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Abstract: This paper studies the optimal consumption and portfolio selection problem when the stock prices

in the security market are discontinuous and the random disturbances are correlated. By the dynamic program-

ming principle, the optimal consumption and portfolio strategy are obtained by the corresponding Hamilton-

Jacobi-Bellman equation for the CRRA (Constant Relative Risk Aversion) utility function case. Moreover,

some simulation results are presented to illustrate the effect of the model parameters on the optimal portfolio

strategy.

Key words: optimal consumption investment decisions; stochastic optimal control; jump diffusion model;

Poisson process; correlated random disturbances

1 ÚÚÚ óóó

7Ky ½|¥Ý]ö�`�¤Ý]ûü¯K�ïÄ,�@�J��Merton[1,2]�ó�.3ùa¯K¥,

Ý]ö3�ã�mS�±3Õ1;O!Å �Ãºx]�±9�¦!Ä7�ºx]�¥ÀJ·��Ý]|

ÜüÑ,��±���¤,8�´¢yÙ,«�^¼ê���z.ëY�m�Å Ú�¦d��.®kéõ

ïÄ,�ë�©z[3–8].

ØëYa�*ÑL§£ã�ºx]�d��.9Ù�A��`�¤Ý]ûü¯Kg Jeanblanc�[9]�

Bardhan�[10]�ó�±5�kNõïÄ. ¯¢þ�X7KêÆ�7Kó§Æ�uÐ, �5�õ�yâL

²:ºx]��d�´»¿Ø´*Ñ¤£ã�ëYL§,
´3ëYL§¥��Xa�[11−12] . Merton[13]Ä

k^a�*ÑL§5£ãºx]��d�L§. ¤¢a�*ÑL§Ò´*ÑL§Úa�L§�EÜ,Ù¥

ÂvFÏ: 2012−05−03;?¾FÏ: 2012−11−08.

Ä7�8:I[g,�ÆÄ7]Ï�8(11201264);ìÀ�g,�ÆÄ7]Ï�8(ZR2011AQ012).
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�a�L§3 Merton��.±9©z[9,14,15]¥b�� PoissonL§,©z[10]¥b��Poisson:L§,�

53©z[16]¥æ^ Poisson�ÅÿÝ,
©z[11]¥Kæ^���� LévyL§. a�*Ñ�.�`�¤Ý

]ûü¯K�ïÄ��ë�©z[17–19].

�©UYïÄa�*Ñ�.��`Ý]�¤ûü¯K.�c¡©zØÓ�´,�©b�,�Ý]ö�±

Ý]uü«Ï"ÂÃÇÚºxÅÄÇþØ�Ó��¦,
K��d��ÅZ6
,ü�ØÓ�Brown$ÄÚ

ü�ØÓ�PoissonL§�m�p'é.Ý]ö�8�´�
¼�Ùg�A½�^¼êe���ÂÃÚ�¤

÷v.�ÅZ6
�p'é�/�7Ky ½|�.=3©z[20]¥éëY�dL§kïÄ.

�©�Ñ
�ÅZ6
�p'é�/�a�*Ñ�d�.Ú�A��`Ý]�¤ûü¯K.¯¢þ,ù

�¯K�±£ã��a�Poisson�Åa���`��¯K[21,22].$^Ä�5y�{,Äk�Ñ
·Ü�

ÅZ6
�p'é�/� Hamilton-Jacobi-Bellman�§,,���
�`�¤Ý]|ÜüÑ±9�`�¼

ê�¦)�{.,
,¼��`�¤Ý]|ÜüÑ�wª)%´�©(J�.���Ä�a;.��^¼

êCRRA(constant relative risk aversion,~ê�éºx��)�/,¼��`�¤Ý]|ÜüÑ�wª)Ú�

A��`�¼ê.¿�Ñ
ê��[�ý~f,)ºÜ©�.ëêé�`Ý]|ÜüÑ�K�.

2 aaa���***ÑÑÑ���...������ÅÅÅ���`̀̀������¯̄̄KKK

b�y ½|¥�3ü«�øÝ]öÀJ��¦,Ùd� S1(t), S2(t)©O÷v�Å�©�§

dS1(t) = S1(t−) (a1(t)dt + σ1(t)dB1(t) + ϕ1(t)dN1(t)) , (1)

dS2(t) = S2(t−) (a2(t)dt + σ2(t)dB2(t) + ϕ2(t)dN2(t)) , (2)

Ù¥�5�dØ(½5���ÅZ6£ãXe:½ÂuVÇ�m (Ω1,F1, P1) þ���IOBrown$

ÄB1(t)�äkrÝ λ1(t)���PoissonL§N1(t),§��pÕá�Ó�K��d S1;½ÂuVÇ�

m (Ω2,F2, P2)þ���IOBrown$ÄB2(t)�äkrÝλ2(t)���PoissonL§N2(t),§��pÕá

�Ó�K��d S2.

