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+Wt−π(t−)Σq(t)(J • dN(t))− C(t)dt, (2.4)
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Radon-Nikodym�êξt = [dP(ξ)/dP]|Ft . �âBremaud (1981), ξt�±^�Å�©�§L

«�

ξt = ξ0 +
n−d∑
k=1

∫ t

0

∫
Ek

(θk(s)ϕk(s, z)− 1)ξs−qk(ds, dz),

Ù¥qk(ds, dz) = dNk(t)−λk(t)Φk(t,dz)dt´Ö�ÑtÿÝ, �3�Θ�'�ëê�þθi(s)

Úϕi(s, z)´���ÅL§, ÷v

∫
Ek

ϕk(s, z)Φk(s,dz) = 1 (k = 1, . . . , n − d), ¦�ϕk(s,

z)Φk(s,dz)´Ekþ��Ý¼ê. �
{Bå�, e¡·�^θk, λk, ϕk(z), Φk(dz)©O5L

«θk(t), λk(t), ϕk(s, z), Φk(s, dz).

�±5¿�ξ¦3ë��.¥1kaa�rÝλkÚ©ÙΦk(dz)UC�3�À�.¥�

θkλkÚϕk(z)Φk(dz). y�Ä��«�¹: Ý]ö=é1�aarÝëê�Ø°(�O´

¹
���, 
éÙ¦�ëê�O´aúÜn�. �λ1�:�O´λ̂1, �'�IO�´

std(λ̂1). �Θ´λ̂1�IO�«m, =Θ = (λ̂1 − std(λ̂1), λ̂1 + std(λ̂1)). Ý]öÀJÝ]|

ÜüÑ5Aé�<s��¹u), Ù¥�ë��.ØÓ�=1�aa�rÝλ̂1, �3,

�θ∗1 ∈ Θ, ¦��<s��¹e�1�aa�rÝ�λ∗ = θ∗1λ̂1, Θ̂ = Θ/λ̂1. ?nù�

��.Ø(½, Ý]ö=Ib�θk = 1 (k = 2, . . . , n − d), ϕk(z) = 1 (k = 1, . . . , n − d),

θ1 ∈ Θ̂5½Â�À�.. Ïd, ξt�L«�

ξt = ξ0 +

∫ t

0

∫
E1

(θ1 − 1)ξs−q1(ds, dz).

�é{`, =1�aa�rÝØÓ, �À�.Úë��.¤ka�©ÙÚrÝÑ�Ó,

=3�À�.¥�3��θ1 ∈ Θ̂¦�λ̃ = θ1λ1. �âLiu�(2005)é±þ�Merton¯K�Ñ

�
UC. ·�m©3lÑ�m�µe�x�^¼ê, ,�ÏL¦4�, í�ÑëY�m�

.e��^¼ê. AO�, �½���m±Ï∆t, ��t��^��½�

Ut =
(Cte

−Lt)1−γ

1− γ
∆t+ e−β∆t inf

P(ξ)∈P(Θ)

{ 1

φ
ψ(Eξt (Ut+∆t))E

ξ
t

[
ln
(ξt+∆t

ξt

)]
+ Eξt (Ut+∆t)

}
,

(2.5)

�UT = W 1−γ
T /(1 − γ). Ù¥Ct���t��¤, β > 0���~Ì*òyÇ, EξtL«P(ξ)e

�^�Ï", φL«Ý]ö�¹
��§Ý. eφ = 0, K`²Ý]ö��&6ë��.,

ψ(Eξt (Ut+∆t))´��IOzÏf, Eξt [ln(ξt+∆t/ξt)]´IO�, ^5ÿþÿÝP(ξ)Ú�m��

É.
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-(2.5)¥�∆tªCu0, KëY�m�/e�±�¤

Ut = inf
P(ξ)∈P(θ)

{
Eξt

[ ∫ T

t
e−β(s−t)

{ 1

φ
ψ(Us)H(ξs) +

(Cse
−Ls)1−γ

1− γ

}
ds+ e−β(T−t)UT

]}
, (2.6)

Ù¥H(ξt) =
n−d∑
k=1

λk

∫
Ek

[θkϕk(z) ln(θkϕk(z)) + 1− θkϕk(z)]Φk(dz).

b��3P(ξ∗)¦�(2.6)�`z, ��

Ut = Eξ
∗

t

[ ∫ T

t
exp

{∫ s

t
mudu

}
u1(Cse

−Ls)ds+ exp
{∫ s

t
msds

}
u2(WT e−LT )

]
,

Ù¥mu = β − [(1− γ)/φ]H(ξu), u1(x) = u2(x) =

x1−γ/(1− γ), ∀x > 0;

−∞, ∀x ≤ 0.

