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Optimal Consumption and Investment Strategies
with a Stochastic Jump Income
under Unequal Loan and Deposit Rate

Huang Wei, Cao Changxiu, Cao Guohua Tang Xiaowo
( Chongqing University) (UEST of China)

Abstract The model of Merton is extended and the wealth budget equation is given. Optimal strategies
are obtained with an abstract form in general cases via HJB equation which is derived from dynamic
programming principle and stochastic analysis. For the specific HARA case, the optimal consumption
and investment strategies with explicit feed=back form are discussed.
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vaw + (rTt) = r())Wouw  Th(t) = = (1) -
r 1) ) vl O (1) vuu IL (1) <TIi (1),

3 ml_alle(l_[)

1 W(t) <TIL (1),
I (¢) = TI(¢) =
- (&(t) = r€8))vul () v (2.16)
maxf (IT) = maxf2(I) (2.11),(2.12)
HJB
vi+ (Y+ r ) W)ve +
ANv(W,Y+ €1) — o(W,Y,0)] +
Ul G(ve,t),t] = voG(vuw,t) —
(ot) — r€t)) vul 20°(¢) vuw = O
v(W(T),Y(T),T) = B(W(T),T)

(2.17)
(2.12)  (2.16), (W, Y, 1)
(2.17)
2 W (1) =TI (1),
IT (1) = IIi (1) =
- (o(1) = r())vul C()vuw  (2.18)
mr‘clle(l_[): mrallel(l_[) , 1 HJB
r Tt) r(t) HJB
(2.12)  (2.18), (W, Y, 1) HJB
3 L (1) < W(t) < I (1),
IT (1) = W(1) (2.19)
maxf (I) = /(W) (2.11),(2.12)
HJB (2112)7 2.9y,

J(C.,IL;W.Y,0) =

Ed e "V(e)de (3. 1)

V(C) = — exp(= 1C)/M(MN> 0)

HA RA 2 p
(2.7) . HJB (2.11) , U(c,
) e "V(C) r(t),r 1), &(z) , 0(1)

rs or L(W(0),Y(1),t) = ew(W(t),
Y(1),10), I(W (1), Y(1),1)

(W (2),Y(2),0) =T(W(1),Y (1))
(2.11), HJB
(rW+ Y)le— PL(W,Y) +
NI(W,Y+ € - I(W,Y)] +
mégx{V(C) - 1.C} +

max{ (6~ r)Iu~ (r= r) > (3.2

(W= TI)" Io+ 0L.IT/2} = 0
limE{e "I(W,Y)} = O )

I— 0o

(2.12)
C (t) = G(lu,t) = = Inlu/N
, HJB

(3.3)

HJB 3

1 W(t) <TD(t), HJB
rWle+ Yle— PI(W.Y) +
NI(W.,Y+ € - [(W,Y)] +
[o(Infw = 1)/7 -
(&= 7 TIe/20° v = 0O

(3.4) [1]

(3. 4)

I(W,Y) = _r}_l,exp{— w -

ALl = exp(=To]

r? }

Y~

>



702 o il 5

VS x 2000 &£

exp{r’_ p- (:x; r72/2o-"’-} (3.5)

(2.16), (3.3)
C(t)y=rTW(t)+ Y(o)/r =

N1- exp(- o1/ 7 +
[P— r=% (a- rT/20°]/ T T3.6)

T (1) = («— r7/10°r = (3.7)
2 W(t) =1Ii (1), (3.4 r~
r HJB \ (3.5) r~
r HJB (2. 18)
(3.3)
C(t)y=r[W(t) + Y(t)/r+
ALL- exp(- 91/ +
[P= r+ (&= r)/20°]1/TF (3.8)
I (1) = («— r)/N0°r (3.9)
3 IL (1) < W(t) < IIi(r), HIB
oWle+ Yle— PI(W,Y) +
NI(W,Y+ 6 - [(W,Y)] +
Lo(Infw = 1)/ M-
LW 2= 0 (3.10)
(3.10) ,
(2.19) (3.3
4 B
Merton'" 5
HARA .

B

Merton R. Lifetime selection under

uncertainty: The continuous—time case.

Economics and Statistics, 1969, 51(4): 247 257

portfolio

Review of

Merton R. Optimum consumption and portfolio rules in
a continuous-iime model. J of Economic T heory, 1971, 3
(12): 373 413

, 1995
Duffie D. Security markets: Stochastic models. New
York: Academic Press, 1988
Zariphopoulou T. Consumption—investment models with
constraints. SIAM J Control and Optimization, 1994,32
(1):59 85

,1968 1992

s 1;37 1959 ,
7 s 1967 1992

, 19575 1994