�©b�Brown$ÄB1(t), B2(t)äk�'Xê
1 ρ1(t),−1 6 ρ1(t) 6 1; PoissonL§N1(t), N2(t)äk

�'Xê2.ρ2(t),−1 6 ρ2(t) 6 1.©O½ÂPi–��z��&Ex

Fit = σ{Bi(s), 0 6 s 6 t} ∨ σ{Ni(s), 0 6 s 6 t},

÷vMi(t) := Ni(t) −
r t

0
λi(s)ds� Pi–�, ∀t ∈ [0,T], i = 1, 2. ½Â¦ÈVÇ�m9Ùþ���&Ex

(Ω,F , P ) = (Ω1 × Ω2,F1 ×F2, P1 × P2), Ft = F1t ×F2t,

¿�PE[·]�Ùþ�êÆÏ".

�½T > 0 �~ê, a1(t), a2(t) : [0,T] 7→ RëY,©O�Lü«�d�Ï"ÂÃÇ� a1(t) > a2(t);

σ1(t), σ2(t) : [0,T] 7→ RëY,©O�Lü«�d�ºxÅÄÇ� σ1(t) > σ2(t), ϕ1(t), ϕ2(t) : [0,T] 7→ R

ëY,©O�Lü«�d�a�ÌÝ� |ϕ1(t)| > |ϕ2(t)|, ∀t ∈ [0,T]. a1(t), a2(t), σ1(t), σ2(t), ϕ1(t), ϕ2(t)

��k.� σ1(t) > 0, σ2(t) > 0, σ1(t)
−1, σ2(t)

−1 ���k., ϕ1(t) > −1, ϕ2(t) > −1.5¿��¦ S1'

�¦ S2äk�p�Ï"ÂÃÇ,�ºxÅÄÇÚa�ÌÝ���,ÏdÝ]ºx���

b½Ð©��TÝ]öäk]�X(0) = x0 > 0,3 [0,T]¥?Û�� tÝ]ö�]��X(t).Ù�

±ÀJÝ]u�¦S1½S2,��±ÀJ�¤Ç c(t)?1=��¤,^u(t) = u(t,X(t))L«ÙÝ]u�

1¤¢ü�Brown$ÄB1(t), B2(t)äk�'Xê ρ1(t)´�d〈B1, B2〉(t) = ρ1(t)dt,¤¢ü�PoissonL§N1(t), N2(t)äk�'X

êρ2(t)´�d〈N1, N2〉(t) = ρ2(t)dt,ùp 〈·, ·〉´�ü��ÅL§��pC�L§[12] .
2XJPoissonL§N1(t), N2(t)ke¡©): N1(t) = N̄1(t) + N(t), N2(t) = N̄2(t) + N(t),Ù¥ N̄1(t), N̄2(t), N(t)©O´äkr

Ý λ̄1(t), λ̄2(t), λ(t)�PoissonL§��pÕá,K´�λ1(t) = λ̄1(t) +λ(t), λ2(t) = λ̄2(t) +λ(t),¿�N1(t), N2(t)��'Xê� ρ2(t) =

λ(t)/
√

(λ̄1(t) + λ(t))(λ̄2(t) + λ(t)),∀t ∈ [0,T][23]
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¦S1�@Ü©]��'~,=u(t)X(t)�]�Ý]u�¦ S1, (1 − u(t))X(t)�]�Ý]u�¦ S2.l


3 [0,T]¥?Û�� tÝ]ö�]�X(t)�±^Xe��.5£ã


















dX(t) =
(

X(t)
(

a1(t)u(t) + a2(t)
(

1 − u(t)
))

− c(t)
)

dt + X(t)σ1(t)u(t)dB1(t)+

X(t)σ2(t)
(

1 − u(t)
)

dB2(t) + X(t−)ϕ1(t)u(t)dN1(t) + X(t−)ϕ2(t)
(

1 − u(t)
)

dN2(t)

X(0) = x0 > 0.

(3)

Ý]öÁãÏL3 [0,T]�mS·�/ÀJ�¤Ç9Ý]|ÜüÑ,5¢yXe�^¼ê���z

J(c, u) = E

[w T

0
g(t, c(t))dt + h(T,X(T))

]

, (4)

Ù¥ g, h : [0,T] × (0,∞) 7−→ R,´÷vXe^��¼ê[3,8] :

1) g, h'u tëY,'u c½xëY��;

2) g(t, ·), h(t, ·)î�üO�î�];

3) lim
c→∞

g′(t, c) = 0,Ù¥ g′(t, c) =
∂g(t, c)

∂c
.

XJ�3 c∗9 u∗,¦�

J(c∗, u∗) = sup
c,u

J(c, u), (5)

K¡ (c∗, u∗)��`�¤�Ý]|ÜüÑ.