�V (t,W,L)L«m��^¼ê

V (t,W,L) = sup
C,π
{Ut}. (2.7)

XMerton (1971)éa*ÑL§$^IO��Å���{Ú·��ItôÈ©, �±í�Ñ�

`Ý]|Ü�­π, �'�m��¼êV�^e¡�HJB�§¦Ñ

0 = max
C,π

inf
P(ξ)∈P(Θ)

{
u1(Ce−L)− βV + Vt +W

[
r + π(b(t)− r1)− C

W

]
VW

+
1

2
W 2πΣbΣ

>
b π
>VWW +

(
I − 1

2
ζ2
)
VL +WπΣbρζVWL +

1

2
ζ2VLL

+
{ n−d∑
k=1

Eξ[V (W +WπΣqkJk)− V (W )] +
1

φ
ψ(V )H(ξt)

}}
, (2.8)

Ù¥ΣqkL«Σq�1k�. )(2.7)¥�¤üÑ¯K´��]`z¯K. ��^��´¿©�,

=e−Lu′1(Ce−L) = VL(t,W,L), u´�`�"�¤üÑ�

C∗(t,W,L) = eLg1(eLVL(t,W,L)),

Ù¥g1(·)´u′1��¼ê. Ïd, þã��z¯KÒ�A
¹
��Ý]öú%ëê�Ø°

(�O. Ïd, Ý]ö¬�Ñûü5Aé�<s��¹u).

b�Ý]ö�Äü«4à��¹, =φ = 0Úφ =∞. �φ = 0�, `²Ý]ö´¹
¥

5�½éë��.´4à&?�, Ïd¦vk�Ä�.��Ø�½, �U¬E¤²L��.

�φ =∞�, `²Ý]ö´4à>&�, ¬�Ñ�~�Å�Ý]üÑ, Ó�Ý]ö�U¬Ï

�ù«�Å�Ý]üÑ
E¤�½�²L��.

b�ΣL«n × n�Ý
(Σb,Σq)�Σ´�_�. éÝ]|Üπ5`, |^πb = (πb1, . . .,

πbd)Úπq = (πq1, . . . , πq(n−d))©OL«πΣbÚπΣq. §�©OL«37K½|¥�*ÑÚa

ºx�³. ^πqkL«1kaa�³, πbiL«1ia*Ñ�³.
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Ïπ = πΣΣ−1 = π[Σb,Σq]Σ
−1 = (πb, πq)Σ

−1, ¤±Äk�¦Ñ�`�³πbÚπq2Ï

L��{ü/^=Σ−1, =�¼��`Ý]|Üπ. e¡b�m��¼êV (t,W,L) =

[W 1−γ/(1− γ)]fγ(L, t). ½Â�éºxÄd�

υ =

(
υb

υq

)
= Σ−1[(b(t)− r1) + Σq(λα)], (2.9)

Ù¥υb = (υb1, . . . , υ
b
d)
>, υq = (υq1, . . . , υ

q
n−d)

>, λ = (λ1, . . . , λn−d)
>, α = (α1, . . . , αn−d)

>,

λα = (λ1α1, . . . , λn−dαn−d)
>. �αk =

∫
Ek

zΦk(dz)L«ýÏ�1kaa���, k = 1, . . .,

n− d. XJinÚZhang (2011), �©b�=�Äa�K��¹e(a����¹�q) Φk(dz)

= (1/ε̂d)(1 + z)1/ε̂d−1dz, Ù¥ε̂dL«3ë��.¥a����ëê�O.

