that there are positive correlation between Cap and Margin with the MBS price,
in contrast with these, there are negative correlation between adjustment period and
Teaser rate with the MBS price. On the side of interest rate sensitivities analysis, all
relative results are opposite to that the correlation between MBS price and factors we
discuss above.

Finally, we investigate the interest rate sensitivities of various mortgage indices
which are difference in speed adjusted to market interest rate, we find that the
different dynamics of the major ARM indices lead to significant variation in the

interest rate sensitivities of loans based on different indices.
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PRI 9% & 1% MBS H 483 B4 % ¢ 19 9.5%4p ke ~ & 5 B9 + 2 50bps
PER] 9%E & U5 MBS H 4t s B A5 € 512 8.5%4p e » Tt 7 Mt B % E AT
M B I s > © 4t Static Duration £7ig & = 2 % 4 g 0 &3 B e

by (e AR B AT LD };;gﬁﬂ;z:gpg&_gﬁ#g KT A o

3. Option-Adjusted Duration
Option-Adjusted Duration(OAD) i & {345 &7 I enf] F B ™ R 4p b 4770

FoE PTG TR - REREATEE LR A0 S ATRE W TRF

o S ATAKEZ B RO iﬁfw@}ri’ﬁﬁfs‘—?,az-mﬂ
oAy

HPPLITRAIFT "% Ay FRTRAE P FIF A Ay PRTH .~ Pos R4
Ay 3 JIF R85 R > o 2rOADE 2 2 L OASHAI™ > F]p £ 3 ¥ OADF & if i
A LG NOAS > 1 ;ﬁd OASERF £ EA4F 1 it erh Fxd 417 4p M hOAD -
OAD#3t 2 4 % 46 » N EH EMBSH &1 - B4 | Fagp 1Rl £ 202 >
T #p 3% Static Duration® 3 ¥ & F I & Jn B e~ 2 Hoorig o oend | S A R
B 2ok T Fla s £ FIR % 0 ¥ HOAD Sua BRI r SE 3R G
7 W @82 ROADE § I FEF pr L3~ 3F MBS AR 1o (2 4p 4 h0AD
B A PGSR 4L e s 2 d 2 0ADEE = B OASHEA T o Tt E 2t
FWACR ik ede B ATHCR] 0§ A BATHCR| 2 B &R A1 B ehOAD

Pk GEEMBSTI SRR BT AL B

4. Implied Duration
DeRosa, Goodman, and Zazzarino(1993))4 ¥ — fa kv ;= 78 MBS 1] ¢

Ja’z}g Moo gt 3 ok ﬂqr W53 m}j’i—g ?ﬂ:ﬂg’gﬁkgﬁr’?&ﬁu HFH T aw r%—» 3 ik i
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Ap

. 2 Aviald if . -
AP _ ¢ b Ayield +b, (p—100)Ayield + b P 7100 Avield.if - p>100, o
p

0-otherwise

(1)
HU e biebyt B4 etz fdic; hipHens 28T 5 HMBSH < ALt &
FENFEO DGRBS - FE by EDRI S E 0 NEE MR & 0 G

DeRosaetal. i zE A +74 Fupg 4 & IR % o ziliifrﬁ?;“ et dier® Joficis o
EEEE R = SRR B S e R 9 R e e

Ap

- 2 i . ~
AL=|E>a+b2(p—100)+b3[(p 100)’,if - p>100, o
y

0-otherwise

(2)