¯K(5)¢Sþ´�a� Poissona���Å�`��¯K[21,22] ,)ûùa¯K��«²;�{´Ä�

5y�n.�d,é?¿Ð©��ÚÐ©]�(t, x) ∈ [0,T) × (0,∞),½Â�`�¼ê

V (t, x) = sup
c,u

J(t, x; c, u) = sup
c,u

Et,x

[ w T

t
g(s, c(s))ds + h(T,X(T))

]

, (6)

Ù¥ Et,x[·]L«�Ð©���Ð©�� (t, x)��^�êÆÏ".

dBellman�`5�n(ë�©z[22],½n 2.1),k

V (t, x) = sup
c,u

Et,x

[ w α

t
g(s, c(s))ds + V (α,X(α))

]

, ∀ 0 6 t 6 α 6 T. (7)

Äk�Ñe¡í2� Itôúª,§´)û¯K(5)�­�óä.

Ún 1 �X(t) : [0,T] × Ω 7→ R�Xea�*ÑL§

dX(t) = b(t,X(t))dt + σ1(t,X(t))dB1(t) + σ2(t,X(t))dB2(t) +

ϕ1(t,X(t−))dN1(t) + ϕ2(t,X(t−))dN2(t), (8)

Kéu?¿w ∈ C1,2([0,T] × R), ¤á

dw(t,X(t)) =

(

∂w(t,X(t))

∂t
+

(

b(t,X(t)) + ϕ1(t,X(t))λ1(t) + ϕ2(t,X(t))λ2(t)
)

·

∂w(t,X(t))

∂x
+

1

2

(

σ2
1(t,X(t)) + 2ρ1(t)σ1(t,X(t))σ2(t,X(t)) + σ2

2(t,X(t)) +

ϕ2
1(t,X(t))λ1(t) + 2ρ2(t)ϕ1(t,X(t))ϕ2(t,X(t)) + ϕ2

1(t,X(t))λ2(t)
)

·
∂2w(t,X(t))

∂x2
+

(

w
(

t,X(t) + ϕ1(t,X(t))
)

− w(t,X(t))
)

λ1(t) +

(

w
(

t,X(t) + ϕ2(t,X(t))
)

− w(t,X(t))
)

λ2(t)

)

dt +

σ1(t,X(t))
∂w(t,X(t))

∂x
dB1(t) + σ2(t,X(t))

∂w(t,X(t))

∂x
dB2(t)+
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(

w
(

t,X(t−) + ϕ1(t,X(t))
)

− w(t,X(t−)) + ϕ1(t,X(t−))
∂w(t,X(t))

∂x

)

dM1(t) +

(

w
(

t,X(t−) + ϕ2(t,X(t))
)

− w(t,X(t−)) + ϕ2(t,X(t−))
∂w(t,X(t))

∂x

)

dM2(t). (9)

y² d©z[12]¥�·K 8.19'u��� Itôúª,�

dw(t,X(t)) =
∂w(t,X(t))

∂t
dt +

∂w(t,X(t))

∂x
dX(t) +

1

2

∂2w(t,X(t))

∂x2
d〈X,X〉(t)+

(

w
(

t,X(t−) + ϕ1(t,X(t))
)

− w(t,X(t−))
)

dN1(t)+
(

w
(

t,X(t−) + ϕ2(t,X(t))
)

− w(t,X(t−))
)

dN2(t).

|^d〈B1, B2〉(t) = ρ1(t)dt, d〈N1, N2〉(t) = ρ2(t)dt±9M1(t) = N1(t) −
r t

0
λ1(s)ds, M2(t) =

N2(t) −
r t

0
λ2(s)ds,=���ª(9). y..

Ä�5y�Ì�g�´r¯K(5)�¦)dª(6)½Â��`�¼ê÷v��x �©�§éXå5,¡

�Hamilton-Jacobi-Bellman(HJB)�§.

Ún 2 b� w(t, x) ∈ C1,2([0,T] × R)÷ve¡� HJB�§










∂w(t, x)

∂t
+ sup

c,u

(

g(t, c) + Lc,uw(t, x)
)

= 0

V (T, x) = h(T, x),

(10)

Ù¥Lc,u�)¤��f,

Lc,uw(t, x) =

(

x
(

a1(t)u + a2(t)(1 − u)
)

− c + λ1(t)ϕ1(t)xu + λ2(t)ϕ2(t)x(1 − u)

)

∂w(t, x)

∂x
+

1

2
x2

(

σ2
1(t)u

2 + 2ρ1(t)σ1(t)σ2(t)u(1 − u) + σ2
2(t)(1 − u)2 + λ2

1(t)ϕ
2
1(t)u

2 +

2ρ2(t)ϕ1(t)ϕ2(t)u(1 − u) + λ2
2(t)ϕ

2
2(t)(1 − u)2

)

∂2w(t, x)

