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Abstract

Recently, many convertible bond pricing papers, like Hung and Wang(2002) and
Chamber and Lu(2007), use the tree structure to modeled the evolution of stock price
and the short rate. The default risk is model by Jarrow and Turnbull (1995) default
intensity model and the stock price process is irrelevant to the default probability.
Indeed, the stock price (or equity value) provides a key information in measuring the
credit risk under the structural model, and we try to build the relationship of stock
price and default probability.

First,in our one factor model, we use CRR tree to model the stock price’s process
and assume that short rate is constant. The Black and Cox(1976) first passage model
is used to model the default event.'We price convertible bond by the backward
induction on the resulting tree-model. In our two factor model, we model the stock
price and the interest rate by CRR tree and Hull-White tree, and merge these two tree
structures and the default process into one tree model for pricing convertible bonds.

We also follow Brennan & Schwartz(1980) assumptions to adjust the stock price
after convertible bonds converted into stock. At last, sensitivity analyses are given to

analyze the effect of the related parameters like the stock price volatility.

Keyword : Convertible Bond ~ Stock Price ~ Firm Value ~ Default Probability ~ Structure
Model ~ Default Boundary ~ First Passage Model
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Vi oy 5 i i % X_down-and-out call option ¥ Tto’s Lemma & #£ *341] 5% (3.1.1) g4

FURS S

E, = V{N’4 ‘[BWVT e Amdﬂ}_
{ e } |
7 N(d N(d,); Fit o, &Y, (3.1.1)
oy,
aV
where
V 2 B’ 2
ln(%)j-l-(l’f—l('-l-O'Vl /2)(T—l) ln( %Dj-i_(r-‘f_,(-i_o}/f /2)(T_t)
d = d. =

o, (T 1) I o, (T 1)

et O 17 M

B TR A S D P F AR 4oB] 3.2 1

13



Euu=>»Vuu
O

E=>V Eud=>»Vud
O

t:o t=1 t=2
B 32 =27 F AR

# 3V, oy 16 »~ First Passage Time Distribution 1 3| <+ & B¢ T 1 + At 2

B G5 o BRPEREr > 00 s=t+Ar s FRZ % - 0§ 27 F A/
FIRLA MR PR > c=inf{t> 0.V <B } =434 F %32 (Reflection Principle)®

SO ERY R PIPFR BEs 2. B aniE O 5

ln(i)—(r—ic—y—%a,,tz)(s—t)
P(r<s|F)=N(—= Y+

GVJ(?_t)

B 1
B | . RGO T CR)
(1) expq 2* 2 N(— )
2
14 o) oy \(s—1)

(3.1.2)

Fo8 - FF AT

Bde »EOWFE 0 L0 BFRGY 2 FRAR CRRY gt R Fpr g
(rf+/l,_/ )At —d

DEL [7=—d DB FRIAET ORI EAAR € & 7 martingale|2 BT
" —

B AT

e_r’m[()(l _e_zw*m) " Supe—}w*m +Sd(1 p) i At _

e+ At (3 +2; )
iy e —d _; ' u—e 2 A

e’ ’[Su—e AR ) B " I 3.2.1)
u—d u—d
redt —A ;A —4 At redt

dte L ue’ —e e " —de
=[S +S 1=S
u—d u—d



£

B G BRI A, S F IS B & B 5 & (Default Intensity) ©
iE 9% R & & K8 5 (Default Probability) 7 o » 1% 4p s fie e 3 ff 48 5 S0 e

CURGE AP 4 A N5 R AT =-In(- /A B¢ 2SR AR R A

% o

ik AT 2R SRR B 4ol 33 4

suu

P, (1-4(8,))

P(1-A(8))

(1-p)(1-A(S))

A(S)

Boundary = D¥*e"™

W33 e s L bk i

& 13 & 2L CB value = max[min(hold,call),conversion value] » i% i i§]4& /2
(Backward Induction) ™ F 84~ 7 F B & o B 33 HSu B b BR T E
G bl s P e FE R CP7EG e B Fowjort bl(Recovery
Rate) 2 6 » ¥|# P Suu 2 conversion value = Suu*q > # #3# P £ F| & & F > Suu
BLenv i § #2 CBuu=max(F,Suu*q) > 4p F 5 CBud=max(F,Sud*q) > /& p # v
7t o 9P B Su kT # i 7 B % CBu= max[min(hold,CP),q*Su] - 3

# hold=(p, (1-A(S,))x CBuu+(1- p. )(1-A(S, ))*CBud+A(S,)x SF)e™ » 5|8 p # &

7
352

}Fﬁi

P AR o

15



Yok - F]F HCAE QB F o e d 2t FSHA Y I Eogda Av -
F+ B -

Ll% 4 ;', o
i% 18 7% ¥ Briys Model s177
Rz RE Ve oy o

Et:VL_Dt
O'E =

E, = N(x)a,,r

| & § 5
| ¥ down-and-out call option™ i = 3% 1| F E_iEK & B A #lee T A2
¥+ #%73] £ * Briys Model e %
£

P 2 3 to’s Lemmarh i

TH]54(3.3.1)2 #
=>FitV &o,

Dt:FP(t,T){l—PE( 1)+P(qt, ] (1- f)Z(N( d,)+ NG d)} (3.3.1)
q, q,
—(l—ml{N(ds)—N(dl)+—N("4"N("ﬁ)ﬂ
g,

Inl +3(T)/2

V, =V, +Tax Benefit — Bankruptcy Cost
d =
VE(T)

d, +2(T)

Ing, +3(T)2
dy =—= =dy+Z(T
JE(T) )
_Ing’ /1 +3(M2 _ e
: 0 (T)
(D) = [[(po, + pp(t,T)) +(1- p*)o *1dt

pp,T)= Grj.exp[—jadstu
v,

oy
FP,T)

t

aFP(t,T)

P.()=—=IN(—d)+N(-d,) P(qt,

o)

”j=— N(=dg)+- N(-d,)

q,
Briys Modeli% i f, & f, & 1 $-#cd AL = % (Bankruptey Cost) » & ¥ B3K
RAEEBAS AL T

Tax Benefit = Bankruptcy Cost=0 > %
levered firm value(V,) = firm's asset value(V))
L

VL NE=C
Ve oy t6 0 B 231270 8

JEPFRE BR B 4+ At 2. B ehiE 8 5
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¥r & p 4z v e F(Recovery Rate)
Briys Modeli5 i o %8 BHFE A R EAR - a42F > & G 3

FPFEHIARE LT PP FRA £ vl @A S g ARMBApFE o

’
FEPaF Map 4T E o
FAPFAENTEE - RV ERS T AT PR+ A P
F R E S
t+At
[ p(o)B.-5B,1 e dr
Fp=— N (34.1)

> p(z)[B, -SB.1 e "dr
LN F T BB A RIT AT IN ‘ ¥ )’j‘*u{’ﬁtﬁl—**ﬁ'?
C

[P Bt 4 AL 2 1 7 o S i = 2

v p(r) & & 1B g pF gAY
Bor it G F o RGN LW 5 B K pEBEPER Bhr, it 9 P L SB, &
g T & T Hend i # 5 (Straight Bond) 5 7, PR R TR L

EYVESIEIHN PR L R L &

o

EORFT S P Gl Y

l%ungu» ,TJ'{JF%E/\ lli‘%m{f

l% B 4
B8] 3.4%7 7%

CB,
CB

N CBy
oF

R34 THEETIFEDLHE

Nud

FINS

P CB: ¥ fEdgE o @

v

FAYBH S T-PT A B A ICBATEICB

REAENEE R A woF i B0 r o FoFL F XA BoAL BT .
SRR ELE

EOFEFF,=A0F > #7317 83wt 5 (Recovery
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Rate)o = j—]D: =a x(discount factor) -

$I& - 75§03
d >+ Briys Model i3k <287 91 3¢ PR Hull-White§1 3 $03] > & 2 = 53 f 5 4

$% * Hull-White 4! 5 #-3] > 22 Chamber & Lu(2007)4% * BDTH|F #5317

(Ri.Jril.-*)At
2 2 ) 7T N Y = ’ i _d l——
hele - F]F = ) 0 CRRY et ki F p e F 3 B 5 p:e—d ®
u—

DPWFRIRT > BB EAR ¢ L F martigle!d F > P 4T o

01— M)+ Supe Y + Sd(1- ple M ] =

(R +4 ;)AL _ e(Ri ETRLY

P R LIl (3.5.1)
u—d u—d
RjAt 4t =i A RijAt
— s 48 s
u—d u—d

He R FFiIHF jB&enlS /1,-,,-* SHTE R RS REE QR A o

#-iE 48 5~ Hull-White tree feCRR tree5 & + ~ BADR B4 £ 2 4 gk
fefld 2 B 5 tedpbdt p > p A B0t 2 BB B8 p 7 I E D AR AT
T - e BALEEF pLP,,DisPasPsoPs H 3G EIEP 40T o

Hull-White tree# % & 5 E(R)=PR,+PR +PR, » %% # 5

u u

V(R)=PR’+PR+PR>—E(R) » 8¢ R,R R, A u&&F|F ik £

u u

TR PP, P R A F R FET T i o
CRR tree#) ¥ & 5 E(S)=pS, +(1-p)S, » % % # 3
V(S)=pS, +(1-p)S,  —E(S) » £ ¢ §,,S, A~ ul i & ik~ TR p,(1-p)
PR R TR o
BFEAFE EL AP T A2 B F S N5 Brigo and Mercurio (2006)

'+4%F. Approximating Diffusions with Trees® 3 | L ¥ F 2 S 4pk > £ {1 * ¢34
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£ 24 5 Hull and White(1994)~ 3B 8g i 0B S8 F e = 2 - A K2 2

ek 3.1
R/S R, R, R,
S |p=pxPte | py=BxP, by = FxP, -z

Sy | pP,=(0-p)xP,—¢ p4=(l—5)me p6:(1—p’)de+g

%31 2 gL EN fg% x
_ E(RS)-E(S)E(R)
VOV (R)

PRSI I N kA ke TV E

El] plapzap3’p4’p5’p6 °
# ¢ E(RS)=p,S,R,+p,S,R, +pS,R, +p,S;R +pS R, +p SR, * p & ¢ 4 #co
B G S JIF R R 2 EA LB FRE S AR doB] 3.5 4T

R,,Su

sy

5F
R,,Sd
AR,.S

oF

ARy, Su
R.,S N
OF

AR,S) $AR,S

V__...--‘/ O
F R,,Su
LR
5
R,,Sd

T

a

T

AR,,Sd
N
B 3.5 = 73 #A - ~8
SRt D J
u—d
efFA5%8 4 0 & 2 4% Dai(2009) 0 Stair tree K fR A gt B AL B ALF S G A L

B+ ®Q009):ER § fIF A E T L A p=

ST EBQRIDN  u=+A -0 /2)A B¢ XA LI F o A5 L&
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Bk G BR ooy B R R RE R o

EATRE

Hull-White tree ~ Stair tree £ i& ¥ 4% 5 & 3 ATenphk S B @ p ¥
R #E%ﬂiﬁ%‘éf#if'JT - BAaAEF P1>P2>P35P45Ps>Ps>P75Ps> Py’ Hi
FEM 4o T oo

Hull-White tree# % & % E(R)=PR,+P,R +P,R, »

m-"m

V(Ry=PR'+P,R+PR,

wlt, "—ER)Y > ¥ R,R, R, AN EAIF R T

Tk PL,PLP R AAIF R FT L TR S o

Stairtree ﬁ};?_ I,E_P' E(S) puSu+pnzSnz+pd ﬂ:%:,?

