26 4 ,2013 10
Vol.26 No.4, Oct. 2013

JOURNAL OF NINGBO UNIVERSITY ( NSEE )

, 315211
, Girsanov ,
1 0157.5 CA - 1001-5132 2013  04-0077-05
Black-Scholes!"!
s Black Scholes Meton!? !
) Black- ’
Scholes , (Q,F,
> F{o<r<r; > Q) > s Q
Black-Scholes , 2 ,
GARCH B, S,

’ X = (Xt )te[O,T]
. Mamon Rodrigom (2,F,0) ,
(Xt )tE[O,T] S = (el 782) 9 9 e] = (19

Elliott GARCH 0y eR>, ¢,=(0,1)e R, X 0
- [5]
.Boyle Dravia ) ( gl_j )i:1,2;j:1,2 )
- Hardy' J, X [0.1]
2 ,
N t
J, :J.Olwﬁelzds’ )
1 , ’ B Ir,\
(regime state) 8
, B, B t ,
; dB, =rBdt, 2)
, , nh=<r,X,> t ,
B r:(rprz)’ <>>
1 2012-11-06. : http://journallg.nbu.edu.cn/
: LQI2A01006 ; Y201120129 XKL11047, XKL11046 .
1989 : . E-mail: zqj0398@163.com
* : 1982 / s : . E-mail: wangwei2@nbu.edu.cn



s 2013
X 5t » Yoon ’ ¢JT—J,\X 6]
: Wo<y<T-1),
5 =5 eXp{I;rsd“ﬂUdes _%I;afdﬂ D1y 1x= (y)'=eXp[—/122(T—t—y)—%1y]-
& ( fufoad )21(2(11 Ao (T —t - y))2)+
ZZ,-—MJ[}, (3) -
. W ) (22,F,0) ALy (2(A, A, (T —t—y))z)}
5 O',N=< O',X, > S , O= ¢JT—J,|X:e (y).:exp[_ﬂzz(]v_t_y)_ﬂﬂy]
() {HZ,,T>1>0} > N ((—/111/122(1;) ! y))gl (2(A A (T -1 -
1
i, Z. = . 1 1
j g(z) 55 y))z)+/122[0(2(/?111'&)/(]“_1_)’))2)],
exp(—zz;2 R ﬂ:EQ[eXp(Zj)_l]:eXp(%é‘zj_l
s Z/ , ¢./T—J/\X:el 0)=0,
Z‘- ¢JT*JI\X=€1 (T_t):exp[_ﬂﬂ(T_t)]:
.] ¢JT—J,\X:62 (0) = exp(=4, (T - 1)),
(3) 5 e St ¢-/T</,\X:e2 (T_t):(),
; e, >
, S , NEAR SRV
L) (2] ,,Z:(;n!r(a+n+1)'
1 t
) C(t.5.)=3 ], lexp(- zy>( D5 f (@)
T Y= N, ()~ K exp(-ay) P20 W)
(S; —K*)", , S, t ,
K O<a<l. exp[(2 rl)y rz(T t)]N(dz(y))]‘
C(t,8,X) S, =S, X, =X $), sy, (5)
! ’ , Ezexp(azjz)—l, 2= AB+1),
S = 1=
In——+R - U()-4
C(t,S,X):EQ{%(Sg_KaY|Ft] @ 4= o (y)+(jl VWD) ﬂy+na’
! \/U(y)+né'2

> t

E(JT—Jt):jtrrudu:;/i(JT_Jt)+
rZ(T_t_JT—i_Jt):
_ - i
U, =J) =] oldu=07(J; —J,)+
o (T—t=J,+J,).
¢JT—JI\X(y) Jr =, X =X