∂x2
+

(

w
(

t, x + ϕ1(t)xu
)

− w(t, x)

)

λ1(t) +

(

w
(

t, x + ϕ2(t)x(1 − u)
)

− w(t, x)

)

λ2(t). (11)

XJ�3 (c∗, u∗)¦�

(c∗, u∗) = argsup
c,u

(

g(t, c) + Lc,uw(t,X∗(t))
)

,

Ù¥X∗(t)´ª(3)�Au (c∗, u∗)�),Kw(t, x) = V (t, x)¿� (c∗, u∗)´�`�¤�Ý]|ÜüÑ.

y² |^Ún 1� Itôúª(9),��

dw(t, x) =

(

∂w(t, x)

∂t
+

(

x
(

a1(t)u + a2(t)(1 − u)
)

− c + λ1(t)ϕ1(t)xu + λ2(t)ϕ2(t)x(1 − u)
)

·

∂w(t, x)

∂x
+

1

2
x2

(

σ2
1(t)u

2 + 2ρ1(t)σ1(t)σ2(t)u(1 − u) + σ2
2(t)(1 − u(s))2 + λ2

1(t)ϕ
2
1(t)u

2 +

2ρ2(t)ϕ1(t)ϕ2(t)u(1 − u) + λ2
2(t)ϕ

2
2(t)(1 − u)2

)∂2w(t, x)

∂x2
+

(

w
(

t, x + ϕ1(t)xu
)

− w(t, x)
)

λ1(t) +
(

w
(

t, x + ϕ2(t)x(1 − u)
)

− w(t, x)
)

λ2(t)

)

dt +

σ1(t)xu
∂w(t, x)

∂x
dB1(t) + σ2(t)x(1 − u)

∂w(t, x)

∂x
dB2(t) +

(

w
(

t, x− + ϕ1(t)xu
)

− w(t, x−) + ϕ1(t, x−)
∂w(t, x)

∂x

)

dM1(t)+



186 X Ú ó § Æ � 1 29ò
(

w
(

t,X− + ϕ2(t)x(1 − u)
)

− w(t, x−) + ϕ2(t)x−(1 − u)
∂w(t, x)

∂x

)

dM2(t).

¦)þ¡��Å�©�§,��

w(T,X(T)) = w(t,X(t)) +
w T

t

(

∂w(s,X(s))

∂t
+ Lc,uw(s,X(s))

)

ds +

w T

t
σ1(s)X(s)u(s)

∂w(s,X(s))

∂x
dB1(s) +

w T

t
σ2(t)X(s)

(

1 − u(s)
)∂w(s,X(s))

∂x
dB2(s) +

w T

t

(

w
(

t,X(s−) + ϕ1(s)X(s)u(s)
)

− w(s,X(s−)) + ϕ1(s)X(s−)u(s)
∂w(s,X(s))

∂x

)

dM1(s) +

w T

t

(

w
(

s,X(s−)+ϕ2(s)X(s)(1 − u)
)

−w(s,X(s−))+ϕ2(s)X(s−)
(

1 − u(s)
)∂w(s,X(s))

∂x

)

dM2(s).

(12)

5¿�w T

t
σ1(s)X(s)u(s)

∂w(s,X(s))

∂x
dB1(s),

w T

t

(

w
(

t,X(s−) + ϕ1(s)X(s)u(s)
)

− w(s,X(s−)) + ϕ1(s)X(s−)u(s)
∂w(s,X(s))

∂x

)

dM1(s)

´P1–�,
w T

t
σ2(s)X(s)

(

1 − u(s)
)∂w(s,X(s))

∂x
dB2(s),

w T

t

(

w
(

s,X(s−) + ϕ2(s)X(s)(1 − u(s))
)

−

w(s,X(s−)) + ϕ2(s)X(s−)
(

1 − u(s)
)∂w(s,X(s))

∂x

)

dM2(s)´P2–�,l
§�Ñ´P–�.3

ª(12)üý�^�êÆÏ"Et,x[·],�

Et,x
[

w(T,X(T))
]

− w(t,X(t)) = Et,x

[w T

t

(

∂w(s,X(s))

∂t
+ Lc,uw(s,X(s))

)

ds

]

. (13)

é?¿ u(·),dª(10)�

∂w(t,X(t))

∂t
+ g(t, c(t)) + Lc,uw(t,X(t)) 6 0. (14)

dª(13)Úª(14)�

J(t,X(t); c, u) := Et,x

[w T

t
g(s, c(s))ds + h(T,X(T))

]

6 Et,x

[w T

t

(

− ∂w(t,X(s))

∂t
− Lc,uw(s,X(s))

)

ds + h(T,X(T))

]

= Et,x

[w T

t

(

− ∂w(t,X(s))

∂t
− Lc,uw(s,X(s))

)

ds + w(t,X(t)) +

w T

t

(∂w(t,X(s)

∂t
) + Lc,uw(s,X(s))

)

ds

]

= w(t,X(t)),

l
 sup
c,u

J(t,X(t); c, u) 6 w(t,X(t)).