V(S)= 5, +P,S, + S, —E(S) » B9 8,8, 8, Aul %40 7k~ T

u?’

TE PPy R AR R T TR

BFEAFA LI WIOEENN R - Bl | LB kA - AF> 2
4o 32
R/S R, R, R,
S, | py=p, %P, +¢ p,=p,xP, p,=p, %P, —¢
Sm pzzlﬁmxf)u p :ﬁmxp p8:5m*l)d
S¢ | Ps=DpyxP,—¢ p6:ﬁdxpm P9=l7u><131+8
232 L EAAPIAES R

A gq s s flr p- ERD-BOPR) 4 ooy iz 4 soggee » wv 1w
WV (R)
21 P1>D2»P35DasPssPe> P75 Pss Py °
He
E(RS) = pISu + pZSm u + p3SduRu + p4SuRm + pSSmRm + pGSdRm + p7SuRd + pSSde + p9Sde
) p 7‘% P4 :r‘r’#'ﬁi: o
HiE \1 bk”“l%lv’-{nf/»\ WxEL AL At 4o 3.6 P -
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S

c

S

3

S

Ey A A P
[ (o

(73}

-

By
(]
3

AR,S)

w
o

oF

S

o I 0
c

S

3

R.,Sd
B 3.6 = F]5F AL ~ k&
&2 4F S TS ARG ol SRR E T AT

A8 AEFERLLE
Brennan & Schwartz(1980) Bk & @ FTAV Hd = fi7 H#ES o :
V=N,B+N.C+N,S* (3.6.1)
P Bi @ Fif % (Straight Bond) s 35§ &5 Ny 2 & 3§ 53 (78
BICLVHEBESPFIDHFRE N Gv PG 7k S5 E#
BAPRY 0 N, b P Ak e o

A ABRRTERS - ks TR

B AR LTy A
7t ;ﬁg Mt TG 2IESRE O B ST T ARERNAES
V =N,B+(N,+AN)S* (3.6.2)

# ¢ g(ConversionRatio) 5 ¥ #4 & @ G 6] ) AN=N *q 5 #EH LR E
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e He o #(3.6.2) 58 3T 16T B PR SRR RS

s VoNB
(N, +AN)

SR 0

1 AC
Conversion value=q*S

d ¥ i ﬁ%ﬁ;%érm;f% ) gi?ﬁ%ﬂ?é’ﬂkfﬁ CHsa

(3.6.3)

SEFAY TR

P e R R E o LR LR A2 R 0 2P F AR

W fRE o AR E A
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Fri FHEERHLH

la’;"‘ éf" - ﬂ; ﬁ-«:ﬁ. gtf:é-_‘—;-‘;t

\\\?{r

ARFE - FF AR - miRL T ER ST 0 T S SR T
A= % (So) = 30 ~ ik 5 (05)= 0.4~ F|H P (T)=6~ FRFF (A=
1~ %6 3(F)=100 ~ @3 F(CR)=2~ F X v §R(CP)=113~ &k *& 1l
F(r)=0.05~ & P HFEATIRF (y) =0.05 F A ¥ 25 (8) =04 ~ Bk i bR
#(NS) =10000 ~ F id F % 5& H(NB) = 9800 ~ ¥ &4 = & i 55 H(NC) =200 ~ =
7 ardp # B (D) =F*NB+NC)= 1000000 > »#* 7 i& £ " #§(B) =De "
T,
A - B A ] PR R AT
St : Stock Price
F : Face Value
CP : Call Price
RV : Rollback Value

CV : Conversion Value ='Stock Price’ x Conversion Ratio

fdots - B & BLR g2 F iAo R 4.1 Hon

St | MAX [min(F,CP),CV]
2041 BoAY HBE L TR

PR B BE R B2 T iAok 42 1w

St
RV
MAX][ min( RV, CP),CV]

42 ¢ BH BB B2 TR

23



4475474 44775474
106.0132 106.0132
320 106.0132 30 106.0132
58.61434 |:> 5561434
8861434 | 20.10% 8361434 20.1096
\ 82.20167 8220167
\ 82.20167 82.20167
\\
A
A"
A
4
B4l FwiEns i
- F1F A RGR S Ao 4.2
B
A 330.6053] 661.3006
2216717
4433446
146,501 443.3434
2071877 148.501] 297.1819
90.60351 207.1519 90,60351
1992262 199.2321
6676623 199.207 6676623 190.207
143.0223 143.5063 6676603 133.5325]
4475474 133.5325 4475474 133.5325 4495474
106.0132 1080976 109.517
30 106.0132 30 1080976 30 109.517
8861434 9244171 96.58031 30] 100]
5861434 20.1096 9244171 20.1006 9658031 20,1006
8220167 86,0347 0474455
8220167 1347987 86.03447 1347987 0474488
5163929 59.61748 13.47987 100
8163929 9035526 80.61745 9.035526
3464702 0458556
5464702 6056596 0458556
5037817 6.056606] 100]
59.37517 4060058
0449713
9449713

W42 - FIF A AR bl (7 3

2.721539 100

R

& 8L B 7 & ¥ & 5 Max(min(100,113), 330.69529%2) = 661.39058 -

GBA T EF

/3 2
-

¥ A 2k Rollback value =

& 5 Max(min(443.34455,113), 221.67168*2) = 44334336 » &

e %5"1(611.3906*(1-0.000031120)*0.463916+297.1819%(1-0.00003 1120)*0.536084+

0.000031120*40) = 443.3445S5 -

PR B 2T

PL e gL

)
o
[
1%
Ny

2PF ARG RA-E 4324 44

t=0

t=2

V(S) =1040818.221

V(Su) = 1222061.991
V(Sd) = 974434.3482

V(Su?) = 1481514.291
V(S) = 1112505.887
V(Sd?) = 949644.6042

t=3

t=4

t=5

V(Su’) = 1854827.482

V(Su*) =2390568.539

V(Su’) = 3167946.254

24




V(Su) = 1305315.581
V(Sd) = 1059357.391
V(Sd®) = 949574.3469

V(Su?) = 1571837.922
V(S) = 1203987.92

V(Sd?) = 1038972.131
V(Sd*) =965012.3996

V(Su’) = 1947260.673
V(Su) = 1398728.375
V(Sd) = 1152262.372
V(Sd’) = 1041546.108
V(Sd’) =991805.3339

% 43

S =R LS P

V4

t=0

t=1

t=2

ov(S) =0.115293907

ov(Su) =0.145977272
ov(Sd) = 0.08208865

ov(Su?) = 0.179673145
ov(S) = 0.107264415
ov(Sd?) = 0.056547258

t=3

t=4

t=5

ov(Su’) = 0.214576826
ov(Su) = 0.136837934
ov(Sd) = 0.07575636

ov(Sd*) = 0.038002932

ov(Su?) =0.248610102
ov(Su?) = 0.169834635
ov(S) = 0.0995985

ov(Sd?) = 0.051863797
ov(Sd*) =0.025095735

ov(Su’) = 0.279893237
ov(Su’) = 0.204601907
ov(Su) = 0.127982505
ov(Sd) = 0.069805285
ov(Sd*) = 0.034700204
ov(Sd”) = 0.016374009

244 S FFHALDSBNTFT AT R
PERT RSP A8 B F ek 45
=0 t=1 =2

MS) =0.00377293

MSu) =0:002532338
MSd) =0.007079485

A(Su?) = 0.001292359
A(S) = 0.004955785
A(Sd?) = 0.009379439

t=3

t=4

t=5

A(Su’) = 0.000505367
A(Su) = 0.002875508
A(Sd) = 0.006787491
A(Sd*) =0.010210402

A(Su*) =0.000150313
A(Su®) = 0.001507447
AMS) = 0.004761347

A(Sd?) = 0.008240454
A(Sd") =0.010635978

A(Su®) = 0.000031120
A(Su’) = 0.000658778
A(Su) = 0.003135185
A(Sd) = 0.006624109
AMSd®) = 0.009363021
A(Sd’) = 0.010965002

%45 - FlF ALY &R

§ 2430 244 2457 FOOLHARF o 27

AR PE > 2P FAAR  E P FARF o P B E
PERTER ST LSS AT Aeh 46

SOl
FAARF > ENP I
BRI R R -




& gk D, Dq & gk D, Dq
(1,1) 046857 | 0.53143 | (5,1)A | 0.463916 | 0.536084
2,1) 0.466972 | 0.533028 | (5,2) 0.465656 | 0.534344
(2,2) 0.472848 | 0.527152 | (5.,3) 0.469846 | 0.530154
3,1) 0.46538 | 0.53462 | (5.4) 0.474356 | 0.525644
(3.2) 0.470097 | 0.529903 | (5.5) 0.477481 | 0.522519
(3,3) 0.47584 | 052416 |(6,1)B | 0.463763 | 0.536237
(4,1) 0.464371 | 0.535629 | (6,2) 0.464567 | 0.535433
(4,2) 0.467414 | 0.532586 | (6,3) 0.467748 | 0.532252
(4,3) 0.472469 | 0.527531 | (6,4) 0.472257 | 0.527743
(4,4) 0.476924 | 0.523076 | (6.5) 0.475819 | 0.524181

(6,6) 0.477911 | 0.522089

246 - TR E B E R T

2o Gu(l,]) s 2 %

(rp+A(S)" )AL (0.05+0.00378006)1

e —-d e =0.6703

p, = - =0.46857 > H ¢ 1 % @B G
Pu u—d 1.4918~ 0.6703 s ®BIETIS

A(S)" --In(1 - A(S))/Ar = 0.00378006 »u % % it & 5 & u=e """, 4=
Wu;p,=1-p,=0.53143 -

PR-DFBEENWBFRIHFERI L0 7 F I - FHoirite

PSR R-DEOPFESFEEOP T R ATHT
11=0.00377293 | 12=0.00494882 | 13=0.00538885
14=0.00526054 | 15=0.00523928 | A6=0.00534785

247 - FFHEA P E 9B S
He b8 2 240T D BREE(LDOEFEHF A1 437 - B EE2,1)
816 BE(2,2) el & A %] £.0.4685770.53143 » 4_F](2,1)cH8 2 4 (1-0.00377293)*
0.46857 » 4_F1(2,2) e % % (1-0.00377293)* 0.53143 - Structural model & 1 % th
unconditional default probability ¢ ¥ **Reduced model*7 & 1} % ¢funconditional
default probability » # % £(1-0.00377293)* 0.46857*0.002532338+(1-0.00377293)*

0.53143*0.007079485 = (1-A)* ky > ¥ 1435 48Ny ©

26



BE - i 9P F e v ot F o 5 Reduced Model 7 123545 b & 15 -

4o 4.8 #757

Ro"=0.05226632589 | R;"=0.05257887760 | Ry,"=0.05273357684
R5"=0.05275963233 | R4" =0.05274632158 | Rs" =0.05272515973

%48 - FI AT G

E@Q_RO*XN :e_erAt[ﬂ,1 Xé“f’(l-//{,l)] v oude iRy H ¢ " = E R G —fl]j' ;£

i e =N A x5+(1-24)e N [ A x SH(1-A)]] T R
EFEAFEBIREOLE > L R4250AB 5 ) o ABESE 4 95§ Spe 5 221.67168
# g€ 4% % & (Conversion value) % 221.67168%2 = 443.34336 o f& 4 {5 % 35 5 > 54
40(3.6.3) 5% » Sae= (3167946.25418 — 9800*100*e > )/( 10000 + 2*200 ) =
214.97514 > 4 % & (Conversion.value) & 214.97514%2 = 429.95028 - § %% i #
g T 5% SRR S L 0 E A ARTR IR R T
POEET G R A 495

* 157 88.614343451
A (A AR (SR ) | 88.128632736113180
% 49— F]3 44T x% .

