NNV E s Chinese Journal of Applied Probability
FANM 2008412 H and Statistics Vol.24 No.6 Dec. 2008

BEANF R T B R #) 7 ECBY AT 2R s B ERE N
2 A 1) 7

(P M 28 A5 L RAAE, KPP, 410205) (IR TG R e o SR 22 B, KPP, 410081)

wm =
MNE R A B 23 BT T BEHUR) 3R A3 R 3 TG ) P R 40 i 27 I AN (A B, 7 T AN 48 TIR MK 4
EASASAET, M HMartingale Pricing /i ¥4 S H I @ A 2L
KB AR, NN, IR, KB EE N, Girsanovie P
FR 9 %S F830.9, 0211.63.

jillls

§1. 35l

AT R Rl AR ARSI 45 & IR G IE 2. B IE, & RA kAR M
B, B, iR BIE, B OURRAT N B AT AR BB, RAT N A < S R
B R, EAEA L JE T IRERIYIRL, B 58 A AR I N A% TR I SR AR R I T4 e 1) e
s B e B IR ELER D e R BB Lo B A FEAC (KM 3 ORI, P LA AT 4 45
I HAT B BOIBCE w0 E. 20120904 4K, B[ 75 [ Py L2 BE A4 T if 2l A A T mT e ik

S T AT A A el R e I T 24 S Ingersolll 2. AR {8 5 W] BE G — Uk ik 5 4
P B SR I 25 AE N BIRSE T R e 3 5T AR A 1), 5982 e (52 1 T I (2 Y
BRI E S BAE T A 2 A, (HEASE i S8 LA e . Ha IiE 2 g P
] AT I 1A A 4 b R T SRt 1 sl 13 41 S /NI | R i A MR P ST A R A
BOER S AAAE T, R E AR 5, 435 T 00T R B 0 2 i oy Jr PP

FESEE ISR, X138 1 T S 055, AT 2 A (RIS PR e A 3R,
AR T A7 5 o3 X, (EDRE T BEALR %R A ORI 43 BC 08 52 2% 1 T S £t 55, 2 H
Wik ik, e ik AT A3 BT R A 2. AR 0 R BN R B, ZERAL
AR R RGN, 25 T AT BRI 0 BC ) ] e e e iR e A 22 3K

§2. FHIRRSRIMMRER KMELHEK

— M, S e i gE AT DL LR

1) FEARRE S B v BT bR 4, B AT 4 5t 5 v LA 8 pl R AR A 1 5 2) S i
R ey THEE — A B ARICEE I ARAIE, (LI 5 AR 5 A 5 R R AR AT R R, DL en]
 R3200549 5 FIKE, 200646426 I 5 B,



614 N R G oy IR ES

FEAR G B 3)Fe e tir i RIVBEIR RAT I B A8 1 DR 0157 e 4 BB S I AT 114
KRB A%, — B T RAT I BRI T I A%, 77 WU R WL AAT; 4) B H I BR: Bl mT e
BATF AT ROV X FASCH T 7 v e ooy, A B e Al 5)IE LA R &
FE ] B AT I B SR A LR A — A I T (R AR BEHL e 2 6) IR 2 e 253 BT IBER 70
25K, AR RAT 2x ) W | 35058 2 1 SIEAT (AR 2 5 I 20 558 4 0 BC 2 ) s

§3. BRI RN E RY5E R

1. BRRER
LEL SE T3 SRR 2 0 (Q, F, P, (Fy)o<e<)
1) R TS S, AR B — PO AR B 7™, FR R 0 7 BRAT A7k,
IR SURES Yy
dB; = p1(t)Bydt + o1 () By dW,  Bp =1, (3.1)

By = B(t,T) AT ZI 2 2% SR BN A% R, 5 Loy = b(t, 7) R (1 <
)% 2K % SR BERAE N R G, by = b(T, 7) = 1, Br = By/by; 73— Fl nl Fe it
7, FOF I KB A B AN M e R A2 5 R

dS; = (u2(t) — q(t))Sedt + oo(t) S dWY (3.2)

SRR ZIRARS, Torh, wi(t), o4(t) (0 = 1, 2) 00 AN A At LR B 221 1 B 1]
WIERARI S, R IRIARAEZE, 1i(t), ou(t), q(t) P10 TaleFRIARREATL R& K, FLis 2 AT R A1

T T
/ pi(t)dt < oo, / o?(t)dt < oo,
0 0

q(t) JELRLLRIZ, AW R EREA I FEP R A1 BIAZ B 7E I 21 ) 1) 48 k.