� (c, u) = (c∗, u∗)�,þ¡�Ø�Ò¤��Ò,=V (t, x) = J(t,X∗(t); c∗, u∗) = w(t,X(t)).ù¿�X

(c∗, u∗)�(´�`�¤�Ý]|ÜüÑ. y..

k
þ¡�O�ó�,£�¯K(5)ke¡�½n 1.

½n 1 ¯K(5)��`�¤Ý]|ÜüÑ (c∗, u∗)÷v

∂g(t, c)

∂c

∣

∣

∣

c=c∗
=

∂V (t, x)

∂x
, ∀(t, x) ∈ [0,T] × R, (15)
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±9

x
(

a1(t) − a2(t) + λ1(t)ϕ1(t) − λ2(t)ϕ2(t)
)∂V (t, x)

∂x
+

x2
(

ρ1(t)σ1(t)σ2(t) − σ2
2(t) + ρ2(t)ϕ1(t)ϕ2(t) − ϕ2

2(t)λ2(t)
)∂2V (t, x)

∂x2
+

x2

(

σ2
1(t) − 2ρ1(t)σ1(t)σ2(t) + σ2

2(t) + λ1(t)ϕ
2
1(t) − 2ρ2(t)ϕ1(t)ϕ2(t) + λ2(t)ϕ

2
2(t)

)

·

∂2V (t, x)

∂x2
u∗ + xλ1(t)ϕ1(t)

∂V

∂x

(

t, x + ϕ1(t)xu∗
)

− xλ2(t)ϕ2(t)
∂V

∂x

(

t, x + ϕ2(t)x(1 − u∗)
)

= 0,

∀(t, x) ∈ [0,T] × R. (16)

y² dÚn 2��
∂V (t, x)

∂t
+ x

(

a2(t) + λ2(t)ϕ2(t)
)∂V (t, x)

∂x
+

1

2
x2

(

σ2
2(t) + λ2(t)ϕ

2
2(t)

)∂2V (t, x)

∂x2
−

(

λ1(t) + λ2(t)
)

V (t, x) + sup
c,u

G(t, x; c, u) = 0,

Ù¥ G(t, x; c, u) := g(t, c) − c
∂V (t, x)

∂x
+

(

x
(

a1(t) − a2(t) + λ1(t)ϕ1(t) − λ2(t)ϕ2(t)
)∂V (t, x)

∂x
+

x2
(

ρ1(t)σ1(t)σ2(t) − σ2
2(t) + ρ2(t)ϕ1(t)ϕ2(t) − ϕ2

2(t)λ2(t)
)∂2V (t, x)

∂x2

)

u +

1

2
x2

(

σ2
1(t) − 2ρ1(t)σ1(t)σ2(t) + σ2

2(t) + λ1(t)ϕ
2
1(t) − 2ρ2(t)ϕ1(t)ϕ2(t) + λ2(t)ϕ

2
2(t)

)

·

∂2V (t, x)

∂x2
u2 + λ1(t)V

(

t, x + ϕ1(t)xu
)

+ λ2(t)V
(

t, x + ϕ2(t)x(1 − u)
)

.

d4� sup
c,u

G(t, x; c, u)���7�^�

∂G(t, x; c, u)

∂c

∣

∣

∣

c=c∗
= 0,

∂G(t, x; c, u)

∂u

∣

∣

∣

u=u∗

= 0,∀(t, x) ∈ [0,T] × R,

´�ª(15)Úª(16)¤á. y..

nØþ,�Äk©Odª(15)Úª(16)��`�¤Ç c∗(·)Ú�`Ý]|ÜüÑ u∗(·),,��\HJB�

§(10)¥¦��`�¼ê V (t, x),l
d�`�^¼ê sup
c,u

J(c, u) = V (0, x0)���)û¯K (5).�´,�

� (c∗, u∗)9V (0, x0)�w«L�ª´�~(J�.ù�:=¦3Ø�Ä Poissona� [20]½övk�'�Å

Z6[18,19] ��/�Ñ´Xd.

3 ~~~êêê���éééºººxxx������(CRRA)���///

�!¥�Ä�«;.��^¼ê——~ê�éºx��(CRRA)�/, ��
�`�¤Ç c∗ Ú�`�

V (0, x0)�wª). CRRA.��^¼ê�~­�§U
�L���Ü©Ý]ö�Ý]Ú�¤��.�d

uPoissona���3,�`Ý]|ÜüÑ u∗�wªL�ªE,Ã{��[17,18] ,��©��
Ù÷v��

�/ªþ'�{ü��ê�§. ¿�3e�!¥�Ñ
Ùê�).