�`Ý]|Ü�­π∗´dn − d + 1�½|��`üÑ|¤��þÏLΣ−1^=��.

cÙ, 1��´X*Ñ½|, Ù¥k��Ãºx]�, Ùd�d(2.1)�Ñ, d�ºx]�d�

Ñl

dSD(t) = SD(t−)((υb + r1)dt+ dBS(t)),

��^¼ê�

UD = E
[ ∫ T

0
e
∫ s
0 Dvdvu1(Cse

−Ls)ds+ e
∫ T
0 Dsdsu2(WT e−LT )

]
.

1k�½|(k = 2, . . . , n− d+ 1)´Xa½|, Ù¥, Ø
��Ãºx]�	, �3��

ºx]�Ùd�Ñl

dSJk (t) = SJk (t−)((υqk − λkαk + r)dt+ JkdNk(t)),

��^¼ê

UJ = E
[ ∫ T

0
u1(Cse

−Ls)ds+ u2(WT e−LT )
]
.

�
�N´©Û, b�X*Ñ½|´���. e¡, ·�rù��©�����a*

Ñ½|©)������X*Ñ½|Ú�xüÏ�Xa½|. e¡�(J´d(2.7)½Â

�V (t,W,L)O����.

·K 2.1 �`�¼êV (t,W,L)�

V (t,W,L) =
W 1−γ

1− γ
fγ(L, t), (2.10)

Ù¥

f(L, t) = Et
[ ∫ T

t
Z

1−1/γ
t,s exp

{
− r(s− t)

(
1− 1

γ

)
− Ls(1− γ) +

1

γ

∫ s

t
Dudu

}
ds

+Z
1−1/γ
t,T exp

{
− r(T − t)

(
1− 1

γ

)
− LT (1− γ) +

1

γ

∫ T

t
Dudu

}]
, (2.11)
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Ú

Dt =
n−d∑
k=1

[
(1−γ)π∗qk(υ

q
k−λkαk)+λk

∫
Ek

[(πqkz+1)1−γ−1]Φk(dz)
]
+

1− γ
φ

H(ξ∗t )−β. (2.12)

y²�N¹.

·K 2.2 �`Ý]|Üπ∗ = (π∗1, . . . , π
∗
n)Ú�`�¤C∗�

π∗ = (π∗b1, . . . , π
∗
bd, π

∗
q1, . . . , π

∗
q(n−d))Σ

−1, C∗(t,Wt, Lt) = eLtg1(eLtVL(t,Wt, Lt)),

Ù¥Wt��`�ãLL§, g1(·)�u′1(·)��¼ê, (π∗b1, . . . , π
∗
bd)
> = υb/γ + ρζ(fL/f), �

π∗qk÷vXe�`z¯K

sup
πqk∈Fk

Gk(πqk) =
[
πqk(υ

q
k − λkαk) +

1

1− γ
λk

∫
Ek

[(πqkz + 1)1−γ − 1]Φk(dz)
]
, (2.13)

Ù¥

Fk =


(0,∞), if Ek = (0,∞);

(−∞, 1), if Ek = (−1, 0);

(0, 1), if Ek = (−1,∞).

(2.14)

y²�N¹.

§3. ê�©Û

�
�Ð�`²¹
��!ºx��, a9ÏäÏ�éÝ]|ÜÀJ�K�, �©À

�
ü�ºx]�Ú��Ãºx]���Ý]|Ü?1ê��[, äN©ÛXe.

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
−1.5

−1

−0.5

0

0.5

1

1.5

2

2.5

3

ζ

π

ã1 ÏäÅÄÇζéÝ]|Ü�­π�K�

3ã1¥, �n = 2, d = 1, φ = 0.2, υb1 = 0.6731, υq1 = 4.226, I = 0.07, ρ = 0.5, r =

0.05, λ̂k = 20.3084, β = 0.1. d·K2.1Ú·K2.2¥�úª��ã1, ïÄýÏÏäÅÄ
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ÇζéÝ]|Ü�­π�K�, dã1���XÏäÅÄÇ�O�, Ý]ö3ºx]�¥�Ý

]3~�, ¦�7K½|ÅÄ'�ì�, Ý]�¸�Ø­½5Or, d�Ý]ö�úb�X

þ,, l
�A�~�Ùºx]��Þ�. ¿�, dã1�²wwÑ, ÏäÅÄÇéØÓ�¦

�K��Ø�Ó, �Çýé�'����L«d�ÅÄÇ���¦É�ÏäÅÄÇ�K�

��, �Çýé�'����L«d�ÅÄÇ����¦É�ÏäÅÄÇ�K���.