2) IREEAL y EBHAT (BAEAR AT IN 2B T AT, AFAEAT S 3 ) A 5y ik

3) figF A S HE S B A5

4) A AR T AR

HI T LLR SRR S SR IR S AR 1N B, DRI, X A7 20R 23 IO IR T e 0155, &
A7 2% W) 22 BB AT e 40 R R A A, AR RN 20 FC I e A R K AT TR B, X A AT 2R S A
R3] e i 27 S s Bk — PR R I EIRL ERE: X T BN 2T, € B
ks A O I AT e At o5, A3 56 2058 1 JBESE A RN R, (5093 R AT 4 A BOR J5UE (K 85 e iy
WEBE A7S: > Cp, AR 35S, < C, A BEBOR, K5 5 Hebiv ks BN S5,
ST ZI S A% . FER L et (BRI ) BL o SRom i 2R v o

(

P, Sp < Py-Cy/M, S, > C,
Vi = (M/Cy) - S, St > Py, -Cy/M, S; > C,,
by, St < Py-S:/M, S: < C,,
(M/S;) - St, St > Py- Sy /M, S; < Cy.




FiN KIT Bl iie: BEHURR T A ORI 2 B R ol e s i e i 615

o, VpARER T 5125 2B 20 (T) FIAME, Py = M e AR DL IR % vH 51 sl i) o
IR, MARER W BT (I, C AR E WA b, S AR 210 AN.

2. MEE M 9 4k

AT, T TN SE R FH Girsanov € BEHFAT BRI B I 3. 2 Z, = S;/ By, ¥Ito A3\
YER TS/ By, H454(3.1)+ (3.2)zUAT 45

dZ; = Zi[(pa(t) — m(t) — q(t) + 01(t)(01(2) — 02(t)))dt + (0a(t) — o1 ()W,

4

p2(t) — pa(t) + o1(t)(o1(t) — o2(t))
oo(t) — o1(t) ’

O 2 I TRt AEREN LR 2L, € oo (t) — o1 () # 0, T

1 t
Ep exp (2/ 9§ds) < 0.
0

aQ _ P .
dP—exp(—z/O tht—/o thWt).

H GirsanoviE #, nJA1Q &P WA B &, H.

0y =

FE XML Q: i A

¢
W =wP + / 0sds,
0
W QI R bR AT BIE 3. 72 QN T Z, i
dZ; = Zy[—q(t)dt + (oo(t) — o1 (£))dW],
R
T 1 (T T
Zr = Zyexp [— / q(s)ds — 2/ (02(s) — o1(s))*ds + / (o2(s) — aﬂs))dWS}. (3.3)
t ¢ t
FEE CIER: i A2
R T T
e (s /0 (02(5) — 01 (5))2ds + /0 (02(5) — 01(5))AW ).
H Girsanov & #, A FIRZ QMM Bl &z, H
AW = dWR — (oa(t) — o (1))dt,
WRORRIMEE N RbrifEAT WS 2. 7ERMEE N

Zr = Zyexp {— /tT q(s)ds + % /tT(ag(s) — 01(s))%ds + /tT(ag(s) — al(s))dWSR} (3.4)

H

EQ[exp ( - % /0 T(Ug(s) ~ o (s))2ds + /0 T(Ug(s) - 01(3))dWSQ>IA} — ER[I4].  (3.5)

RHIA R ARRYEREL, A € F.