AR AR St R RIS e SRR B D TR

e Kk di %7 il > )0t 4L 5 Implied Duration « ) F A7 {2 4g i BB &30 7 F 0P

E R LA B R B A i R R AT - B
MBS # 3§ 32k B @2 @ B Y BHRTRT AL EEF R DS

W HE

5. Coupon Curve Duration

Coupon Curve Duration(CCD) & ¥ — f&* @ W27 3 & kfp érf| F s |2eh
Sz eri— 5 CCD RHFE 115 A0 25n1F & Breeden(1991) » gt = j2 97 F &
enid & _4p it MBS A & ¢ Coupon Curve » S4B B o ® 33 2 4pF 3IHP P~
EofIF 73 8%,85%112 9%= 4 MBS » % 13T % 50bps pF » # 8.5%: MBS
1 BT 123 9% MBS 1~ @ § 15+ < 50bps F¥ » 8.5%:1 MBS § 12 7] ¢
it 8% MBS § 2 5 fI* ikt TALRF 3t B IS AR #24p 1 CCD - CCD
ch3 B ORBEATT AA R PR B B W enIE R A B L U AR R G AN
Fa¥ ApiTeng S(doi i ehse 2T 3538 p 4p i MBS 2 %) o

FENMY Ao AT R R F AR MR iR A 2 MR 8 7 0k
o (R 2-6) » d 20 AR A £ MBS 2 A TR FSAEL L R

AR R T AT X VR BIEG R IERT B P d A R

Bl e FOR R 0 I Gk 5 ] SORRE R A 470 B4R 7 OAD i 7 A 47 -



B 2-6: 15

E LA HFSF |
St R
B B

N IS

Static Static Duration| | Qption Implied Coupon

Duration | [Vith Adjusted Duration Curve
prepayment Duration Duration
change

OAD # =7 78 MBS | 3 5T |2 f24F iR & 4p ¥ 2 1 OAD * %3+ MBS

BRI RENE TR R ERER RO 2 o H R TR T
® OAD BRAFIFE R L Fafd ~ wd FFERED A Fd RAL

40
3

XK
P

Hozm 5 A I FE G i

OAD f #f% 3 OAS 15 i 2 W ¥ Bk OAS & F 2% #ic~ e 4 fp s MBS

wA ehp s 3F €5 Ak L0AS -

OAD gk Fl 2 ek § 5 8 B84~ i g 2 k& S el 7 F A o p

e 5 g W RHEELT B o

OAD B3k #] % current-coupon mortgage/Treasury spreads » 7= T i3k MBS

T B35 1T % FF <9 coupon > H st & Treasury enf| £ 87 %o

OAD £ 7 413 (Convexity) 773 f~ F] OAD A1 T 3o 53 8 F 15 %

B R R R R N R R LR R 5 TR -

TR E 5 f hiE(negative convexity) [ B i MBS A&l d e T RE € B

7 MBS e ¥ > g+ £ H s Duration $3]#7 € 1@l 8 R 4E o

FIAADTE ~d PHE L FFAFERLOMBS B RE AR R R 22

BETDFRBFLRFIRI ML aIRELT I A3 p IR o Fock > 7
3

oAk k
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Hayre and Chang(1997)# * OAD ¥ TBA Securities’ i} 2 % i* /2. > % 3
#*OAD# Tl e B FENR RGP B DA H P g
FA AR b FOAD R £ BRI 0 2 R TOASEK T A 4 ik

WhoX @ TR T E S L R

=g

BTBAT* ”to be announced” ’ % - BT A RS BT 2B MBSHuR 12 2
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§- & = aAe
R RAT R TR Y PlERE 2 E ik B MBS 8 BT T A e iE

- B A% e #rER* o forward MBS 2= A ¥ 0T Sd B AR A T

[a—

T § I SR & AR M eoic) S8k A7 § 3 P~ Linear Drift, CEV
Diffusion Model - Vasicek Model ~ CIR = &g #8113 -3 k%= % %
2. EEFE AR S AFTEHY S B RAEE L BB R
S E S R o

3. B F ok BRARA S d SRR T TN AP OTS &9
FRA > ERBARF F Fl R AL RE S H TS o

4. I foiE sk T Rk BRR TR DNGRH SR o N ERTHR A A A
FEARR AR o fes PR A AP 1Y I F RIS SAE L B AR M o
MW FEITRE 2 AR T SR T Y P RE ek B
e