ã2 a�rÝλéÝ]|Ü�­π�K� ã3 a�ÅÄÇσqéÝ]|Ü�­π�

K�

3ã2¥, �n = 2, d = 1, φ = 0.2, υb1 = 0.6731, υq1 = 4.226, I = 0.07, ρ = 0.5, r =

0.05, λ̂k = 20.3084, β = 0.1, γ = 0.3, υb1 = 0.6731, υq1 = 4.226, ζ = 0.2. d·K2.1Ú·

K2.2¥�úª��ã2, �±wÑÝ]|Ü�­π¬�XarÝλ�Cz
Cz. �vka

�(λ→ 0), Ý]ö�Ý]3ºx]�þ�õÞÞ��p. y¢)¹¥7K½|É��¬Ä

�!/�!°�!öY�âu¯�ÀÂ�, �¦�ºx]�d�¬Ñy�å�áD�Øë

Y�a�Cz, Ù¤�)�aºxK�X7K½|Ý]ö�Ý]ûü, �Xºx]�d�

aÌÝ�ÅìO��, Ý]ö¬Åì~�3ºx]�þ�õÞÞ�.

3ã3¥, �n = 2, d = 1, φ = 0.2, υb1 = 0.6731, υq1 = 4.226, I = 0.07, ρ = 0.5, r =

0.05, λ̂k = 20.3084, β = 0.1, γ = 0.3, υb1 = 0.6731, υq1 = 4.226, ζ = 0.2. d·K2.1Ú·

K2.2¥�úª��ã3, ã3¥�±wÑ, �XaÅÄÇσq�O�Ý]ö3ºx]�þ�Þ

�3Øä~�, �3aÅÄÇ�u0.1�, ÅÄØ²w, Ý]öU
«Éù«ÅÄ�5��

�ºx¤±3ºx]�þ�Þ�CzØ²w, �aÅÄÇ�u0.1�u0.9�, Ý]3ºx]

�þ�Þ�¬:ìeü, Ý]öØU«Éù«aÅÄ�5���ºx, r�þ]�lºx

]�¥�Ñ, �aÅÄÇ�0.4�m�, ü^�k���:, ·��±wÑ, aÅÄÇéd�

ÅÄÇ���¦¯aÝ²w�ud�ÅÄÇ���¦. �aÅÄ�u0.9�, Ý]öéaÅ

ÄÇ�Cz¯aÝü$, Ù3ºx]�þ�Þ�A��", l
ü$Ï��aÅÄÇ�5

�²L��.

3ã4¥, �n = 2, d = 1, υb1 = 0.6731, υq1 = 4.226, ρ = 0.5, r = 0.05, β = 0.1, µ =
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0.013, λ̂k = 20.3084, σ = 0.115, γ = 0.3. ïÄ¹
��§ÝφéÝ]|Üπ�K�, �±w

ÑÝ]|Ü�­π�X¹
��§Ýφ�O\
~�. duÝ]ö´¹
���, ¤±é�

¦£��Ø°(�O¤Úå��.Ø(½´¹
���, �XÝ]ö¹
��§Ý�O\,

¦é�.Ø(½���§Ý�¬ØäO\, ¦�Ý]ö3ºx]�þ�Ý]'~Øä~�,

cÙ´34à¯�ÀÂe, �.�Ø(½5��, Ý]ö�¹
��§ÝÒ¬O\, Ý]ö

ò¬Øä~�3ºx]��õÞÞ�. �φ = 0.3��, ·�¬uyÝ]3ºx]�þ�Þ

�ªu²�, `²Ý]öéd��¹
��§ÝØ¯a
, l
Ø¬rºx]�þ�Ý]

���CÄ.