616 N FHME 2 4801 oy IR ES

§4. MENFIETHRF S BT E#RZRSRHMartingale 2 it

TR I, ey e g5

N(x) —(1/2)s ds

L
RN PAE IS0 AT iR AL,

e

TR IChMEIER AT i 5, PO, PRAMGIZRAENEQ. R FAIMER.
AR AT I 70 P 1) v 3 Ao 55 2 YT Bt 2 Vi PR S, " AEBAE (O 1) I Vo o

(w?=2puv+v2)/120-*)] g yud

Vo = BoEYVy)

M-S
= BoEQPyIs,<p,co/m5.50,] + BoEQ{ T

ISTEPb'C’U/M7STZC’U:|

M - St
"'BOEQ[PbIST<Pb~ST/M,ST<CU] + BOEQ[ 5 ISTZPE,-ST/M,ST<CU}

A LR T =0 RIS AL, T, Is, I, WFE L. &R Zr = Sp,
S¢ = BiZy, FIFH(3.3) (3. )\ (3.5)t )
.C’U
I = BoEQ[PyIs,<p,.cojm,5,50,) = BoPyP (ST < bM S 2 Cv)

= Byb,
T

T ‘ T
/0 s)—o1(s))dWQ lnPbM[Cv —1nZo+/0 q(s)ds+;/0(02(5)—01(5))2&9

(o2
PQ( T < T ’
2 2
\/ /0 (02(s)—01(5))2ds \/ /0 (02(5)— 01 (5))ds
(

2
T T 1 T
/(02( )—oi(s ))dWQ N lnCv—ang—lnBT—l—/oq s)ds+2/(](02(8)01(3))2ds>

\// 5))*ds ) \//0202(5)—01(3))2&9

= BoP,N (a1, —b1,p1),

o,

. T T
n 22~ CoBo +/0 q(s)ds—i—;/o (03(s) — 01 (5))’ds

M Sy
a; — T )
\/ | (o = ono)2as
C’UbO ’ 1 ’ o2(S8) —01(S 2 S
L + [Catas+ 5 [ el i

V[ (ol - ants)Pas



iy KIT Bl iie: BEHURR T A ORI 2 B R ol e s i e i 617

1= \/[/07(02(3) _ 01(3))2ds]/[/0T(02(3) _ ou(s))2ds).

M
Iy = BoEQ [FSTISTZPb-CU/M,szCU]
M T 1 T
— T EQ _ _Z — 2
= BOCUE [ZO exp( /0 q(s)ds 2/0 (o2(s) —o1(s))=ds
T
+ [ (020 = (s DAWR) s o, s s
M T R b C
= Sy— — > 2
SOC’U exp( /0 q(s)ds)P <ST 7 ,Sr > C, )
M T
= SOC—U exp ( - /0 q(s)ds)

T T T
2(5)— 01 (5)) AR 1nPMC_1nZO+/ ols )d3—1/(02( )— o1 (s))2ds
02

<\// —o1(s 2ds \// (o2(s)—o1(s st
/020’2(5) .

R — go2(8)—01(S 2 S
1 () AW >lnC’U—an0—lnBT+/0 ofs )ds—Q/O( 2(5)— o1 (s))2d )

\//07(02(8)—01(8))2(13 - \//0202(8)—01(3))2&9

M T
= SOCT; eXP(—/O Q(S)d3>N(—612,—b2,P1),

9

Horp
T T
In PbM(f;OBO +/0 q(s)ds—;/o (02(5) — 1(s))2ds
as = )
T
\/ /0 (02(5) — o1 (s))2ds
CU 0 i — ’ o9(S) —01\S 2 S
o + [Matas =5 [ oal) — ()%

1T B SR O AR BEA LR S B S R ] SRR, BIAE CANBAE RO 21, TR M A AT 0T
AT NSRS, FTEA

Iy = BoEQ[PyIs, < p,.5, /0.5, <0

- BngPQ(anT<ln MS )PQ(lnB Z, <InGy)



618 N FHME 2 4801 oy IR ES

= ByP,PQ

<

[ (ots)-
\// (09(s)—0o1(s))?ds \//:202(3)—01(3))2&9

</(02( s)—o1(s))dWR lnC —InZy— lnBT+/ (s )ds+1/( o (s )—01(5))2d5)

\// 02 (71 2d8 \// 02 01 2d8

= B()PbN a3 ( )

T . T T
or(s)aw?  w Ty / als)ds / (02(8)—01(8))2013)