�Äe¡/ª��^¼ê,¡�CRRA�/,=

g(t, c) = Le−βt

(

c1−R

1 − R

)

, h(T, x) = K

(

x1−R

1 − R

)

, (17)

Ù¥L, β,R,Kþ��~ê, 0 < R < 1.´�y g, hþ÷vc¡�^¼ê�Ï~^�.

dHJB�§(10)�ªà^�±9ª(17),ÁãÏé

V (t, x) = f(t)x1−R, ÷v f(T) = K/(1 − R), (18)
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Ù¥ f(t)´�½�(½5¼ê.

ò
∂V (t, x)

∂t
= f ′(t)x1−R,

∂V (t, x)

∂x
= (1 − R)f(t)x−R,

∂2V (t, x)

∂x2
= −R(1 − R)f(t)x−R−1�\ª(15)

���`�¤Ç�

c∗(t) = c∗(t, x) = x

(

Le−βt

(1 − R)f(t)

)
1

R

, (19)

Ù¥x´TÝ]ö3�� t�]�.2�\ª(16)���`Ý]|ÜüÑ÷v��ê�§

a1(t) − a2(t) + R
(

σ2
2(t) − ρ1(t)σ1(t)σ2(t) + λ2(t)ϕ

2
2(t) − ρ2(t)ϕ1(t)ϕ2(t)

)

−

R
(

σ2
1(t) − 2ρ1(t)σ1(t)σ2(t) + σ2

2(t) + λ1(t)ϕ
2
1(t) − 2ρ2(t)ϕ1(t)ϕ2(t) + λ2(t)ϕ

2
2(t)

)

u∗(t) +

ϕ1(t)
(

(

1 + ϕ1(t)u
∗(t)

)

−R − 1
)

λ1(t) − ϕ2(t)
(

(

1 + ϕ2(t)(1 − u∗(t))
)

−R
+ 1

)

λ2(t) = 0. (20)

e¡¦) f(t).dHJB�§(10)²L�nN´�� f(t)÷vXe�~�©�§

f ′(t) + f1(t)f(t) + f2(t)f(t)1−
1

R = 0, ÷v f(T) =
K

1 − R
, (21)

Ù¥

f1(t) = (1 − R)a2(t) −
R(1 − R)

2

(

σ2(t)
2 + λ2(t)ϕ2(t)

2
)

+ λ2(t)ϕ2(t) − λ1(t) − λ2(t) +

(1 − R)
(

a1(t) − a2(t) + λ1(t)ϕ1(t) − λ2(t)ϕ2(t) + R
(

σ2
2(t) − ρ1(t)σ1(t)σ2(t) +

λ2(t)ϕ
2
2(t) − ρ2(t)ϕ1(t)ϕ2(t)

)

)

u∗(t) − R(1 − R)

2

(

σ2
1(t) − 2ρ1(t)σ1(t)σ2(t) +

σ2
2(t) + λ1(t)ϕ

2
1(t) − 2ρ2(t)ϕ1(t)ϕ2(t) + λ2(t)ϕ

2
2(t)

)

u∗2(t) + λ1(t)
(

1 + ϕ1(t)u
∗(t)

)1−R

+

λ2(t)
(

1 + ϕ2(t)(1 − u∗(t))
)1−R

, (22)

f2(t) = R(1 − R)−
1

R (Le−βt)
1

R , (23)

- f̃(t) = e−
r

T

t
f1(s)dsf(t),Kª(21)z�

f̃ ′(t) + f3(t)f̃(t)1−
1

R = 0, ÷v f̃(T) =
K

1 − R
, (24)

Ù¥

f3(t) = f2(t)e
−

1

R

r
T

t
f1(s)ds = R(1 − R)−

1

R (Le−βt)
1

R e−
1

R

r
T

t
f1(s)ds. (25)

¦)ª(24)́ � f̃ (t) =

(

(

K
1−R

)
1

R

+ 1
R

r T

t
f3(s)ds

)R

> 0,�k

f(t) = e
r

T

t
f1(s)ds

(

( K

1 − R

)
1

R

+
1

R

w T

t
f3(s)ds

)R

> 0. (26)

nþ,ke�(Ø.

½n 2 éCRRA�/��^¼ê(17)£ã��`�¤Ý]ûü¯K(5),�`�¤ÇÚ�`Ý]|Üü

Ñ (c∗, u∗)©Odª(19)Úª(20)��,�`�^¼ê^ª(18)û½, sup
c,u

J(c, u) = V (0, x0) = f(0)x1−R
0 ,Ù

¥ f(t)dª(22), (25)Úª(26)û½.

4 êêê������[[[999OOO���(((JJJ©©©ÛÛÛ

�!ïÄ CRRA�/eÜ©�.ëêé�`Ý]|ÜüÑ�K�.�{Bå�,��.¥�ëêÑ�
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k.~ê. ¯¢þdy ½|¥�7K�mS�êâ,�±|^ÚO�{íäÑ�.¥��ëê.3�!�

�~f¥þb�T = 2, β = 0.1,R = K = L = 0.5,=k g(t, c) =
√

ce−0.1t, h(T, x) =
√

x.