ã4 ¹
��§ÝφéÝ]|Ü�­π�

K�

ã5 ºx��§ÝγéÝ]|Ü�­π�

K�

3ã5¥, �n = 2, d = 1, υb1 = 0.6731, υq1 = 4.226, ρ = 0.5, r = 0.05, β = 0.1,

µ = 0.013, λ̂k = 20.3084, σ = 0.115, φ = 0.2. ïÄºx��§ÝγéÝ]|Üπ�K�, �

±wÑÝ]|Ü�­π�Xºx��Xêγ�O\
~�. 3Ý]öºx��§Ýé��

�¹e(��ºx��Xê�u0.2), Ý]öÏLÃºx/�, ±�3ºx]�?1õÞÞ

�×�O�, �XÝ]öºx��§Ý�ÅìO\, Ý]ö�UØ¬2ÏL	ÜK]5	

ïºx]�, ¤±Ù3ºx]�þ�Þ�¬×�~�. �Ý]öºx]����§Ý�

C1�, Ý]öA�ò¤k]�ÑÝ]3Ãºx]�þ, ¤±d�Ý]öéºx��Y²Ø

2¯a, Ù3ºx]�þ�Þ�Cz�ªu²�.

o�, ºx��!¹
��Úa, ÏäÏ�Ñ¬K�Ý]ö�Ý]|ÜÀJ, Ý]ö3

�âg�ØÓ�ºx��Ú¹
����¹e, �ÑØÓ�Ý]|ÜÀJ. 
3kau)

��¹e, Ø+¦���Ú��XÛ, Ñ¬¦�½|�Ø­½5Or, aÌ��, ½|Ä�

�²w, l
\�ºx]����ºx, ÏdÝ]ö¬�A�~�$�Ø��ºx]�, 


�3�½�Ïä�¸e, Ý]ö�
~�Ïä�5�]�@�Øå, ¬ògC�]�?1

Ý]. �3ØÓ§Ý�Ïäe�«]�d�CÄ´Ø���, ÏÞ�/¤ÚuÐ�vk�

�î���mÚÌÝ�.½. Ïd, Ïä�/e�]���üÑL(ÜØÓ�Ïä§Ý\
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±©Û, Ý]öA���'5I[÷*�ü�Cz, �âg��ºx«ÉUå?1Ý], r

ºÐ]���'~.

§4. � (

y¢¥, du�.�ïáÉ�NõØ(½Ï��K�
¦�.�O(5É�~¦, Ý

]öÏé�.�O(5�)~¦
��Ùé�.Ø(½���. ��¡, Ý]öéºxk

UÐ, ¥5½ö���ØÓ�Ý. duÝ]ö3�Ý]|Üûü��ÿ, �âÙ¹
��Ú

ºx��§Ý, 5·��N�Ý]|Ü, ~���ºx, l
¼���|Ã, ¤±k7�ï

ÄÄuÝ]ö�¹
���ºx��§Ý5(½�`Ý]|ÜÀJ¯K. Ó�, ]�d�

�¬É�4à¯�ÀÂ
�)a1�, ]�d�´»Ï�a
C�ØëY
, ÚX*Ñ�

.´ØÓ�. �a�)�, Ý]ö�ãL¬l8c��wÍ�UC, ù�UCØU3a�)

�cÏLëYN�Ý]|Ü5éÀ. Ïd, Ý]ö¦^����m\½�ÞÞ��U¬�

�ÙãL~�. �
;�ù«��ºx, Ý]öò¬;mÝ]�þØ�ý��]�. y¢

)¹¥�¥Ï�¤ÚÏäÏ��éÝ]ö�Ý]|ÜÀJ�)­�K�. �©ïÄ
�.

Ø(½Ú4à¯�ÀÂe�Ïä��`]�|ÜÀJ¯K. 3yk�.�Ä:þ�ÄÏä

Ï�, /Ï�Å�©�§Ú�Å��nØ, ��Ý]ö��`]���üÑ, ¿ÏLê�©

Û©O`²arÝ!¹
��!ºx��!ÏäéÝ]öÝ]ûü�K�. ïÄ(J�±

�Ý]ö�ÑÝ]|ÜÀJJø#�À�, éyk�.�*Ðäk��­��²L¿Â.