S, fIF PR et R M amER e hE AR R AREDDY
AR g g o U FIS B A E D ] F AT IRE T 4 » OAS(Option
Adjusted Spread)z™ i B4 3737 1) 2t MBS i 2 -

6. 12 OAD = & A 17 f e & AP M S B % T > MBS 15 b ' cn% - 35 o
$IBHBY RGIRLCASNOAS AR FRG I o I

LR T A SR T e 0AS 0 £ 00 #T i 3R OAS K E R erATH 7 anEX
PAR RFSHP T ARG PHEL RS Fg b Bt B Bk 0AS L -

¥ E e
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: 4

OU ~ CIR ~ CEV
Diffusion §| & #-7] 2. %

Bzt

S AR L A
B m & g2 %o
HIE

AR ) R AT ;},gp
B w3t OAS» ¥ 11y
OAS § e85 (7 2.3
L iv &2 &a0AS

Bt 2z eI E
pECEAE Y WA EARL
I3tz OAS 43R
IEEL ARSI

L
E
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IERS SRTEY PRTN LY B PR P T Y

U5 PSR B o F B HFHfI SO A kAR A B
HES T T F S E T SN ’ﬁ*r/?”’ TR TRRE KIS AR S

BEEZ B RE - PRI NS R A SR T A R EE S
A €L P ARG OPE 3B LN AEHD B RS A

SRS LI PPOR AT EREL 5T FE RS PRS2

R ey e N SR L E R o P L T
PESN R R
1T * = #5941 5 #3) Linear Drift, CEV Diffusion Model(Chan et

al., 1992)(m ™ g # % CEV model) ~ Vasicek Model(Vasicek, 1977) ~ CIR(Cox
etal., 1985); # # CIR~ Vasicek #8 4% &1 (ested) i CEV Model 42> CEV Model
AT e B S SR hdic® 0 @ Vasicekn? 2 CIR R E_%+ CEV Model
A% B w4 P A 1§ Vasicek 12 2L CIR process ?C/I?ei B%Hpd Bod>
2B EBRA RS R OL ARG RRET Al s = F R IS #
(mean reverting) =3 % > 2 CIR ~ CEV Model Pi&— # 22 5 1 & i £z el # 5 ¢
FlaokB 2§ RS § 150K FARF PP JIF il d Az R~ A8F o 54 2
ZAPIFREWEA EY > R F PP TREE f R R B
WA A A S R PR R TS AT 2P o T g AR =

HEL T = RS TR

1. Vasicek Model(Ornstein-Uhlenbeck Model, OU Model)
Vasicek(1977) 7 4 1 L 15 TioF @R %@ b "G I F P @R 547
T % hif g R ROV R B R TITR RO A IRR R R G IS NS T LB

A2fS o vt kaE 2 PTG X B R DR M S AR5 o & Vasicek 2 },%L;%EJ_ v & R
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) g B AT LT Sk A T

dr = a(y —r)dt + pdz 3)
Al aifIFAFRA s 2 PJIF TR p SHIFRER = FF 5 W

B d B2 nflFFR G A F 0 Biea T @] s
& Vasicek Model # % - # 21 (Output) -

(PP F B G - B 7 A TR Y EAREET > S - 48
Llearh fee g P15 Mgy BT REREE LI FAFER W Iy > @
pFIFRE R XA JIFORBERES ¢ RET T URFRR B - Wik

LIt §F Ot bsFROfI S kELfpi ¥ s oy
#rn o

E[r(S) | r(t)] = r(t)e—a(s—t) + }/[1 _ e—a(s—t)]

201 a-2a(s-1)
VIrGs) | r) = 20

G AR A B IR B Bt B K S Az

A -

4)