3�Ñê��[(J�c,Äk�ÑA�~f. §�¯¢þ´©z¥®k�(J.

~ 1 (MertonëY�.) b½ σ2 = ϕ1 = ϕ2 = 0,d�òz�Ãºx]�~XÅ , ëY�d=Ø�

ÄPoissona�.dª(20)´�©z[1,2]�²;(J[5] u∗(t) ≡ (a1 − a2)/(Rσ2
1).

~ 2 (ØksendalëY�.) b½ϕ1 = ϕ2 = ρ1 = 0,ëY�d=�ÅZ6�ü��pÕá Brown$Ä

��/.dª(20)́ �©z[24]�²;(J

u∗(t) =
a1 − a2 + Rσ2

2

R(σ2
1 + σ2

2)
. (27)

~ 3 (Shi�Wu a�*Ñ�.) b½σ2 = ϕ2 = 0,d�S2òz�Ãºx]�.dª(20)́ �

0 = a1 − a2 − Rσ2
1u

∗(t) + ϕ1

(

(

1 + ϕ1u
∗(t)

)

−R − 1
)

λ1, t ∈ [0,T]. (28)

ù´©z[19]¥ª(3.11)�Poisson:L§òz¤PoissonL§(�A�Poisson�ÅÿÝòz¤PoissonP–

�)�AÏ�/[18] .w,,dª(28)�� u∗�wª)´é(J�.

~ 4 (Jeanblanc� Pontiera�*Ñ�.) b½B1(t) = B2(t), N1(t) = N2(t),d��dL§ S1, S2�

�ÅZ6
�Ó,�©��.òz¤©z[9]¥�.�AÏ�¹(©z[9] ¥��¹Ãºx]�).dª(20)́ �

a1 − a2 + R
(

σ2
2 + λ2ϕ

2
2

)

− R
(

σ2
1 + σ2

2 + λ1ϕ
2
1 + λ2ϕ

2
2

)

u∗(t) − ϕ1

(

(

1 + ϕ1u
∗(t)

)

−R − 1
)

λ1 −

ϕ2

(

(

1 + ϕ2(1 − u∗(t))
)

−R
+ 1

)

λ2 = 0, t ∈ [0,T]. (29)

ù´©z[9]¥�ª(5.14)� r = 0�AÏ�/.

~ 5 (Shi�Wu�'Z6
�ëY�.) b½ϕ1 = ϕ2 = 0,ëY�d=�ÅZ6�ü��' Brown$

Ä��/.dª(20)́ �

u∗(t) =
a1 − a2 + Rσ2

2 − Rρ1σ1σ2

R(σ2
1 − 2ρ1σ1σ2 + σ2

2)
. (30)

ùÒ´©z[20]¥�ª(3.6).

e¡�ÑÜ©�.ëêé�`Ý]|ÜüÑ u∗�K�.�©�Ì��z3u�Ä�'� Poissona�

Z6,Ïde¡ý­�Ñü� PoissonL§�a�ÌÝëê ϕ1, ϕ2!rÝëê λ1, λ2±9�'Xê ρ2 é u∗

�K�.��B,�é�.ëê�~ê�AÏ�/,­� u∗÷v��ê�§(20)�

a1 − a2 + R
(

σ2
2 − ρ1σ1σ2 + λ2ϕ

2
2 − ρ2ϕ1ϕ2

)

−

R
(

σ2
1 − 2ρ1σ1σ2 + σ2

2 + λ1ϕ
2
1 − 2ρ2ϕ1ϕ2 + λ2ϕ

2
2

)

u∗(t) +

ϕ1

(

(

1 + ϕ1u
∗(t)

)

−R − 1
)

λ1 − ϕ2

(

(

1 + ϕ2(1 − u∗(t))
)

−R
+ 1

)

λ2 = 0, ∀t ∈ [0,T]. (31)

c¡®� R = 0.5,2� a1 = 0.4, a2 = 0.1, σ1 = 0.6, σ2 = 0.2, ρ1 = 0.5,l
ª(32)òz�

λ2ϕ
2
2 − ρ2ϕ1ϕ2 −

(

λ1ϕ
2
1 − 2ρ2ϕ1ϕ2 + λ2ϕ

2
2

)

u∗(t) + 2ϕ1

( 1
√

1 + ϕ1u∗(t)
− 1

)

λ1 −

2ϕ2

( 1
√

1 + ϕ2(1 − u∗(t))
+ 1

)

λ2 + 0.38 = 0, ∀t ∈ [0,T]. (32)

|^MATLAB 7.0^�O����(JXL 1–L3¤«.

lL1�±wÑ,�XPoisson�ÅZ6N1(t)rÝλ1�4OÓ�N1(t)rÝλ2�4~,Ý]ö¬�5

���ur�õ�]�Ý]u�¦ S1 ( u∗ > 1´¿�XÝ]ö/±Ý]=ï��¦ S1). ù�:´ÎÜ7

Ky ½|y¢�,Ï���âu¯�Ñy��ª�(~X λ1 = 0.5´��cSküg��âu¯�u)),
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¿�X�õ�U�Ý]ÂÃÅ¬Ñy,
�¦ S1�Ï"ÂÃÇ�p.