FRECRR  REEFRTE  THEHGERY 7% Aok aigphip
d >>Cox-Ross-Rubinstein (1985)57~ F ¢ ZHM » & 7 2] Hp #endBiT>0 & 5 <

B LT R R A e o TR CB K § T F Y e HAR A T 0 Ao R

43575
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89

88.5

88

CB Price

S I

87.5 \
o \/\ Al /N
V \/ \/ \/ \ / N ——CB Price
86.5
36
85.5
85 s s e e L H m e e e e T
LONO{)ﬂ‘DLONOO#C)LO{\AOO#C)LONOOﬁ’OONOOQ’OONOOﬁ’O
W43 - T3 AT G R B e ek

A

It n=6 n=9
0.01 103.4956" | 100.8705
0.02 100.2652 | 96.80371
0.03 96.23531 | 93.06843
0.04 92.41573 |.89.62933
0.05 88.61434 | 86.38571
0.06 84.62762 | 82.95778
0.07 80.58572 | 79.08103
0.08 77.32311 | 75.06781
0.09 73.63572 | 70.42963

0.1 70.35199 | 73.76896

% 4.10

28
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120

Sigma_r

100

-4
[=]

CB Price
[-i]
(=]

]

[
[ =]

a0l a0z 003 ©00O4 005 006 007 008 009 01
W44 - P15 HA R R G SR B A 1T
d R F ERETHFITRFDPLEMOITRE T £ 4102 R 447

PIFABRNE » 7 G AR o

L w ot F AR R A

delta n=6 n=9

0 87.6880 | 86:2131
0.1 87.9196 86.2562
0.2 88.1512 86.2994
0.3 88.3828 86.3425
04 88.6143 86.3857
0.5 88.8459 86.4289
0.6 89.0775 86.4720
0.7 89.3091 86.5152
0.8 89.5407 86.5583
0.9 89.7723 86.6015

% 411 - F]|F A w ot AR R A 47
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B=n=6
=&=n=9

Jr
=



Delta

of
w |
89
des
- Wen=6
33? W A=
86
85
84
a g1 02 03 04 05 06 07 08 09 1
B 45 - F]F A vt FagR B AT
T N EE LE LIRS T SR F LY S T

Glod £ 411 2B 457 Faog vt G483 - B 2 @ <]ix—ﬁl—*r"‘$$ L A g
‘T"ff"%ﬁzf%fﬁbbf}ﬂ]%ﬁ% ’?.ﬁ%f%'_ﬁii ffhé&% M e O (]
< K '% BB R AR R AT

Sigma.s n=6 n=9
0.1 75:1357 | 75.3633
0.15 77.8906: 1 78.0745
0.2 80.5085 | 79.9812
0.25 82.5136 | 82.5389
0.3 84.3251 85.2171
0.35 86.1916 | 86.5374
0.4 88.6143 86.3857
0.45 89.8055 88.5823
0.5 87.8414 | 89.9696

%412 - FlS AR GO B R AR A A 1T
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d 3V F
%@@%4ﬁﬁ$oﬂ&?uﬁ@%¢gﬁgﬁﬂg

Slgma_s

alien=
===

2.1 018

B 4.6 - T3 A%

02 €626 03 038 04 045 05

85 B SR

BRE AT

FREBET LB AFRER (R RAEZ ) 7 &G (F

FUE TR B B A 474 (R TR B

« A

CB Price
c3 888883

100

g 8

AR R AT

(RS C R LS ] IR

So n=6 n=9

5 71.4210 73.4194
10 72.7246 74.5266
15 75.6821 76.3094
20 78.8372 79.4830
25 81.5133 84.5897
30 88.6143 86.3857

# 413 - F]F A DA R AR R AT

S0

_J!_*__‘_a‘_gtzzii

5

® 4.7

10 15 20

- Fl=+ A 4
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FUL B GRETRG ARG Ed A AIBERATT gD ARG ARF
R ﬁ&%°

3
T

= B3 3k E

n\ti

= ¥+ #3] ¥ Chambers & Lu(2007)- #: * Hung and Wang(2002)2. #

5o K%k 4 F & 72 o Chambers & Lu(2007)4% &7 B 6]+ » — B LG &2 F %
V- BEEF ALV EELSPOE
«Casel : m#z Vo7

PRERBFLZERD > BfLE Rl L T EESTFE > X
FF R W EE S T S SBeK

B9 95 1 (So) = 30 ~ 5 BB % (G =023 “FH P (T) =3~ R B IE(A =
1~ & %5 §5(F) =100 - & g (CR)=3 ~ f 5 ff w1 #(CP) =105 ~ "% i £7 ]
Fip b hl(0)=-0.1- & TIF Ro=R =R, =017 b {15 Ry =R;" =R,
*=0.15-

FE B TR Sl

P13 b 5 (o) =0.01 ~ F1 3 328 @ jF F (a) = 0.1~ JR & *F RB(NS) =
10000 ~ F i@ i % 5k #(NB) = 9800 ~ # # 4 o> & f 52 #(NC) =200 ~ = & 3|4
p g & (D)=F*(NB+NC)=1000000 ~ = & F 7+ 845K T (o) = 1 ~ i&E P HE
(B) = aFP(t,T) -

AE At s TS A S DR BRG] BEL TS Ak - B HCR 6]
b il- W EBESL Tk - IS EAFGL 41 ¢ FHRSRE ST
ERES S TSR TR

SRS EF BB AREnZ AL 4oF 4.8
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37758

115.1559

113.274

23.53601

8445698

54.48698

37.758

115.7904

30

113.274

94.49999

94.49999

23.33601

86.72136

86.72136

37758

116.529

113.274

23.83601

89.05489

89.05480

\

{10074

= FS A A HDR e W49 5
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\

7

37758

115.1559

L113.274

23.83601

54.48698

84.45698

37.758

1157904

20

113.274

94.49999

94.49999

23.83601

86.72136

86.72136

37758

116.529

L113.274

23.83601

§9.05489

89.05489




30

94.499599

94.499599

A

4752222

142.5667

142.5667

30

96.13074

96.13074

18.93851

8738717

8738717

475202

1425667

1425667

C 30

97.31054

37.758 97.31054
115.1559

113.074 18.93851

5591394

2333601 501394
5445698

5443608 4752000

1425667

37.753 1425667
115.7004

113.274 30

98.51004

23.33601 98.51004
86.72136

8672136 18.93651

90.46739

37.758 90.46739
116.529

113.074 4752000

1425667

2333601 1425667
§9.05489

59.05489 30

9973232

9073232

15.93851

Y 9204799

92.04799

47502020

1425667

142.5667

30

100.975

100.975

18.93851

93.65619

93.65619

R R P 2
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§ 8B o7 # & % @ 5 Max(min(100,105),59.81147*3) = 179.4344 o
§80 A chv G E 5 Max(min(142.566666541169,105),47.52222*3) =
142.566658649503 » H ¥ Rollback value = ¢ ***"! (179.4343*(1-1.033¢-07)*
0.753769 + 113.274%(1-1.033e-07)* 0.246231 + 1.033e-07*100%0.874) =
142.566666541169 -
8. C en™ i 5 Max(min(115.1558526,105), 37.7580%3) = 113.2740 » # ¢
Rollback value = ¢*''""1(142.5666*(1-1.846¢-07)* 0.073434 +
96.1307*(1-1.846e-07)*0.048232 + 142.5666*(1-1.846¢-07)*0.466963 +
97.3105%(1-1.846e-07)*0.189704 + 142.5666*(1-1.846¢-07)*0.170714 +
98.5109%(1-1.846¢-07)*0.050953 + 1.846¢-07%100%0.792) = 115.15585 -

d 3t A AR+ Hull-White 13 %54 5 % Chambers & Lu(2007)#74% * ¢

BDT 15 #7317 F o 3 ot ol S st iedgo de 204,04 45 7 -

t=1 t=2 t=3
Ro=0.10 Ry=0.1099  |Ry, =0.1209
HW Rg=0.09 Ry =0.099
Rga =0.081
Ro=0.10 Ry=0:1099 | R, =0.1213
CL R4=10.09 Ryua =0.0993
Rgqa =0.0813
Ro=0.10 R,=0.1174 | Ry, =0.1348
Ry =0.1000 | Ry, =0.1175
53] R4=0.0827 | Rn=0.1002
R4=0.0829
Rga = 0.0655

% 414 = F)5F #°73) Casel 41 & A+t

BT RANAIN LSRN PTAE T T ARTR 0k 4152416

9T
=1 =2 =3

sgien | VRS)Z1040818.2 | V(R, Sw=1169662.7 V(Ruu,Su?)=1349094. 1

R V(R,,Sd)=1030442.7 | V(Ru,S)=1173871.9
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V(Ryn,Su)=1196162.9
V(Rn,Sd)=1056943.0
V(Rg,Su)=1223549.8
V(Ry,Sd)=1084329.9

V(Ru,Sd%)=1063256.9
V(R,,Su’)=1364361.8
V(R,,S)=1189139.6
V(R,,Sd*)=1078524.7
V(R Su?)=1379896.3
V(Rim,S)=1204674.1
V(R,Sd*)=1094059.2
V(Rg,Su?)=1395702.2
V(Rg,S)=1220480.0
V(Rg,Sd*)=1109865.1
V(Raa,Su?)=1411784.2
V(Raq,S)=1236562.0
V(Raa,Sd%)=1125947.1

% 4.15

= FlF #3) Casel 2 Hp &g @ F A

t=1

t=2

t=3

L !