Airdlc A G387 & The

(n(@) =n" Zln{p (A, T T Tias € (5)

i=1

B9 052 flo ASHIFEL TROPFRRIEWr- B - 59
F) oI A RARBETOE R AR FHMAE S8 45 0% U R S

pEN

PER Sl en S T L A i B 3 E o Vasicek 15 A hd & 4 1R

5

IR EL 2 SR R E R Y R S TR P S E e B

T i g BT MBS SR i AR o

A
3

Lh

2. CIR Model
= 7 & Vasical Model 415 ¥ iv & f B3 % > Cox, Ingersoll, and Ross #%
SRR SRR S EAIEE 8

dr = k(6 —r)dt+ o/rdz, (6)
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AP KLZFISAEER 05 LD FFTIRE o 2 fIF e R > 2 E T

- 4 s CIR fI & sg##°3] o & Cox, Ingersoll, and Ross 7= )EL&%EJ_‘T'J * - Lo

FALREAREN F DB R 5 T FF b GARBRRE 3
i\'l‘_hm,ﬂ lﬁvﬁ*ﬁi)ii‘ﬁﬁ CEFR X [ S sk PR BEAT 5 g
P T i - B R R F P Rort SdefE R e
T d R BT S ARG R A (T SR S R e d At )]
g R A i i e fe 5 259w eh+ 2 4 fie(noncentral chi-square distribution)

GETALFLT O APRETEY B PER B3R kR Rl fIr L IF R

AHE FiE RS I oA B AR T XPERET | ok > B X+ ARFELT ] &

N Ay R
P, (A, X| X360, 5,0) =ce™ ™ (v/u)*? 1, (2(uv)"?) (7)

# c=2x/(c;{1-€"}) ~ u=cX,e[* » V=0CXu! % [, % modified Bessel function of

the first kind of order q > o (7)3% =18 # 3 & fe » F5 FeBayes’ rule)4 2 Markovian

naturesE B8 7 2t P F H0R] B~ PR % - dic(log-likelihood function) &

000 = Y In{p, (0, Xy | Xy 30,5,0)) + o B FR 230800 1070 12 12 35 009 & HEgR

i=1

e A Sk o

3. Linear Drift, CEV Diffusion Model

LifehVasicek 4 2 CIR IS S o] e~ A W AR ] F Ok & & ok
7_+ > Vasicek Model Bk “E# 15 A # R 3 "EPF A ec®a 5 - ¥#c> LEF
Plgenpd b R ¥ 3o g IS KBRS D ApM 0l 8 JI5 kR4 stand {1 %
Atk » g 0 o1 e CIR Model A2 4] S i e & B g d k5 B> 32 g d
R EA RIS okER A2 F B % o Chan et al. (1992)4% 417 ™ 7]«
KRR A S AR

dr = x(a—r)dt + or”dz (8)
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PrRKFZHIAFER - 02D FTERE o S IFAER > 3 B3
Vasicek 14 2 CIR Model » Chan ¢ Model AZ 4>+ 5848 41 5 el # & I % 53K 22 4
ok B LSRR 0 A EZ S8 00050 B EEAIRRS S anE s
RO B Sgp J R R AN REIRR R g T PSR 2k
TAIEFF R & f BT A) o & Chan g% /I?%%E—'f‘? FEEBFIF p0>=1 PFfRGAT IR
il i g1 hli) o Fl o IS e R 28 RAR I3k #E o d 2 Chan %
WA S A T & P R 548 5 4 fe(closed-form density) » fst 2% i ER ¢
* Bular 84t (s e o e ki iz > HigfdeT !
% 4 # Chan ¢4 % SE #8904 a5

Mo —T =k(@—)A+or A €D

d 3 (PDehe ZERFEFELF > ATUAPT UEL Tt PR S RE S H
AR BRSO B e 4R 5 % B A fo piiedds Wi BT e A e e Rt A
A PER B2 kRt e B AdEk e

NN
\\Xr

Bote T2

PR s FITEE R R T I e R TR R T TR
Fofe p Bt 2B %R ikt 88 Haerd > F)pt 20 i g % Fisher’s Information
Matrix k G 25bnren 2% R Hice e PR ki 3

00(0)
00

fn((g):i]n{px(m,xm | X3 06,00} > & é(@)_ PR SBCH S8 0 -
=)