Horr,
P, - By T r 2
In +/T q(s)ds+2/T (03(5) — 1 (s))2ds
as
T
\/ / (03(5) — o1(s))2ds
M
I; = BoEQ [STSTISTEPI,-ST/M,ST<CU}

_ BO/bOMEQ[exp<—/TTq(8)dS—;/TT(GQ(S)—GI(S))QdS

T p-B. [T 1 /T
o /T(ag(s)—al(s))dWSR In b]\/_[ —i—/ q(s )ds—2/(02( )—o1(s ))2ds>

<\//T€02(8)01(8))2d8 \// (o2(s)—o1(s))ds

(/T 2(s)—o1(s ))dWSR InC, —InZy— lnBT—i—/ (s )ds—/( 2(8)—01(8))2d8)

\// 02 0’1 2dS \// 0'2 0'1 2d$




FiN KIT Bl iie: BEHURR T A ORI 2 B R ol e s i e i 619

ENIEGES
EIE 4.1 AEREHURIRN, A7 IRA 23 BE A T HA R AEO I 2 I E BRI i

T
Vo = BoMeTN(an,~bi,pr) + Soyexp - /O a(s)ds ) N (~az. ~bs. 1)
T
+ BoMe'™ N(az)N(b1) + boM exp ( - / q(s)ds)N(—a4)N(b2).
YRR BRA TR RIS B, A LU SR
L 4.1 AR R 2 () WA BER B B Zo (). 38 LE IR K q(8) ) I
() (P A BEML R E, A B 23 FE 1 0T A 45 (5 23 AE LA (O 220 B JCE RN % R -
Vo = - ds ) MeT N(@)N(—b
0 exp( /0 r(s) s) e (a1)N(—b1)
M T N _
—|—Socvexp(—/0 q(s)ds)N(—al)N(—bl)
T
xp ( — ds ) Me™T N (as)N (b
+exp (= [ r(ds) MeTN @) N by

+ M exp < - /OT r(s)ds — /TT q(S)dS)N<_51)N(b1)7

o,
By C, r
R In i —In So+ (7“ +2a())ds
a1 = )
T
/ o’
0
InCy, —1In Sy + / (’I“(S (3)>ds
by — 0
1= )
/cr
0
p, [T
_ lnM+/ (r ) +q(s ))ds
2 = .

AN SCAE A T R e A 5077 X S il BB 50 Wi 2% 3K, I LERI R BEALAL, %Hﬁﬁﬁﬂ%?‘iizﬁ
W, 1380 TG A A S, RS T ﬂﬁfa%?ﬁﬁT%?ﬁ%ﬁﬁﬁﬁmﬁ

Z % x #
(1] KJF, BmE, nrE s rEue i, %t 5 R %, 4(188)(2005), 19-21.



620 N FHME 2 4801 oy IR ES

[2] Ingersoll, J., A contingent claim valuation of convertible securities, Journal of Financial Economics,
4(1977), 289-322.

(3] P, SRAKK, AT I e R S B SRS S AT, F KR K F 4R (A AAHFIR), 9(2003), 88-89.

[4] WK, RN, Wi LM ER R, gt 5 &K, 6(1997), 18-20.

[5] /NI, BRagt, R T AR E TR OIS, R %42, 5(1999), 1-5.

[6] Black, F. and scholes, M., The pricing of options and corporate liabilities, Journal of Political Econ-
cmy, 81(May-June 1973), 637-659.

[7] Steven Shreve, Stochastic Calculus and Finance, 1997.

8] BRfAT, ek A2 g & H KSR, 2002.

9] B2 MERIRE, ISR, Ao d ) Jbal: S5RE R, 1998.

The Martingale Pricing for Convertible Bond
with Dividend-Paying under Stochastic Interest

ZHU DAN
(Hunan Financial and Economic College, Changsha, 410205)

YANG XIANGQUN
(Department of Mathematics, Hunan Normal University, Changsha, 410081)

The value composition of the convertible bond is discussed in a quantitative analysis. Under stochas-
tic interest, the stock has dividend-paying, the pricing formulas of the convertible bond are obtained by
means of Martingale approach (risk-neutral valuation).
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