L 1 rÝëê λ1, λ2é�`Ý]|ÜüÑ u∗ �K�( ϕ1 = 0.5, ϕ2 = 0.2, ρ2 = 0.5)

Table 1 Influence of the intensity parameterλ1, λ2 on optimal portfolio strategyu∗(ϕ1 = 0.5, ϕ2 = 0.2, ρ2 = 0.5)

λ1 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

λ2 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1

u∗ −1.899 3 −1.485 6 −1.002 5 −0.550 0 0.1004 0.384 8 0.798 8 0.890 1 1.100 2

lL2�±wÑ,�X�¦S1�þa�ÌÝ ϕ1 �4OÓ��¦ S2�þa�ÌÝϕ2�4~,Ý]ö¬

�5���ur�õ�]�Ý]u�¦ S1. ù�:��7Ky ½|y¢�¬Ü, Ï���âu¯��Z

65�r,¿�X�õ�U�Ý]ÂÃÅ¬Ñy.

L 2 a�ÌÝëêϕ1, ϕ2é�`Ý]|ÜüÑ u∗ �K�(λ1 = λ2 = 0.5, ρ2 = 0.5)

Table 2 Influence of the jump range parameter on optimal portfolio strategy(λ1 = λ2 = 0.5, ρ2 = 0.5)

ϕ1 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

ϕ2 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1

u∗ −1.789 0 −2.898 6 −2.354 6 −1.875 0 −1.378 2 −0.900 4 −0.508 9 −0.057 3 0.469 2

lL 3�±wÑ:�ü�PoissonL§��'Xê ρ2�"�,Ý]ö¬r 0.102 6'~�]�Ý]u�

¦S1,�{ 1 − 0.102 6 = 0.897 4'~�]�¬Ý]u�¦ S2.�ü�PoissonL§���'5�5�r

�,Ý]ö¬r�5�õ�]�Ý]u�¦ S2;�ü�PoissonL§�K�'5�5�r�,�¹KTÐ

��.ù�y��)º�:�Ù¦ëê�·��½��¿� ρ2�"�,Ý]ö��uõÀJÙ]�Ý��

¦S2;
 ρ2 > 0�5���,Ý]öù«Ý]���5�wÍ,5¿��¦S1�é�¦S2
ó´�«pÏ

"ÂÃ!pºx�]�,l
Ý]ö�ºx��§Ý�5�r;��,� ρ2 < 0�5���,Ý]öõÀJÙ

]�Ý��¦S2�Ý]���5�ØwÍ,l
Ý]ö�ºx��§ÝØä~f.�o�5`, CRRA.�

^¼ê¤£ã�Ý]öÑ´ºx���.L3�(J�´L²
ü� PoissonL§��'Xê ρ2éÝ]ö

ºx��§Ý�3K�.

L 3 �'Xê ρ2 é�`Ý]|ÜüÑ u∗ �K�(ϕ1 = 0.5, ϕ2 = 0.2, λ1 = λ2 = 0.5)

Table 3 Influence of the correlation coefficientρ2 on optimal portfolio strategyu∗(ϕ1 = 0.5, ϕ2 = 0.2, λ1 = λ2 = 0.5)

ρ2 −0.8 −0.3 −0.1 0.0 0.2 0.3 0.6 0.8 0.9

u∗ 0.319 2 0.291 7 0.029 5 0.102 6 0.020 1 −0.105 1 −0.487 2 −0.901 9 −1.041 8

5 (((ååå���

�©)û7Ky ½|¥�ÅZ6
�p'é�/e,a�*Ñ�.£ã��`�¤Ý]ûü¯K.A

^Ä�5y�n,é�a;.��^¼ê~ê�éºx��(CRRA)�/��
�`�¤Ý]|ÜüÑ.$

^ÚO�{Ú¢Sþÿêâ,�±�O�©�.¥���ëê,l
$^�©(J��Ý]ö�Ý]1�

Jøkd����. �©�¦)g´éÙ§�
�^¼êE·^,¿�í2��E,�Ý]1��/,~X

ü�±þ�p'é�¦���)Å !	®�(�)±, ���ÄÏÀ)ä!�´¤^Ú[Â�. ù
�A�

(J��bCy¢/��Ý]ö��¤Ý]|ÜüÑ±��.
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