Fg % S0 P Fisher’s Information Matrix 2 2 5 (6 )=E(%(0) *%(H)T) RS ' Q2pk
P % B Bet 5i(6)" 2 % Fisher’s Information Matrixéhk 484 o F1 # i(6)"
FEURIA T AR e AT R R LSRR

dofe — B Aeerat o Vasicek 142 CIR #8848 & » »* CEV Model 22 » £ 473 &
PP S dp d RPRER T e s Pl Sl B U] i W H A PR A KA
FABPE 0 T L 4ok 2 U1 CEV Nodel ks AL FIFE A gt Ap 026007
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FOEPEARE P P R A A S PR A AR T R T 8

o

S REER R R 3 ELCE PR S SE E g

5. R4 A FH-A| (Partial Adjustment Model)
ERAIF A TR D I R RS A e m b e B S R a B
Bip B s PR I Ol B AR A IR R TR AT R AT R
Rl R A IS i SRR Sl VB9 R clt=gF. 45 SEIE Shy %3 Ott ek jiv
SORER T 0 AR kPR R cdn e B B F A AR ol T e
A BER A AFFE ST T kA
Li=a+bRi+cl + e (10)
HAT55pY AT T O Fenikondpfic R 53 &b ‘w5 g 37 &%

Beb TR T R A S H SRR B B - o Bl A 7 R diep A

AEDE R F b=l Y =0 B g iR 2 F D S ATTAE

b=0 & c=1 P¥ » PIHE-ndy BN 2 BED B R o
(10)5% Bd=end 77 > 5% 5 d WAL~ (A2)58 5 & £ iF ¢

Y= ao+ aXit+u (11)

Y- Y= A(Y(-Yu) 0< <1 (12)

POEY S Y2 7 st B R (desired level) ~ A 5 3B i X b AR 0t 4
B PHEFTALARLYEAF - FEAB AE RSB BT P EEY, -
(18 F ~ (12)7 #3)
Yeaol+(1- ) Yu + 4 a1 Xo+ Ay (13)
v L agi=B0 ~1-A=B1> a1A=B2~ Aume’ €~NIDO,0°%) > BI(13) ¥
Ry = =
Y=Bot BiYer 52X+ ey (14)

- R F Y B T2 R (14N ikl -
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N Y S I TR T T

1. %+ 2432 (forward solving method)

d Fabozzi(1995) 124841 % 53 + B =0 % PHL 1 A ST LAN
A KR PR REREA K LA LR R R T o @ T
sl ende w R ARBCR] S BB BCR 2 PIFRT T B Flet i d G RO R
I FRETAEL ART AR ENEAF o L MI4EE ¢ 5 Boyle(1977)F &
FEARARAESA I PIEREHTR S 0D W FE SRR S KES 2
SRR ehiE R S ATIE AT P AR R MR N R R R
" AL R (Antithetic Variable) ™ 2 #41] % £ (Control Variate)$ it % :£ 5

ok fE o A bR R R ‘?r’f‘i.ﬂﬁj gy)f(ydy =g fi» &> & ¢
g(y) s ER dls (YA - B3RS, T RiF g ol AR R Y
B0 BRMARES Y E T AL Feadn O Ry 0 g Sl

4 s _ s PRI ln _— A 1 0 2 ,
@I g et ag=HZg(y)’ﬁﬁ—rﬁi 2—n 12 g(y)—-4) - etk
i=1 1=l

A

gﬁngg%%gljg%gﬁﬁ*%w\m FI% R R GEOR AW B0
n

oAV EREFER B AR S iR B R e 2 W e

(1) FHERE2~FRLAPTUSBHT - BHIBE K
ha e hz ™ g() o3 @} 3478 =% G=IAg(y)h(y)dy

FERAE &G=G+ [ g(f()-h(dy @k 2 B & ASE_L 2§

B2fhy 2 2n k0G0 12 6= o)  RFAT RN

gy - B

*

g :G+(g—é)é— I LR 3 ¥ 1
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Var(g") =Var(§) +Var(G) - 2Cov(§,G)