ov(R,S)= 0.066293

Gy(Ry;Su)=0.074246
ov(RuSd)=0:053203
oy(Ryny SU)=0.072601
ov(Rim, Sd)=0.051869
ov(Rg,S1)=0.070976
v(Ra,Sd)=0.050559

ov(Ryu,Su?)=0.081018
ov(Ruu,S)=0.058779
ov(Ryu,Sd%)=0.040967
ov(R,,Su?)=0.080111
ov(R,S)=0.058025
ov(R,,Sd%)=0.040387
ov(Rin,Su?)=0.079209
6v(Rm,S)=0.057276
ov(Rin,Sd*)=0.039813
ov(Rg,Su”)=0.078312
ov(R4,8)=0.056535
ov(Rg,Sd»)=0.039246
ov(Rga,Su?)=0.077420
ov(Raa,8)=0.055799
ov(Rqa,Sd%)=0.038686

AR s ) & BLePiE G F o Aok 417 o o

% 4.16

= FH A Casel 2 EHPFTAEARATR

t=1

t=2

t=3

AR

A (R,S)=3.455e-07

A (Ry,Su)=1.846e-07
A (Ry,Sd)=8.692¢-07
A (Rm,Su)=2.111e-07

A (Ruw,Su?)=1.033e-07
A (Ruw,S)=5.958¢-07
A (Ruu,Sd*)=1.856¢-06

36




A (Rin,Sd)=9.484¢-07
2 (Rq,Su)=2.404¢-07
2 (Rg,Sd)=1.032¢-06

A (Ry,Su?)=1.120e-07
A (Ry,S)=6.278¢-07

A (Ry,Sd»)=1.920e-06
A (Rm,Su?)=1.212¢-07
A (Rm,S)=6.610e-07

A (Rm,Sd*)=1.985¢-06
A (Rg,Su”)=1.310e-07
A (R,8)=6.954¢-07

A (Rg,Sd*)=2.050e-06
A (Rug,Su’)=1.414e-07
A (Rga,S)=7.310e-07

A (Rga,Sd*)=2.117¢-06

B ARG (2P FAARR ) X B

% 4.17

= F)F #-7) Casel % # & 8LiE

Qi

dA 4I5S £ 416 £ 41T T S D ISk (2 PR GPE- )

e gk -
» Bz TRER

Wi AR B B 1% AR

(2P @ P AR ) » 3 I AR 0 F 278 R
A T F LN AR BB fort Faodk 418 T o
t=1 =2 t=3
HW 0.32 0.32 0.32
CL 0.32 0.32 0.32
8(R,S) =0.741 8(Ru.Su) =0.792 8(Ruw,Su’) = 0.874
8(Ry,Sd) = 0.792 8(Ruu,S) = 0.874
8(Rim,Su) = 0.819 8(Ryy,Sd%) = 0.874
8(Rin,Sd) = 0.819 8(Ry,Su?) = 0.889
8(Ra,Su) = 0.846 8(Ry,S) = 0.889
8(Rg,Sd) = 0.846 8(R,,Sd%) = 0.889
8(Rim,Su?) = 0.905
L i B! 8(Rm,S) = 0.905
8(Rim,Sd?) = 0.905
8(Rg,Su?) = 0.920
8(Ra,S) = 0.920
8(Rg,Sd%) =0.920
8(Ryq,Su?) = 0.937
8(Rua,S) = 0.937
8(Ryq,Sd%) = 0.937
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3 4.18 = F]3F H-7) Casel % # & 8w izt &

d RS P AR R T (@R 5 D B v o F Q)R § FTTRES
A LS ard 419 41T
& gk Pi P2 Ps P4 Ps Ps
(1,1) | 0.097983 | 0.068683 | 0.446255 | 0.220412 | 0.125144 | 0.041523
(2,1)C | 0.073434 | 0.048232 | 0.466963 | 0.189704 | 0.170714 | 0.050953
(2,2) | 0.073435| 0.048232 | 0.466964 | 0.189703 | 0.170714 | 0.050953
(2,3) | 0.098004 | 0.068662 | 0.446334 | 0.220333 | 0.125163 | 0.041504
(2,4) | 0.098005 | 0.068662 | 0.446335 | 0.220332 | 0.125163 | 0.041504
(2,5) | 0.125393 | 0.096274 | 0.412784 | 0.243883 | 0.090428 | 0.031238
(2,6) | 0.125393 | 0.096274 | 0.412785 | 0.243881 | 0.090429 | 0.031238
(3,)A | 0.753769 | 0.246231
(3,2) | 0.753771 | 0.246229
(3,3) | 0.753774 | 0.246226
(3.4) | 0.711427 | 0.288573
(3,5) | 0.711428 | 0.288572
(3,6) | 0.711431 | 0.288569
(3,7) | 0.669811 | 0.330189
(3,8) | 0.669813 | 0.330187
(3,9) | 0.669816 | 0.330184
(3,10) | 0.628910 | 0.371090
(3,11) | 0.628912 | 0.371088
(3,12) | 0.628915 | 0.371085
(3,13) | 0.588712 | 0.411288
(3,14) | 0.588713 | 0.411287
(3,15) | 0.588717 | 0.411283
% 4.19 = %3 H73) Casel &8 &80 L5 5
PR-GFBESIBEIBIR A FEHI LR T I FH Oz 9P

v Lo A i s AR ,T*u? £2 Chambers & Lu(2007)14 Reduced Model

B AU iE g G SO B dod 420 P o
oW | A=0.0717 %=0.0735 %3=0.0755
CL | A=0.0717214 [3,=0.0774391 | 13=0.0843733
A | A=3.45493e-07 | 1=4.53957¢-07 | 13=5.61967¢-07

2420 = F]F -4 Casel &+ #p i3
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g R S B R R B BR R N A

B1 2 w2 JEk

=y
/\.—
~mbe
i
liaS

1 §E o

Fd

F-L

B - B i G R S Ekw ot K18 ¥ 1% iF Reduced Model i 41§

B IS > dod 421 9

CL Ry =0.15 R/* =015 R,=0.15
L B! Ro" = 0.10000008955 | R;* = 0.10000007242 | R," =0.10000004313

# 421 = 715 #7) Casel 7 b '& 13

BFEAEBREOLE > UR4A9DALE L b o AZERE 5 % Spe 5 47.52222
H g€ 4% % & (Conversion value) i 47.52222%3 = 142.56666 # 4 15 1L 3+ & = 3% 4r
(3.6.3)5% » Sac= ( 1169662.708668 — 9800*100%e " **¥*1 )/( 10000 + 3%200 ) =
37.115251 » &3 § & (Conversion value) 3 37.115251%3 = 111.345153 - 4 % 3%
BOEE T KRR R P AR R T

AR TR e B ek 422 4

CB Price
Huang and Wang 90
Chambers and.Lu 93.15353
L Bt 94.499989204148620
ARG R SR B) | 93.427192115699700

# 422 = F]3 3] Casel ¥ & F % ot i
AR IR O fer o 2 B A R TR
TP R S R EY T I SRR T

dofe - F1F #5030 CB e § "% B dicr B A% @ Jeac 0 doB] 4.10 #77
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CB Price

95
94.8

94.6 IA
ors II \ A
[

94

93.6
93.4
93.2
93
928 T T T T T T T T T T T T T T T T T 1
6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108

B 4.10 = 515 #74] Casel ¥ 4 ff § H5 88 HoH 4o Jo e
= BRI A abR B b2 SRk el - FF RO RADR B

938 / \4 \/ ~___  — P

b rj”‘GrF"a’%}‘:"“ 0.02> % jﬂ-&—xﬁ‘f FRo=R;=Ry=0.2- ?‘L‘%{iﬁ'&rﬂ?’— ¥+
B2l ol 5 fedofs - W @B B2 Fitdek - BI04 415 ¢ B
8L ¢ &2 *\—‘q[‘— F] 3+ HA # | 0420

=BT FR g e Lo R 41

37.758 37.758
113.7751 113.7751
113.274 113274
2383601 23.83601
76.59827 76.59827
76.59827 76.59827
37.758 37.758
113.5439 113.5439
30 113274 30 113274
90.33128] I:> 90.33126]
90.33128 2383601 9033128 2383601
76.33037 7633037
76.33037 7633037
37.758 37.758
113.8912 1138912
113274 113274
2383601 23.83601
78.57781 78.57781
\ [ 78.57781 78.57781
‘\
{100 o]

B 4.11 e ghe
= T A SRR e B 4.2 46T
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A B

7527371 1500843 450253
2258372 94.74579] 2842374
2258361 50.51147] 1794344
47.52222 94.74579] 284.2374
142.5089 50.81147] 1794344
1425667 37.756] 113274
30 50.51147] 1794344
9242813 37756 113274
9242813 2383601 100
1893851 37758 113274
7775795 23.83601 100
7775795 1504728 100
7527871 1500843 450.253
2058204 04.74579] 2842374
2055361 50.51147] 1794344
47.50202 94.74579] 284.2374
1425567 50.51147] 1794344
1425667 37758 113274
30 50.81147] 1794344
C 93.3461 37758 113274
37758 93.3481 23.83601 100
113.7751
113274 1893851 37758 113274
80.11024 23.83601 100
2383601 80.11024 1504728 100
76.50827
7650827 7527371 1500843 450253
225.7523 94.74579] 2842374
377953 2255361 50.51147] 1794344
113.5439
30 113274 47.52222 04.74579] 284.2374
90.33128 142.5137 50.81147] 1794344
90.33128 2383601 1425667 37756 11327
7623037
7633037 30 50.51147] 1794344
9446346 37756 113274
37753 9446346 23.83601 100
1135912
113274 1893851 37758 113274
82.59333 23.83601 100
2383601 82.59333 1504728 100
78.57781
7857781 7527871 o1.74579] 284.2374]
2258361
2055361 50.51147] 179.4344]
47.50202 50.51147] 179.4344]
1425667
142.5667 37.758] 113.274]
30 37.758] 113274
94.05253
04.05253 23.83601] 100]
1893851 23.83601] 100]
8465774
84.69774 15.04728] 100
7527571 o4.74579] 284.2374]
2258361
2258361 50.51147] 179.4344]
47.50220 50.51147] 170.4344]
1425667
142.5667 37.758] 113274
30 37758 113.274]
96,3548
06.35048 23.33601] 100]
15.93651 23.53601] 100]
87.68317
87.68317 15.04728] 100]

Bl 4.12 = F]5 3]+ ~ M

;
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§ 8B 07 # & % @ 5 Max(min(100,105), 150.0843*3) = 450.25301 -
§8E A ch7 & 5 Max(min(225.8872,105), 75.27871*3) = 225.836135
Rollback value = ¢ *"%"1(450.2530%0.140%(1-2.630e-09)+
284.2373*0.749%(1-2.630e-09)+179.4343%0.110%(1-2.630e-09)+2.630e-09*0.763* 10
0) =225.8872 -