N¹: ·K2.1-2.2�y²

·K2.1�y²: b��3ξ∗¦��§(2.7)k�`), ·��±í�Ñ�`Ý]|Ü

�­πÚ�'�m��¼ê. HJB�§(2.7)�­��

0 = max
C,π

inf
P(ξ)∈P(Θ)

{
u1(Ce−L)− βV + Vt +W

[
r + π(b(t)− r1)− C

W

]
VW

+
1

2
W 2πΣbΣ

>
b π
>VWW +

(
I − 1

2
ζ2
)
VL +WπΣbρζVWL +

1

2
ζ2VLL

+
{ n−d∑
k=1

λk

∫
Ek

[V (W +WπΣqkz)− V (W )]Φk(dz) +
1− γ
φ

V H(ξu)
}}

, (A.1)

�0dL«d× 1�Ý
¥z����Ñ´0, 1n−dL«(n− d)�ü 
. Ïd

Σ−1Σq =

(
0d

1n−d

)
,

Σ−1(b(t)− r1) = Σ−1[b(t)− r1 + Σq(λ • α)]− Σ−1Σq(λ • α)

=

(
υb

υq

)
−

(
0d

1n−d

)
(λ • α) =

(
υb

υq − λ • α

)
,
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¤±

π(b(t)− r1) = πΣΣ−1(b(t)− r1) = (πΣb, πΣq)

(
υb

υq − λ • α

)
= πΣbυ

b + πΣq(υ
q − λ • α).

òþã�§ÚWVW = (1− γ)V�\(A.1)ª¥�

0 = max
C,π

{
u1(Ce−L)− βV + Vt+WπΣbυ

bVW− CVW + rVW +
1

2
W 2πΣbΣ

>
b π
>VWW

+
(
I − 1

2
ζ2
)
VL +WπΣbρζVWL +

1

2
ζ2VLL +WπΣq(υ

q − λ • α)VW

+
n−d∑
k=1

λk

∫
Ek

[V (W +WπΣqkz)− V (W )]Φk(dz) +
1− γ
φ

V H(ξ∗t )
}
.

=

0 = max
C,π

{
u1(Ce−L) + Vt + (Wπbυ

b − C + r)VW +
1

2
W 2πbπ

>
b VWW +

(
I − 1

2
ζ2
)
VL

+WπΣbρζVWL +
1

2
ζ2VLL +DtV

}
,

Ù¥Dtd(2.12)ª�Ñ.

dKaratzas�(1987), ½ÂRadon-Nikodym�Z�

Zt = exp
{
−
∫ t

0
υb(s)dBS(s)− 1

2

∫ t

0
‖υb(s)‖2ds

}
.

3X*Ñ½|¥½Â���Z�'�L§η÷v

ηt = Zt exp
{
−
∫ t

0
[Ds + r]ds

}
.

�Zt,T = ZT /ZtÚηt,T = ηT /ηt. dKaratzas�(1987)�½n5.2, �t ∈ [0, T ]�, 3X*

Ñ½|¥��`ªàãLÚ�`�¤�W ∗t,T = y−1/γη
−1/γ
t,T ÚC∗t,s = y−1/γη

−1/γ
t,s , Ù¥

y = W−γt

{
Et
[ ∫ T

t
e−r(s−t)Zt,sη

−1/γ
t,s dt+ e−r(T−t)Zt,T η

−1/γ
t,T

]}γ
.