7 & £.Cou(@,6) >Var(6)/2 # Cov(g.6) > 1 Var(6) Var(g) e 1+ g
rﬁ%‘ﬂﬁﬁkg /va" g ﬁ?%ﬂg{’ TE G —%" Fé&,,E"’LT: ;}El Fﬁglr—}‘qi%? @f‘]"i fﬁ%ﬂ
#&ﬁ‘h{ TR eE R

(2) $HFEB B2 ~s AT 217 S g A 5 B R Ao b R ALY Bop
- BU, 1) eh%dud * - By 2 $ikehg(n) ¥l 1-ud 4 - By, %

&gy 0 Bl

o L e
=lo)r ety )] b T - d R R g R

+Var gy +var(ga-u)]+ > Covtg ), g0-u) » &g g ot
G g aE gRG
S gl i B faﬁ,‘w B #(Crude) 3> + ot > ¥4 RHAEREH

B e kg o AR RIS AN hfa e b AP Y B
%Y EFIR R e o BHoRRAIIR B 2 > CIR 113 50U > g
it B AR AT

rt+A—rt:K(a—r)A+am*e
# P g L PRIRE F AL A fechd w3 (white noise) BALF E + BT E T d g ol
AL LBEFRT O FHFREF IR ENE > F BR A nxE %S0
B AN ERE 4 T30 F| MBS 2 % K4 A % HAERE 2 L bl
BT AL e PRI Es AW E fARM LT85 SRR A A2 - MBS

B fete TOEIZAEHROMBS Zm o PR F RRGT n L ()

W0 ) e T R T e 0 @ 3% n = SRR R ] A

2. OTS #& = 7 i #-3)
OTS # ¢ i  #5-3 ¢ Office of Thrift Supervision #72& 4 » M #8145 5 % B 77
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PRGN PR R SR A R A I f T E LS R 7
REZFVFFRALTFAX 2 G XL FRtpd 37 5 p I Al 2 Foiie
CHERLBHERNTAL GRTESNIIFRGE FELER AL
OTS st 2 % KRR S AR AT A § EOARM & 3 B AT k3=
oA~ TR
OTS ARM 4 j (-2 4 & o = 06 97l i~
(1) £ & F #1+ (Refinancing Factor)

Refi, ~0.2006-0.095%arctan[2.401%(1.021-Cy /M, ;3)]

HPCuys #nBfIFEET 5th ke 13

Myes 3 $ 0B )5BS T lag= 9 enf 7 {15 T B 5 OTS#1 4 o

—

E@RFSF o L @F ek LARMT RFRM? % > # 53 3%

"Refi" Equation for ARMs vs. FRMs
50

Fixed-Rate Morfgages

40
o
E /~
= 30
2 mbfe-Rare Mortgages
S 20
@
5
0
0.1 05 09 1.3 1.7 21 25 29 33

Coupon/Mt-3

(2) % &+ %3 (Seasonality Factor)
Seasonality=1+0.2*sin{1.571*[(month+t-4)/3]-1} 15
HY month 3 5 ERIZFFT? >

T L S T

" OTS#: * 4t c17 & Treasury zero-coupon yield4e + #* Bt TR T e L) &
Ok BT % ARk B 3 e 1 2% e

15 PR B AR % F\# T HEMTFF G A g X pﬁ.’&—‘ i R EF o d NP E S PFF 4
vE R F AT B > F A F PREM TS (Tl ninA B fr(ﬁa"'&meTSﬁf |2 %
g FSF 5 140.2%sin{1.57 1 *[(month+t-3)/3]-1}) » @ B 7 & AR 2 F iRy > 3= 1 347
FREFEED R0
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sin " 3 = % ¥k sin function
(3) B #x & % F]+ (Seasoning Factor)
Seasoning=min(0.0333*t, 1)
4= B e F]l+ ARM#FRMe3 & £ £ {4 Refinancing Factor » Seasonality