8. C en™ # & 3 Max(min(113.7751,105), 37.7580%3) = 113.2740 » # ¢
Rollback value = ¢ *#*"1(225.8361*(1-6.280¢-08)*0.012 +
142.5666%(1-6.280¢-08)*0.090 + 92.4281%(1-6.280¢-08)*0.018 +
225.8361*(1-6.280e-08)*0.067 + 142.5666*(1-6.280e-08)*0.462 +
93.3480%(1-6.280e-08)*0.127 + 225.8361%(1-6.280e-08)*0.022 +
142.5666*(1-6.280e-08)*0.194 + 94.4634*(1:6:280e-08)*0.004 +
6.280e-08*100%0.792) = 113.7751 -

= F)S A o 1S e & 4.23 2w

= B AR b R P

24 425 #7o1

Ag P

=1 =2 =3
Ro = 0.2000. | Ry =0.2348" | Rey=0.2700
Rp = 0.20027( R, = 0.2354
Ry =0.1656 | Rp=0.2007
Rq=0.1661
R4a=0.1314
%0423 = T3ROS A TSR

t=1

t=2

t=3

V(R,S) = 848811

V(R,Su) = 1004748
V(R,,Sd) = 865528
V(R Su) = 1047416
V(Ry,Sd) = 908196
V(Rg,Su) = 1092986
V(Ry,Sd) = 953766

V(Rys,Su*) = 1516163
V(Ru,Su?) = 1238598
V(Ruw,S) = 1063376
V(Ru,Sd?) = 952761
V(Ry,Su) = 1543071
V(R,,Su?) = 1265506
V(Ry,S) = 1090283

42
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V(R,,Sd%) = 979669
V(Run,Su’) = 1570926
V(Rp,Su?) = 1293362
V(Ry,S) = 1118139
V(Ry,Sd%) = 1007524
V(Ry,Su*) = 1599764
V(Rg,Su?) = 1322199
V(Ry,S) = 1146977
V(Ry,Sd) = 1036362
V(Rya,Su*) = 1629619
V(Rya,Su”) = 1352054
V(Rqa,S) = 1176831
V(Ryq,Sd%) = 1066217

% 424

S ES R L A b

PagsPF A

t=1

t=2

t=3

ov(R,S) =0.081290

ov(RysSu) =0.086432
ov(Ry,Sd) = 0:063340
ov(Rm,Su) = 0.082912
6v(Rim,Sd) = 0.060364
ov(Rg,Su) = 0.079455
ov(R¢,Sd) = 0.057480

ov(Rus,Su*) = 0.114196
ov(Ruu,Su’) = 0.088245
ov(Ruu,S) = 0.064887
ov(Ryu,Sd?) = 0.045718
ov(R,,Su*) = 0.112205
ov(Ry,Su”) = 0.086369
ov(R,,S) = 0.063286
ov(R,,Sd%) = 0.044462
ov(Rm,Su*) = 0.110215
ov(Rm,Su’) = 0.084509
ov(Rin,S) = 0.061709
ov(Rin,Sd%) = 0.043233
ov(Rg,Su’) = 0.108229
ov(Ra,Su”) = 0.082666
ov(Rg,S) = 0.060158
ov(Rg,Sd?) = 0.042030
ov(Rag,Su’) = 0.106246
ov(Rag,Su”) = 0.080840
ov(Rag,S) = 0.058631
ov(Rag,Sd%) = 0.040853

% 4.25

COES A AR L EEEL P T AR

ZOF) A AR & e gheni 8 T 0 Aok 426 ProF o
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t=1

t=2

t=3

MR,S) = 1.009e-07

MR,,Su) = 6.280e-08
MRy,Sd) = 4.302¢-07
MRy, SU) = 8.714¢-08
MRy, Sd) = 5.330e-07
MRg,Su) = 1.186e-07
MRy,Sd) = 6.518¢-07

MRy, Su’) = 2.630e-09
MRy, Su?) = 5.277¢-08
MRyy,S) = 3.839¢-07
MRy, Sd?) = 1.397¢-06
MRy, Su’) = 3.445¢-09
MRy, Su?) = 6.318e-08
MR,,S) = 4.319¢-07
MR,,Sd?) = 1.508¢-06
MR, Su) = 4.477¢-09
MR, Su?) = 7.524¢-08
MR, S) = 4.842¢-07
MR, Sd?) = 1.623¢-06
MRy, Su’) = 5.774¢-09
MRy, Su?) = 8.911e-08
MR,S) = 5.408¢-07
MRy, Sd?) = 1.744¢-06
MRyq,Su’) = 7.390e-09
MRyq,Su?) = 1.050e-07
A(Ryq,S) = 6.019¢-07
MRyq,Sd%) = 1.868e-06

# 4.26

R b e Rl e

& BEE 38 5

= T HEA L A & SRt Fdedk 427 o oo

t=1

t=2

t=3

S(R,S) = 0.549

8(Ry,Su) = 0.627
8(Ry,Sd) = 0.627
8(Rum,Su) = 0.670
8(Rm,Sd) = 0.670
8(Rg,Su) = 0.715
8(Rg,Sd) = 0.715

8(Ryy,Su*) = 0.763
8(Ryu,Su?) = 0.763
8(Ruw,S) = 0.763

8(Ryu,Sd?) = 0.763
8(Ry,Su*) = 0.790
8(Ry,Su?) = 0.790
8(Ry,S) = 0.790

8(Ry,Sd%) =0.790
8(Rm,Su*) =0.818
8(Rm,Su?) = 0.818
8(Rm,S) = 0.818

8(Rm,Sd?) = 0.818
8(Rg,Su*) = 0.847
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8(Rg,Su?) = 0.847
8(Ra,S) = 0.847

8(Rg,Sd%) = 0.847
8(Ryq,Su*) = 0.877
8(Ryq,Su’) = 0.877
8(Raa,S) = 0.877

8(Ryq,Sd%) = 0.877

%0427 - FF AL A Bt & S Ehw ot &

§ 0 RIS T AR KT (@R D B ot SOk g B TRAS

S OFS A A f A A B Ard 428 T

a2k Pi P. Ps Ps Ps Ps P Ps Py

(1,1) D | 0.145 | 0.021 | 0.613 | 0.053 | 0.161 | 0.005

(2,1)C | 0.012 | 0.090 | 0.018 | 0.067 | 0.462 | 0.127 | 0.022 | 0.194 | 0.004

(2,2) | 0.012 | 0.090 | 0.018 | 0.067 | 0.462 | 0.127 | 0.022 | 0.194 | 0.004

(2,3) | 0.021 | 0.613 | 0.053 4| 0.161 | 0.005 | 0.021

(2,4) | 0.021 | 0.613 | 0.053"| 0.161 | 0:005 |0.021

(2,5) | 0.048 | 0.545 | 0.111 | 0:112 |-0.009 | 0.048

(2,6) | 0.048 | 0.545 | 0:111 | 0.112 | 0.009 | 0.048

(3,1)A | 0.140 | 0.749 | 0.110

(3,2) | 0.140 | 0.749 | 0.110

(3,3) | 0.140 | 0.749 | 0.110

(3,4) | 0.140 | 0.749 | 0.110

(3,5 | 0.103 | 0.747 | 0.148

(3,6) | 0.103 | 0.747 | 0.148

(3,7) | 0.103 | 0.747 | 0.148

(3,8) | 0.103 | 0.747 | 0.148

(3,9) | 0.071 | 0.735 | 0.192

(3,10) | 0.071 | 0.735 | 0.192

(3,11) | 0.071 | 0.735 | 0.192

(3,12) | 0.071 | 0.735 | 0.192

(3,13) | 0.832 | 0.167

(3,14) | 0.832 | 0.167

(3,15) | 0.832 | 0.167

(3,16) | 0.832 | 0.167

(3,17) | 0.745 | 0.254

(3,18) | 0.745 | 0.254
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(3,19) | 0.745 | 0.254

(3,20) | 0.745 | 0.254

4428 = FFHA L AR L HEns s
A GBS RIS e DAY
[ =1n(94.7457/75.2787) - (0.2700-0.23%/2) =-0.0135, o =-0.0135+2x0.23 = 0.4465,

B oC

P

7 =-0.0135-2x023=-04735 > %iH(2.1.8)5 j2 > A2 T F 7 = £ A
SR ASF RS ST DA SR A Rz A LS
5. =0.10262, p =0.74779, p, =0.14959 > £ §2 Hull-White trec = £ 4 & # %

P =0.12167, P, =0.65667, P, =0.22167 % & =4 ifg~ L > A4 32 B K > d

_ERS)-ESER) 5
V()P (R)

D &gk £ &8 3 V4T 0 d CRRtree & % A £ 4%

126=-0.028867 » A w £ 32 TF T4 LA LK o

Pp,=0.91985, p,= 0.08015 ¢2 Hull-White tree = ifA 2L # &

P =0.16667, P, =0.66667, P, =0.16667 i & s s ifA L > FiE4 3.1 A K > d

_ E(RS)-E(S)ER)
JV (VP (R)

P Re-EB EF,—%}-:EV]’E&;%%J Hiir i Aqs s v (77— fg“ﬁ};f‘ﬁi‘ﬁﬁﬁ

F3FF2e=-0.00784 > £ w £ 3] TE LB EL LI o

FoL @ iEdg g E o A st‘f_‘i,‘g],iﬁ? 5 Chambers & Lu(2007)2 Reduced Model

B daiE it ot i dodk 429 17

A11=1.00864388e-07 | Ap=1.22886471e-07 | A3=1.55222154e-07
# 429 = FFHAIS AR B E QBT R

HP B3 2de™ P BRERSE(LDOFEBF S 1 AT T -H &
B EA 2 K Aed 428 ShE (L) 0 A A IR E 0F 1HF E o
ﬁk‘—rlj*{ii Sl ragasr LRkt |28 i G S s 07 B F| - &
ik 9 F 0 £ 1) =0.145%(1-1.009¢-07)*6.280e-08 + 0.021*(1-1.009¢-07)*

4.302e-07 + 0.613*(1-1.009¢-07)*8.714e-08 + 0.161*(1-1.009¢-07)*5.330e-07 +

0.161*(1-1.009¢-07)*1.186e-07 + 0.005*(1-1.009¢-07)*6.518e-07 - Structural model
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& 11 % ¢hunconditional default probability ¢ % ** Reduced model 7% 1 % e

unconditional default probability » + %‘u‘i[Pu (1-2)+P, (1-2)+P,(1- )AL=,
Fedt A, o 2@ Py~ Py~ Py~ %) 5 Hull-White tree 4 3| T #p (5 F 7k ~ 35T 7
e R

FE - P g5 e L e gy ot 5 7 i i Reduced Model i 48 7

B S 0 ded 4.30 07

Ro" = 0.20000004550 | R;* =0.20000003685 | R," = 0.20000002284
%430 = FS AL ARG R ETIF

}2@ e-RO*XAt — e-ROXAt[é‘ﬂ"'f'(l-/ll)] .L;:E. ;\‘ 1) ;J/E‘- %5, RO* 5

e-Rl*XZAt — e—ROXAt[a/lI_}_e—RuXAtBl(l_ﬂi)[//lz % 5_}_(1_/12)]
+& P (1-2) 2, x S+H(1-2) F& ™ P, (1A A X SH(1-2,)]]) % 2 7 1433 4t Ry -