t t

s - 1—
1HE+R(y)—5U(y)—wy

dz( )= — R
g \/U(y)+n52

f(a.y)=exp{(@~DR()+ (@ ~a)U(y)/ 2+
A(B~ep)y}.
C@,S,X), ,

B[ a
¢ =E, |:B_ST ]{ST>K} | F;} >
T




79

B

S, >K}= {EUT —Jt)+(a—§)5(JT —J)+

4 2
B T o~ Noy K
=K°E [ I{SI>K\|F} I o dW, + > Z,-Ap(J,-J)=Ih—¢,
B; ! J=N,,+ S,
4) C(t,S,X)=c —c,. c, (11)
Ff=0(X,0<u<T), H =FVF", 0, . Z, 0,
0, N(a,5%), :
QoS ©) Eg Uy oy | H1= Y exp(=A(J; = J,)-
dQ EQ[St |FTX] B n=0
- A, —J,))
, S, S , MN(dl(JT—J,)),
~ n
St :St /Bt .
3) : ’ a )
—u , S“ A
E,[S |FTX]=Sgexp{%a2joa§ds— Z; J, S nexpin s
1 B N(d ()@, x (¥)dy. (12)
Eaj.o olds + Af3J, —AaﬂJ,}, (7) ’ N 0 1.
3 O zZ, 0 N(0,5%),
t t < o [T
do, |y =exp{aj‘ o dw, —lazj. olds + =ZK JO expl(n, =Ry —n (T —1)—Ay]:
o " e
N, (iy)”
037,17 J} ® O N(dy (), () (13)
C(t,S,X)zc]—cz, (12)  (13)
Girsanov , F !
Wi=W, ~afo,ds 9 ’ P(1,5,X) S=5,X=X |,
Qa , N, A=A+, Z .
N(a,8%). Bayes B,
; P(t,s,X)=EQ{B—’(K“—S?)*|F,}. (14)
T
Bt a
a=E, |:B_TST[{ST>K; |F;:|= >
BE|E,|3L1 H ||F |= 1 , t
o o B_ (ST>K}| t | e | -
i P(,8,X) = C(t,8,X) ~ [ (57 f(a,) -
B7'S E,[St | EY ., —
Ey| B, #XH Ls | H, |IF|.9) K exp(=R();, ;1 (1)dy . (15)
Ey[S: | F']
(7) (K" = 82) = (K“ =S5 .
S5 X a a\t a (24
w:exl’{l(az—“)f,rafdwr (S7 =K*) =Sy =K i5, s »
EolSe [ F7] 2 @) (14
AB—af)J; —J)}, C(t,8,X)-P(t,8,X)=
B
' E,| —~(S¢ —K“)|F |. 16
= S ELEy [f @)y~ ) g | K1 F1.(10) Q[BT( r K0 } (16)

Bt a a 5 T
—-87=5, exp{(a—l)R(JT—Jt)+J.l ac,dW, -

T



80 2013

Ny
%aU(JT—J,)Jra > Zj—ia,b’(JT—J,)},

j:N‘,/+1
K =100, S =100.
_B 2 5 o
EQ _IS; |Ht =Staf(a>JT _Jt)'
| Br
25
—B, qe « _ g 20 7
EQ B_( r —K )|E _EQ[ tf(anT_Jt)_
LT
K“ exp(-R(J, = J)) | F ], I5¢
R
a© ol
~t
P(t,8,X) = C(t,8,X) = [ (¢ fa.»)-
_ st
K eXP(_R(J/)))@,f.mX (»)dy. /
3 0.5 0.6 0.7 0.8 0.9 1.0
o
2 a
3 ,
1 . 252 K=100, a=0.6. 3 ,
: 1252, 10000 S
P, =03, P,=0.7, P, =02, 551
P, =08 - 5.0
e r=0.06,
0,=02; e , r,=0.08,
o,=04.
A=10, 10
T=1 . z, 5=02.
1 ,
a=0.6, §=100. 1 1300 110 120 130 140 150
s K
3 S
4
e S,
e S,
Girsanov ,
1.5 1 1 1 1 J
50 60 70 80 90 100
K b 2



81

(1]

Black F, Scholes F. The pricing of options and corporate
liability[J]. Journal of Political Economy, 1973, 81:637-
659.

Merton R C. Option pricing when underlying stock
returns are discontinuous[J]. Journal of Financial Econo-
mics, 1976(3):125-144.

Mamon R S, Rodrigo M R. Explicit solutions to
European options in a regime-switching economy[J].
Operations Research Letters, 2005, 33:581-586.

Elliott R J, Siu T K, Chan L G. Option pricing for
GARCH models with Markov switching[J]. International
Journal of Theoretical and Applied Finance, 2006, 9(6):
825-841.

Boyle P, Draviam T. Pricing exotic options under regime
switching[J]. Insurance: Mathematics and Economics,
2007, 40:267-282.

Hardy M R. A regime switching model of a long term
stock returns[J]. North American Actuarial Journal, 2001
(3):185-211.

Yoon J H, Jang B G, Roh K H. An analytic valuation
method for multivariate contingent claims with regime-
switching volatilities[J]. Operations research letters, 2011,
39:180-187.

Pricing Power Options under a Markov-modulated Jump Diffusion Process

ZHAO Qi-jie, WANG Wei"
( Faculty of Science, Ningbo University, Ningbo 315211, China )

Abstract: The conditions of market economy are described by a two-state continuous time Markov chain with a
Markov-modulated jump diffusion process satisfied by the risky asset. The pricing problem of power option is
considered under a Markov-modulated model. The value formula of power call option is obtained by measuring
the change and Girsanov’s theorem, and the value formula of power put option by put-call-parity. The numeric
results are also provided using the Monte Carlo simulation technique.
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