=

y = W−γt

{
Et
[ ∫ T

t
Z

1−1/γ
t,s exp

{
− r(s− t)

(
1− 1

γ

)
+

1

γ

∫ s

t
Dvdv

}
ds

+Z
1−1/γ
t,T exp

{
− r(s− t)

(
1− 1

γ

)
+

1

γ

∫ T

t
Dvdv

}]}γ
.

qÏ�`ýÏ�^¼ê�±L«�

V (t,W,L) = Et
[ ∫ T

t
exp

{∫ s

t
Dvdv

}
u1(C∗t,se

−Ls)ds+ exp
{∫ T

t
Dvdv

}
u2(W ∗t,T e−LT )

]
,

《
应
用
概
率
统
计
》
版
权
所
有



334 A^VÇÚO 1n�ò

dd��(2.11)ª. �

·K2.2�y²: d(A.1)ª, ·��±5¿�, XJ1kaa�����3(0,∞)þ,

@oa�³÷vπΣqk ≥ 0; XJ1kaa������3(−1, 0)þ, @oa�³÷vπΣqk

≤ 1; XJ1kaa������3(−1,∞)þ, @oa�³÷v0 ≤ πΣqk ≤ 1. Ïd, 3

(2.13)ª¥�Fk÷v(2.14).

yb�¤k�aÑ´��, Ù¦��¹�±daq/?n. r(2.10)ª�\(A.1)¥, ¦

π����, �

0 = [(b(t)− r1)− γΣbΣ
>
b π
>]W 1−γfγ(L, t) + γΣbρζW

1−γfγ−1(L, t)fL(L, t)

+W 1−γfγ(L, t)
n−d∑
k=1

λk

∫
Ek

(1 + πΣqkz)
−γΣqkzΦk(dz) +

n−d∑
k=1

ykΣqk, (A.2)

Ù¥(y1, . . . , yn−d)´.�KF¦f, ÷vπΣqk ≥ 0�yk = 0½öπΣqk = 0�yk ≥ 0 (k = 1,

. . . , n− d). d(2.8)ª��

Σqυ
q = [Σq1, . . . ,Σq(n−d)](υ

q
1, . . . , υ

q
n−d)

> =
n−d∑
k=1

Σqkυ
q
k.

¤±(A.2)���

0 = ΣbW
1−γfγ(L, t)

(
υb − γπ>b + γρζ

fL(L, t)

f(L, t)

)
+
n−d∑
k=1

ΣqkZk

= Σ

 υb − γπ>b + γρζ
fL(L, t)

f(L, t)

Z

 ,

Ù¥Z = (Z1, . . . , Zn−d)
>, �ék = 1, . . . , n− d,

Zk = W 1−γfγ(L, t)
(
υqk − λkαk + λk

∫
Ek

(1 + πqkz)
−γzΦk(dz)

)
+ yk = 0. (A.3)

Ïd

υb − γπ>b + γρζ
fL(L, t)

f(L, t)
= 0.

duΣ´�_�, éuz��k, ¦(A.3)ª¥πqk����, �¼��`z¯K�)π∗qk÷v

max
πqk≥0

W 1−γfγ(L, t)
(
υqk − λkαk +

λk
1− γ

∫
Ek

(1 + πqkz)
1−γΦk(dz)

)
.

Ïd, �`�π∗b�

π∗>b (t,W,L) =
υb

γ
+ ρζ

fL(L, t)

f(L, t)
.

�`π∗qk (k = 1, . . . , n− d)(Üπ∗b���`Ý]|Ü�­π
∗. �
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An Investor’s Optimal Portfolio with Rare Events and

Model Uncertainty under Inflation

Fei Weiyin Xia Dengfeng Liu Peng

(Department of Financial Engineering, Anhui Polytechnic University, Wuhu, 241000 )

This paper is concerned with the optimal portfolio choice of an investor under the inflation and rare

events impact, where the investor is aversive not only to the risk of loss but also to model uncertainty.

An investor allocates his assets to the risky asset and the riskless asset. First, we obtain the dynamics

of consumer-basket-price with inflation by using formula. Second, under maximizing the expected utility

of intermediate consumption and terminal wealth discounted by inflation, the value function of ambiguity

aversion investors is characterized. Through the dynamic programming principle, we derive the HJB

equation satisfied by the value function of an investor’s optimal consumption and portfolio. Third, applying

market decomposition method to solving the HJB equation, the optimal consumption and portfolio policy

for investors is obtained. Finally, the effect of the ambiguity aversion, risk aversion and inflation on an

investor’s optimal allocation strategy is analyzed by numerical simulation.

Keywords: Jump-diffusion process, ambiguity aversion, inflation, portfolio, HJB equation, model

uncertainty.
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