FEFAFERELOLY IR 412 0B BLG b o A BREE R T KT Sy &
75278711 » # # 3% % ®(Conversionvalue) = 75.278711%3 = 225.836135 - ## {5
3B 3 R 40(3.6.3)7 0 Sec = (1516163 — 9800%100% 7! )/( 10000 + 3*200 )
=72.457985 > # 4 i & (Conversion value) = 72.457985%3 = 217.373955 - § *% #& 3%
BEE TS KL REHR ALY A S ﬁ‘% T > R RT ok 431 47

T

L Bt 90.326410819779230
A G B R 15 R ) | 88.353342620851500

40431 = TSRS AHT R R

* Case2 : Lucent ¥ # & = & &
PEERSTF L EDD o AL 2 ORI X F G R wiE

.
YN

i

fu

F’_*

s T ERES T UEAFILGHRE T 0 T L SR
#4951 (So) = 15.006 ~ 3% 1 i # % (o) = 0.353836 ~ T p (T) = 6~ B
FIE(AD =1~ % & 38(F) =100~ #i 4% v 5 (CR) = 5.07524 ~ i ¥ o v  $:(CP) =
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94.205(t=3~4) ~ 96.098(t=4~5) ~ 98.030(t=5~6) ~ *% i} 22 41 5 4n b 2 #(0) =-0.1 ~
AR &

0.06504 ~ Rs=0.06554 ~ 5 R *& 1|

&

B

R;* =0.0678 ~ Ry* =0.0683 ~ Rs" =0.06894 -

AR R TR

1% 85 % (o) = 0.01 ~ 15 3o8cfi i ff 5 (a) = 0.1~ jiil &*h 1L He(NS) =

“ Rop = 0.05969 ~ R; = 0.06209 ~ R, = 0.06373 ~ R3 = 0.06455 ~ R4 =

F Ro" =0.0611 ~ Ry" =0.0646 ~ R,* =0.0663 -

B

10000 ~ 4 i@ # % 55 #(NB) = 9800 ~ ¥ &4 2 7 3 #c(NC) = 200~ 2 7 &

p B g & (D)= F*(NB+NC) = 1000000 + 2 7 i+ a4k T(a)= 1~ & 5 F°

(B)= aFP(t,T) -

MM 2 2 ) AP B ok 432 457

t=1 =2 t=3
Ry =0.05969 R, =0.0709403 Ry, =0.08114
Rg=0.05808 Rua =0.0664319
Raa = 0.0543898
t=4 =5 t=6
CL Ruuw = 0.0893761 Riuun = 0:0985016 Rywuuwn = 0.110334
Ryua = 0.0731752 Ruuud = 0.0806464 Ruuuua = 0.0903339
Rydaqa = 0.0599109 Riuaa = 0.0660279 Ryuuda = 0.0739593
Rgaqa = 0.049051 Ruddd = 0.0540592 Ryudda = 0.0605529
Radada = 0.04426 Ruddda = 0.0495766
Raddda = 0.04059
t=1 t=2 t=3
Ro =0.05969 R, =0.08186 Ry =0.10183
Ry = 0.06454 R, =0.08451
Rq=0.04722 Ry =0.06719
Rg=0.04987
g Rga = 0.03255
t=4 t=5 t=6
Ry =0.10202 Ry, =0.10223 Ry =0.10352
R, =0.08470 R, =0.08491 R, =0.08620
Ry =0.06738 Ry, =0.06759 R =0.06888
R4 =0.05006 R4 =0.05027 R4=0.05156
Rga = 0.03274 Rgda = 0.03295 Rya = 0.03424
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% 4.32

AR A& 433 95T

= ¥ #7] Case2 1 5 A

t=1 t=2 t=3
Su=21.376 Su*=30.451 Su’=43.378
Sd = 10.534 S =15.006 Su=121.376
Sd*=7.394 Sd=10.534
Sd*=5.191
t=4 t=5 t=6
Su*=61.793 Su’ = 88.025 Su®=125.394
Su’=30.451 Su’=43.378 Su*=61.793
S =15.006 Su=21.376 Su’=30.451
Sd*=7.394 Sd = 10.534 S =15.006
Sd*=3.644 Sd*=5.191 Sd*=7.394
Sd>=927239.6 Sd*=3.644
Sd°=1.795

% 4.33

= 7]

B3| Case2 "% A

3
AEAE - L SR PR AR S AT ARE R 0 ded 434 2 4 435

AR

t=1

t=2

t=3

V(R,S)=824926.7

V(R,,Su)=880529.7
V(R,,Sd)=772106.6
V(Rm,Su)=929539 .4
V(Rm,Sd)=821116.3
V(R4,Su)=982151.3
V(R4,Sd)=873728.2

V(R,,Su?)=981867.0
V(R,,,S)=827416.0
V(R,,Sd%)=751304.1
V(R,,Su?)=1023431.4
V(R,,S)=868980.4
V(R,,Sd*)=792868.5
V(R Su?)=1067554.8
V(Rin,S)=913103.8
V(R,Sd)=836991.9
V(Ra,Su?)=1114386.3
V(Rg,5)=959935.3
V(R4,Sd*)=883823.3
V(Rqg,Su’)=1164082.6
V(Rqa,S)=1009631.6
V(Ryq,Sd%)=933519.7

t=4

t=5

t=6
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V(Ruu,SU*)=1176462.3
V(Ruy, Su)=956443.6
V(Ruy,Sd)=848020.5
V(Ru,Sd*)=794590.7
V(Ry,Su')=1212151.1
V(R,,Su)=992132.3
V(R,,Sd)=883709.3
V(R,,Sd*)=830279.5
V(R Su’)=1249557.6
V(Rim,Su)=1029538.9
V(Rin,Sd)=921115.8
V(R,Sd*)=867686.0
V(Rg,Su’)=1288761.8
V(Rg,Su)=1068743.0
V(Rg,8d)=960320.0
V(R4,8d%)=906890.2
V(Raa,Su’)=1329847:1
V(Ryq,Su)=1109828.3
V(Raq,Sd)=1001405.2
V(Raa,Sd*)=947975 .4

V(Ruu,Su*)=1434833.6
V(Ryu,SU?)=1121412.1
V(Ru,S)=966961.1
V(Ryu,Sd%)=890849.1
V(Ryi,Sd*)=853341.9
V(Ry,Su*)=1462163.8
V(Ry,Su)=1148742.3
V(R,,8)=994291.3
V(R,,Sd*)=918179.4
V(R,,Sd*)=880672.2
V(Rp,Su*)=1490408.8
V(Rpy,Su®)=1176987.3
V(Rim,S)=1022536.3
V(Rpy,Sd))=946424.4
V(Rp,SdH=908917.2
VR@Su')=1519598.7
V(Rg,Su?)=1206177.3
V(Rg,8)=1051726.3
V(Ry,SdH)=9756143
V(R4,Sd*)=938107.1
V(Rag;Su')=1549764.9
V(Raa,Su’)=1236343.4
V(Rig,S)=1081892.4
V(Raa,Sd*)=1005780.5
V(Rga,Sd%)=968273.3

V(Ry,Su’)=1781916.6
V(Ruu,Su*)=1335440.9
V(Ry,Su)=1115422.1
V(Ry,Sd)=1006999.1
V(Ry,Sd*)=953569.3
V(Ry,Sd°)=927239.6
V(Ry,Su’)=1797669.8
V(Ry,Su’)=1351194.1
V(R,,Su)=1131175.4
V(R,,Sd)=1022752.3
V(R,,Sd*)=969322.5
V(R,,Sd°)=942992.8
V(R Su’)=1813698.3
V(R Su’)=1367222.6
V(Rim,Su)=1147203.8
V(Rin,Sd)=1038780.7
V(R,Sd*)=985350.9
V(R Sd%)=959021.2
V(Rg,Su’)=1830006.7
V(Ra,Su’)=1383531.1
V(Rg,Su)=1163512.3
V(Rg,Sd)=1055089.2
V(R4,Sd*)=1001659.4
V(R4,8d°)=975329.7
V(Raa,Su’)=1846600.2
V(Raa,Su’)=1400124.5
V(Ryq,Su)=1180105.7
V(Ryq,Sd)=1071682.6
V(Raa,Sd*)=1018252.8
V(Ra4,Sd°)=991923.1

% 4.34

= F)F #-7) Case2 & #p &gl

3

=

V4

L !

t=1

t=2

t=3

ov(R,S)=0.064365

ov(Ry,Su)=0.085899
ov(Ry,,Sd)=0.048274
(R, Su)=0.081370
ov(Rm,Sd)=0.0453934
ov(Rg,Su)=0.077011
ov(Rg,Sd)=0.042660

ov(Ryu,Su?)=0.109736
ov(Ru,S)=0.064171
ov(Ryu,Sd%)=0.034826
ov(Ry,Su?)=0.105280
ov(R,,$)=0.061102
ov(R,,Sd*)=0.033001
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ov(Rin,Su?)=0.100928
6v(Rm,S)=0.058149
ov(Rin,Sd%)=0.031261
ov(Rg,Su?)=0.096687
ov(Ra,8)=0.055312
ov(Rg,Sd%)=0.029604
ov(Rga,Su?)=0.092559
ov(Raa,8)=0.052590
ov(Rga,Sd%)=0.028028

t=4

t=5

t=6

ov(Ru,Su’)=0.130465
ov(Ruu,Su)=0.079081
ov(Ru,Sd)=0.043953
ov(Ru,Sd*)=0.023116
ov(Ry,Su’)=0.126624
ov(R,,Su)=0.076237
ov(R,,Sd)=0.042178
ov(R,,Sd*)=0.022122
ov(Rm,Su’)=0.122833
ov(Rim,Su)=0.073467
ov(Rm,Sd)=0.040465
ov(Rim,Sd*)=0.021168
ov(Rg,Su’)=0.119097
ov(Rg4,Su)=0.070772
ov(Ry,Sd)=0.038813
ov(R4,Sd*)=0.020253
ov(Rag,Su’)=0.115417
ov(Rag,Su)=0.068152
ov(Rag,Sd)=0.037221
ov(Rag,Sd*)=0.019375

ov(Ru,Sut)=0.152384
ov(Ruu,Su?)=0.096081
ov(Ru,S)=0.054910
ov(Ru,Sd%)=0.029371
ov(Ru,Sd*)=0.015110
oy(Ry;Su*)=0.149536
6v(Ry,Su’)=0.093795
ov(R.,9)=0.053401
ov(Ry,Sd)=0.028497
ov(Rg,SdH=0.014641
ov(Ri;Su?)=0.146702
ov(Rm,Su”)=0.091544
6v(Rm,S)=0.051926
ov(Rm,Sd*)=0.027646
ov(Rm,Sd"=0.014186
ov(Ra,Su*)=0.143884
ov(Ra,Su?)=0.089329
ov(R4,S)=0.050485
ov(R4,Sd*)=0.026819
ov(Ra,Sd*=0.013744
ov(Raa,Su*)=0.141083
ov(Raa,Su?)=0.087149
ov(Raq,S)=0.049077
ov(Rag,Sd%)=0.026015
ov(Rag,Sd*)=0.013316