27 Seasoning Factor§_4p fp chfir g > Vo 5 d it & B Y s7irE el F| 3 #ie v F

+

% 1 edk R A E 5 5 CPR, = Seasonality, * Seasoning, * Refi, > #& 4% 5 & * & &

B2 A F T L SMM, =1-(1-CPR, )"

Mg
LSRR AAAHEIRENEA R PR ETEARE G B
T d fTA 2 IR &R B A 1T it ) MBS - Ra @3] F (R

MR G R WEM R R AT SRR EIL - E R

AEILiE PR RF T RA2FAL
Bl 42 EREA L0 FHM
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E st FHHEESS SR
P B FI| 3 pirde 7 1B RS
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TR TS TR T EREE THY / i
FEfEE I HEHRENE
ZES LiteE B =S
i BIEER =
R EER Ry i
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Fllz= - ZIRHEE B FERE ) e {E 41
cap/floor FHEE L - TEHAR—ERE T
BERTE E MBS BtERT
FHEEHHE Duration LR
Cotrrexity
EH 9{5;’% E’ﬁ'}i,éﬁ 3 ;I—u% Fn*é_ﬁ’ é 1% { E 5B g AP F A B s
f,ﬁhgﬁégfﬁgm}i—eﬁ,gg@_ '»‘__lﬁmf.? lg’@]?ég\}é‘%ﬁj

REE G EEREALEILZPES B iR BOE @ L AR KT
I F R E P AR R RARAREE L - AR A E - Rk

c A 5 AR

OASHE 1 fi LAEF A KA M BB FHRE X [ chics SR Y d 58
{

“5&

, = Ay e " Ty = s 2. N 16 Vs
FEAAFLC AR ENE L R B AETFEF A DI FAREL > T 24

TG FYEE LG T I AP e

4 h#d) S PR ARE L AT

3R BRI DS Foa 5 P Y - g Bk B A E

Fatlso m#ﬁﬁ&]*ﬁk$ﬂ$ma;éam—iW°E&ii$i
BERFDEZGHEFL c) )7 % i pERFED ORThEoy F P E 95N

UORHEESRE RS T ERREJIFRERF oM % Rigd &5 BRI B S
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B+ e (period cap/floor) ~a & B A B E G153 A4 (lifetime cap)

Step 1. -8 BB 2 9 F1 5 (2 B 7 B - S )~J1 % SR iR g e
FumEdPBEZET G F > e FIF L LE L AR g
Kau at el.(1990)zh= 3¢ » B it 2 & 4] 5 ik 7 72 83
c(i)=max[min[f(i)+m,c(i-1)+y,c(0)+a],c(i-1)-y] » 2 = - A & p & i+1
w2 & WO FF L c()

Step2. AET LR ENE~d BEFE 2 ZONFVIET T-AFp P i+l

c(i)/12x(1+c(i)/12)N
(1+c(i)/12)N ' —1

FEANZ R AFEeR DB - MBLit-1 2 AHEA 4

2 % 9 B & 95 MP = MB_ [

], i<=t <i+1

A B AL 51 =MB_, xc(i)/12

A5 t#fs A 4722 EEFP =MP -1

AE- HBEXpr i ¥tz = 2 HEhak X & (Single Monthly Mortality,
SMM) - Rz & w38 3K & 3R = PR = (MB_, —R)x pr,

At AR A & ARG MB =MB ~P - PR

A 5 tHPEFATERETTECR =R +PR +( (§I) x|l > s 54T IR

Cae

Ny
—L,»‘t*

Step3.  FlfrfiEt iR i Bl F R TR F RIS 0 AP T E ARt T

t
F 5 Z=[[Ta+ 1" -1 st m & in g 2 miE 5 CR/(14Z) -

i=1

Step4. EAF I3 HAMEINEHRTEFREFLRENERE 4B Lz

55 i 2 MBS i 1
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