ov(Ryu,Su”)=0.174793
ov(Ru,Su’)=0.114934
ov(Ruu,Su)=0.067810
ov(Ru,Sd)=0.037014
ov(Ru,Sd*)=0.019262
ov(Ry,Sd”)=0.009761
ov(R,,Su’)=0.173261
ov(Ry,Su’)=0.113594
ov(Ry,Su)=0.066866
ov(R,,Sd)=0.036444
ov(Ry,Sd*)=0.018949
ov(R,,Sd%)=0.009598
ov(Rin,Su’)=0.171730
ov(Rm,Su’)=0.112262
ov(Rm,Su)=0.065931
ov(Rm,Sd)=0.035881
ov(Rm,Sd*)=0.018640
ov(Rin,Sd°)=0.009438
ov(Rg,Su’)=0.170199
ov(Ra,Su’)=0.110939
ov(Ra,Su)=0.065007
ov(R4,Sd)=0.035327
ov(R4,Sd*)=0.018337
ov(Rg,Sd%)=0.009280
ov(Rya,Su”)=0.168670
ov(Raa,Su’)=0.109624
ov(Raa,Su)=0.064093
ov(Rag,Sd)=0.034780
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ov(Rga,Sd°)=0.018038
ov(Rga,Sd°)=0.009125

% 4.35

= F]F 43 Case2 & E B P F ARG R

2T kA AR ehE - B & SR QS 0 ok 436 BT o

i

£
=

|

t=1

t=2

t=3

A (R,S)=0.00200

A (Ry,Su)=0.00139
A (Ry,Sd)=0.00256
A (R, Su)=0.00150
A (R, Sd)=0.00267
A (R¢,Su)=0.00162
A (R¢,Sd)=0.00277

A (Ryy,Su)=0.00086
A (Ryu,S)=0.00201

A (Ry,Sd%)=0.00308
A (Ry,Su?)=0.00095
A (Ry,S)=0.00211

A (Ry,Sd*)=0.00316
A (Rm,Su?)=0.00104
A (R, S)=0.00221

A (Rm,Sd»)=0.00323
A (Rg,Su?)=0.00113
A (Rg,8)=0.00231

A (Rg,Sd*)=0.00330
A (Rgg,Su?)=0.00122
A (Rgq,5)=0.00240

A (Rgg,Sd%)=0.00337

t=4

t=5

t=6

A (Ry,Su’)=0.00053
A (Ruu,Su)=0.00157
A (Ryu,Sd)=0.00272
A (Ry,Sd*)=0.00359
A (Ry,Su’)=0.00058
A (Ry,Su)=0.00165
A (Ry,Sd)=0.00279
A (Ry,Sd%)=0.00363
A (Rm,Su’)=0.00064
A (Rm,Su)=0.00172
A (Rm,Sd)=0.00286
A (Rm,Sd*)=0.00368
A (Rg,Su’)=0.00070
A (Rg,Su)=0.00180
A (Rg,Sd)=0.00292
A (Rg,Sd*)=0.00372

A (RumSut)=0.00029
A (Ru,Su®)=0.00114
A (Ruy,S)=0.00231

A (Ru,Sd%)=0.00331
A (Ry,Sd%H=0.00396
A (Ry,Su*)=0.00031
A (Ry,Su?)=0.00119
A (Ry,S)=0.00237

A (Ry,Sd%)=0.00335
A (Ry,Sd%H=0.00398
A (Rm,Su*)=0.00034
A (Rm,Su?)=0.00125
A (Rin,S)=0.00242

A (Rm,Sd*)=0.00339
A (Rm,Sd*)=0.00400
A (Rg,Su*)=0.00037

A (Ruu,Su’)=0.00014
A (Ry,Su’)=0.00077
A (Ruw,Su)=0.00189
A (Ruu,Sd)=0.00299
A (Ry,Sd*)=0.00376
2 (Ruw,Sd°)=0.00422
A (Ry,Su’)=0.00014
A (Ry,Su?)=0.00079
A (Ry,Su)=0.00192
A (Ry,Sd)=0.00301
A (Ry,Sd*)=0.00378
A (Ry,Sd)=0.00422
A (Rm,Su’)=0.00015
A (R, Su’)=0.00082
A (R, Su)=0.00195
A (R, Sd)=0.00304
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2 (Raa,Su’)=0.00076
A (Rag,Su)=0.00188
2 (Rag,Sd)=0.00299

2 (Raa,Sd*)=0.00376

A (Ra,Su?)=0.00130
A (Rg,S)=0.00248

A (Rg,Sd*)=0.00342
A (Ra,Sd*=0.00402
2 (Rag,Su*)=0.00040
2 (Rag,Su?)=0.00135
A (Rag,S)=0.00253

2 (Rag,Sd%)=0.00346
2 (Rag,Sd*=0.00404

A (Rm,Sd*)=0.00379
A (R, Sd°)=0.00423
A (Ra,Su’)=0.00016
A (Ra,Su’)=0.00084
A (Ra,Su)=0.00198
A (Rg,Sd)=0.00306
A (Rg,Sd*)=0.00381
A (Ra,Sd”)=0.00424
A (Raa,Su’)=0.00017
A (Raa,Su’)=0.00086
A (Rag,Su)=0.00201
A (Rag,Sd)=0.00309
A (Raa,Sd*)=0.00382
A (Raa,Sd°)=0.00425

AT o

% 436 = 7|3 7] Case2 % # & 8L S %
Wk LN A BT SRR Fardk 437 AT o
t=1 t=2 =3
5 (R,S)=0.675 6 (Ry;Su)=0.667 5 (Ruy,Su?)=0.677
8 (R,8d)=0.667 5 (Ru,S)=0.677
6 (R Sw)=0.716 5 (Ru,Sd*)=0.677
5 (Rm,Sd)=0.716 5 (Ry,Su?)=0.719
6 (Rg;Su)=0.768 5 (Ry,$)=0.719
5 (Rg,Sd)=0.768 5 (Ry,Sd»)=0.719
5 (Rm,Su?)=0.763
5 (Rm,S)=0.763
5 (Rm,Sd*)=0.763
5 (Rg,Su?)=0.810
5 (Rg,S)=0.810
5 (Rg,Sd%=0.810
S5 (Rag,Su?)=0.860
S5 (Rug,S)=0.860
S5 (Rag,Sd*)=0.860
t=4 t=5 t=6

5 (Ruw,Su’)=0.743
5 (Ruu,Su)=0.743
5 (Ruu,Sd)=0.743
5 (Ru,Sd%)=0.743

5 (Ruw,Su*)=0.817
5 (Ruw,Su*)=0.817
5 (Ruw,S)=0.817

5 (Ruw,Sd»)=0.817

S (Ryu,Su’)=0.902
5 (Ruw,Su?)=0.902
5 (Ruu,Su)=0.902
S (Ruu,Sd)=0.902
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5 (Ry,Su’)=0.778
5 (Ry,Su)=0.778
5 (Ry,Sd)=0.778
5 (Ry,Sd*)=0.778
5 (Rm,Su’)=0.816
5 (Rm,Su)=0.816
5 (Rm,Sd)=0.816
5 (Rm,Sd*)=0.816
5 (Rg,Su’)=0.855
5 (Rg,Su)=0.855
5 (Rg,Sd)=0.855
5 (Rg,Sd*)=0.855
5 (Raa,Su’)=0.896
5 (Raa,Su)=0.896
5 (Rag,Sd)=0.896
5 (Raa,Sd*)=0.896

5 (Ruw,Sd*)=0.817
5 (Ry,Su*)=0.8442
5 (Ry,Su’)=0.8442
5 (Ry,S)=0.8442

5 (Ry,Sd»)=0.8442
5 (Ry,Sd%=0.8442
5 (Rm,Su*)=0.872
5 (Rm,Su”)=0.872
5 (Rm,S)=0.872

5 (Rm,Sd*)=0.872
5 (Rm,Sd"=0.872
5 (Rg,Su*)=0.902
5 (Rg,Su?)=0.902
5 (Rg,8)=0.902

5 (Rg,Sd*)=0.902
5(Ry,8dH=0.902
5 (Rua,Su*)=0:932
8(Ryg,Su’)=0.932
5 (Rug;S)=0.932

8 (Rag;Sd5)=0.932
5 (Rag;Sd")=0.932

5 (Ruw,Sd*)=0.902
5 (Ruw,Sd*)=0.902
5 (Ry,Su’)=0.917
5 (Ry,Su’)=0.917
5 (Ry,Su)=0.917
5 (Ry,Sd)=0.917
5 (Ry,Sd*=0.917
5 (Ry,Sd>)=0.917
S (Rm,Su’)=0.933
S (Rm,Su’)=0.933
5 (Rm,Su)=0.933
5 (Rm,Sd)=0.933
5 (Rm,Sd*)=0.933
5 (Rm,Sd*)=0.933
5 (Rg,Su’)=0.950
5 (Rg,Su’)=0.950
5 (Rg,Su)=0.950
5 (Rg,8d)=0.950
5 (Rg,Sd*)=0.950
S5 (Rg,8d%)=0.950
S5 (Raa,Su’)=0.966
5 (Raa,Su’)=0.966
S (Raa,Su)=0.966
5 (Raa,8d)=0.966
S5 (Raa,Sd*)=0.966
S5 (Raa,Sd°)=0.966

# 4.37

= F)F #7) Case2 & ¥ & gLw it &

4y

§ 0 AR D P AR (R 5 D FI e F Q)R § AT

A = L S A S Aok 438 AToT

a2k P, P> P; Py Ps Ps

(1,1) 0.068987 | 0.097678 | 0.333685 | 0.332980 | 0.097855 | 0.068811
(2,1) 0.050396 | 0.071270 | 0.349740 | 0.306926 | 0.132462 | 0.089204
(2,2) 0.050615 | 0.071051 | 0.350901 | 0.305765 | 0.132851 | 0.088815
(2,3) 0.070058 | 0.096608 | 0.337964 | 0.328702 | 0.098923 | 0.067743
(2,4) 0.070346 | 0.096320 | 0.339112 | 0.327554 | 0.099209 | 0.067456
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(2,5) 0.092359 | 0.129306 | 0.316337 | 0.340329 | 0.073034 | 0.048631

(2,6) 0.092728 | 0.128937 | 0.317435 | 0.339231 | 0.073239 | 0.048426

(3,1) 0.484106 | 0.402560 | 0.014990 | 0.011676 | 0.063040 | 0.023626

(3,2) 0.485676 | 0.400990 | 0.015037 | 0.011629 | 0.063186 | 0.023479

(3,3) 0.487150 | 0.399515 | 0.015081 | 0.011585 | 0.063324 | 0.023342

(3.4) 0.050808 | 0.070858 | 0.351927 | 0.304738 | 0.133194 | 0.088472

(3.5) 0.051025 | 0.070641 | 0.353079 | 0.303586 | 0.133579 | 0.088087

(3,6) 0.051222 | 0.070443 | 0.354124 | 0.302541 | 0.133928 | 0.087737

(3,7) 0.070598 | 0.096067 | 0.340117 | 0.326548 | 0.099460 | 0.067206

(3,8) 0.070889 | 0.095776 | 0.341277 | 0.325389 | 0.099748 | 0.066917

(3,9) 0.071145 | 0.095521 | 0.342294 | 0.324371 | 0.100002 | 0.066664

(3,10) |0.093051 | 0.128614 | 0.318396 | 0.338270 | 0.073419 | 0.048247

(3,11) ]0.093431 | 0.128235 | 0.319524 | 0.337142 | 0.073629 | 0.048036

(3,12) | 0.093753 | 0.127912 | 0.320483 | 0.336182 | 0.073808 | 0.047858

(3,13) |0.025478 | 0.061188 | 0.012266 | 0.014400 | 0.422248 | 0.464418

(3,14) | 0.025621 | 0.061045 «[ 0.012311 |:0.014355 | 0.423751 | 0.462915

(3,15) |0.025739 | 0.060927 | 0.012348| 0.014317 | 0.424992 | 0.461674

% 4.38 "z T+ 3] Case2 an = Hp & BE A 4 4 %
PR-BEFBEge g d Rt HEEd i, v B - Fae 9

v Lo A g s AR 1*.%? 22 Chambers & Lu(2007)4 Reduced Model

Yo
=
\av
‘+7w

m\»

l 1

=N
iE
O dod 439 om0 8

Fit Aok = F1F L A A

A1=0.0021

2=0.0053

23=0.0040

HW - 54200078

%.5=0.0049

26=0.0061

A21=0.00207207

%9=0.00537085

23=0.00424289

L 94=0.00817737

%.5=0.00558215

16=0.00703698

%1=0.00200286
T

2>=0.00208431

%3=0.00216211

24=0.00223604

A25=0.00230628

26=0.00237290

% 439 = F]3 #7) Case2 = ¥ i

R E S 03

FediE - HiE 9 L S abw fot F 180 7 1518 Reduced Model i 48 7

B& IS 4ok 440 2 0 B RZ Aok 2 FlS L A K
CcL Ry =10.0611 R;* =0.0646 R,"=0.0663
R;*=0.0678 R4 =0.0683 Rs* =0.06894
,HET Ro* =0.06034140745 | R;" = 0.06266559216 | Ry" = 0.06421509425
R5*=0.06493231960 | Ry" =0.06530729822 | Rs" =0.06567784734
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%440 = M3 03 Case2 § b w11

AR T 2 & BT G AR 441 1T

t=1 t=2 t=3
CB(R,S)=91.4203 CB(R,,Su)=113.9013 | CB(Ryu,Su?)=154.5993
CB(R,,Sd)=75.3599 | CB(Ry.,S)=86.3786
CB(Rpn,Su)=115.2250 | CB(Ry,Sd*)=69.8895
CB(Ryn,Sd)=78.9844 | CB(Ry,Su)=154.6092
CB(Ry,Su)=116.7645 | CB(R,,S)=88.3489
CB(Ry,Sd)=82.9577 | CB(R,,Sd*)=73.7313
CB(Rn,Su?)=154.6205
CB(Rn,S)=90.5569
CB(Rm,Sd%)=77.8313
CB(Rg,Su’)=154.6335
CB(Rg,S)=92.9668
CB(Ry,Sd*)=82.1419
CB(Ryq,Su’)=154.6483
CB(Ryq,S)=95.4859
CB(Ryq,Sd%)=86.6248

% 441 - 73 H-A) Case2 + = ¥ # i

AMEG I T R G R TR R Yo R 442 40T

Market 88.706
Huang and Wang 90.4633
Chambers and Lu 90.8351
L Bt 91.420264677157400
AR (P R 2R | 89.223349212370450

% 442 = T35 73] Case2 ¥ 48 G i H v R
APCAI e A R P T RFE QP IR Ot FRE TR
SEVEFURRY R CAFERLEELRTHEGERETE

CB # # & €% # > Ll4% i@ fcag o 4o 4.13 977
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CB Price

91.6
ao )
91 \ .
sos A\

SSOSN VA A
504 V \/\/—, \’\/\ e =B Price

Vv"'

90.2

20

89.8

89.6

6 18 30 42 54 66 /8 90 102 114 126 138 150 162 174 186

Bl 4.13 = F1F #03] Case2 7 4 F % 25 8 B 4o o st

Y& - FIRRBRLNH

ke = F3 40T 8 S Lucent ¥ R S P TACR B A 47 o

- AP B TR BT R A AT

rho n=6 n=12
-0.7 90.3782 90.2313
-0.6 90.5516 90.4164
-0.5 90.7250 90.6001
-0.4 90.8986 90.7825
-0.3 91.0723 90.9637
-0.2 91.2462 91.1436
-0.1 91.4203 91.3223
0 91.5945 91.5000
0.1 91.7690 91.6767
0.2 91.9437 91.8524
0.3 92.1188 92.0271
0.4 92.2941 92.2009
0.5 92.4698 92.3739
0.6 92.6460 92.5460
0.7 92.8226 92.7172

# 443 = T3 7] Case2 4p B (2 Bcac g B A #7
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Rho

==n=6

=len=12

07 060504030201 0 01020304 050807
= ¥+ #73] Case2 4p B (2 iR B A 47
KA EMA147 g D e T EG RS AN o SRR

#l 4.14

Chambers(2007)s4p i T Bcacp R A 178 % - R o

sl B B A 1

sigma r | rho=0.3 rho=0.2 rho=0.1 | tho=-0.1 | rho=-0.2 | rho=-0.3
0.01 92.1188 | 91.9437 | 91.7690 | 914203 | 91.2462 | 91.0723
0.015 923777 | 921172 +-91.8557 |.91.3332 | 91.0720 | 90.8108
0.02 92.4983 | 92.1737 | 91.84854 | 91.1950 | 90.8660 | 90.5351
0.025 92.6116 | 92:2267 .| 91.84032 | 91.0608 | 90.6667 | 90.2692
0.03 92.7280 | 92.2849 | 91.83931 | 90.9378 | 90.4805 | 90.0181
0.035 92.8308 | 92.3328 |91.83123-1.90.8139 | 90.2966 | 89.7723
0.04 92.8825 | 92.3467 | 91.80487 | 90.6813 | 90.1077 | 89.5256
% 444 = F)5 7] Case2 15 L R AT B A 17

94

93

92  ——

Sigma_r sensitive analysis

CB Price

20
89
88

87
0.01

Bl 4.15

0.015 0.02

0.025 0.03

mhﬁx\_-ﬁ.\__ﬁ

0.035 0.04

——rho=0.1
—+—rho=0.2
—=—rho=0.3
—s—rho=-0.1
rho=-0.2
rho=-0.3

= )+ H#7] Case2 5 k& R AT R A~ 17
W 444 BB AIST g g Ap M Glics R TEFRE AR A
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Mg 2 ARRE CRBAR ) TR R RRAR S AP R Thlfcs D VO YR G ctE L

A fa b AR T e HAR o

<R B R TR R AT

sigma s | rho=0.3 rho=0.2 tho=0.1 | rho=-0.1 | rho=-0.2 | rho=-0.3
0.2 83.7905 83.6305 83.4696 83.1454 82.9821 82.8180
0.3 88.9575 88.7840 88.6098 88.2593 88.0829 87.9054
0.4 94.8087 94.6350 94.4618 94.1174 93.9462 93.7757
0.5 100.6446 | 100.4816 | 100.3184 | 99.9912 99.8272 99.6630
0.6 106.6431 | 106.4970 | 106.3507 | 106.0577 | 105.9109 | 105.7640
0.7 112.4058 | 112.2806 | 112.1553 | 111.9045 | 111.7789 | 111.6533
0.8 117.5605 | 117.4562 | 117.3518 | 117.1428 | 117.0383 | 116.9337
0.9 121.9457 | 121.8600 | 121.7743 | 121.6027 | 121.5169 | 121.4311
1 125.5588 | 125.4889 | 125.4190 | 125.2791 | 125.2091 | 125.1391
# 4.45 = F|3F 3] Case2 "L L L & B ATR A A H7
Sigma_s sensitiveanalysis
130
125 //—_
120 —a
:: // —+—Rho=0.1
8 0=0.
2 2 )
g 100 / tho=-0.2
=B-rho=03
85 '/ tho=-0.3
90 /
85
80
0.2 03 0.4 0.5 0.8 a7 0.8 0.9 1
Bl 4.16 = F]F #7) Case2 "L & L & B ATR A A $7

KA 445 2 MA167 15 D mbhAp M i Hea DA f o R R RARE T
WA AR FIE R R § BT e T e

o AR AR R A

So n=6 n=9

5 68.4418 68.4532

10 76.7898 76.8413

15 91.3952 91.2973

20 111.5723 110.2679
25 132.4513 132.6956

59



30 155.5525 155.3291

# 446 = T+ #3] Case2 #p 4~ KL AT & A 17

S0

160 /

140
120 /
100

[ '}
b
x - “®n=5
o 80 — =12
60
40
20
0

] 10 16 20 25 30
B 4.17 = %15 $3) Case2 4~ % § R B A 17
UL PV RG g e d £ 446 B W ATV g NP ARG ARF

N

v R
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AEE R RSS2 0 OB L Ok R AR S
i eig S8 AR > 2L 5 fL Reduced Model "% 22 & 4 4% 5 7 A4p B ea 8L
Ao FFHAY 1 FEOL W el S 2 Bk o fIS AP BE o KT

BB AR RIS R R AR

hET 3 B 0w B e Chambers (2007) 07 # i % 4504 > Casel £

Case2 g % 37 % > Chambers (2007) £ 4 & & F] & F] 5 ~47 3 ohig 5 AR EL
T Hoo & PR LA F 0 A 2 du § 85 143 Reduced Model 7 :5

¢hik X455 o @t Structural Model ZLuok i & & 3 4 =R 9% 0 @
Reduced Model 2 f]5 & & I # 2 3=H & 95 > b7 NFEP 2 B TE 4
% & — # Structural Model #7 - 573g % 4 & it 53 ¥ ** Reduced Model #1F
ik 4B o jeil Sy e Structural Model i ik X 8 5 B ISRAT -

AR BT L B DB R - e

P A AR Y ] TG RIS RE o LR E TG

—=\

w

~=h
~

§2RBFEDIFTHERTEGIFG A P T A E RS T RS

~

S . GRS T3 PRS- Ly Fy TR o L
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