12 5 Vol 12Na 5
2009 10 JOURNAL OFMANAGEMENT SCIENCES N CH NA Oct 2009

AR

( , 200433)

D RS B BRI R A K Y B ARR] 4935 TR A, X TAT Lk A 2t AR
4&\)\%/\44:! FAR R RABORA R, A T MR AR H P, HF 7 B MON TN RAR T B - KT
REFARR A BT AR — A AR 2 09 K R IR ARG R R X — AR ARG T
St o FHPANRIE FINT T 39 2 &M, XA AF AR 64 MR AEVAIF B 5 25 CRRA 2R T

T 2t A PN R 4 — REARAL | R ARG F7 ik 44 29 REAMACI] FLEE AL A T2 Kb B 40 PR,
HE #0135 R SR G AR M AE, 1 fa 2] B ) 1 & BB RAR IS A0 3 Rk
DRI K kAR A& FHEonE

: F830 9 A : 1007-9807(2009) 05— 0078- 10
0 .
San ue]son[”, M erton -
, M erton' '
7 Bodie '’
- (hum an . Svensson
wealh), i
( [5~ 8] CRRA
)7 ?
, , PDE
, Cuoco s
, ( . Cvitni "
) , .
@ : 2006- 12- 18 : 2009- 06- 30.

(1980—), ., R . Email david .ykw80@ yahoa com. ¢n



5 - — 79 —
. Karazas " ,
[24]
7 [25]
[12]
’ ’ CRRA
° ) ( )
) . Karazas " |
Plisaka "' ’
s ® Chan @
Schwartz Tebali s
Henderson ' CARA ’
. Schwarz @ ’
PDE | e
[17] [8]
Longstaf ol
[19] 2
' 1) : (Bi(1),B2(1)) R
’ ’ (Q7 F7 P)7
o 2) e(t) 20.
3) :
, So(t) Si(t),
[ 21] s s
HJB " >
( hab it m odel) Sa (1)
[22] .
, dSo(1) = So(t)rdi r
&Sy (1) = Si()[Wdi+ 0, B, ()], & 0,
) HJB
3 dS2(t) = Sa(t)[Wodi+ 02dBa(t)], K Oy
@) Cuoco!”!
® Chan and Viceira A sset albcation with endogenous labor ncane the case of ncanplete makets working paper 2000

@ Schw artz and T ebaldi  Tliquid assets and optinal portfolio choice . working paper 2006



— 80 — 2009 10
cor(dBi(t), dB.(t)) = 0
4 Fdy(1)=y (LB die :o it
Po, (1) + [T PO, Ba(1)), LTS
B . v o,
p > Y J_[* __ 1 _ JW} pjwy (3)
O), JWW O1 ]WW 01
1-v
c E
5) .u(c)—l_y,Y>0 ,
, CRRA
6) : ,
T
(ﬁun[))E( lJ.efﬁ(H)u(cs) ds + eﬁmT?[)u(WT)) M erton ,
dSi (1) dSo(t) 4
t th =4 + =)=+
; Sicy T W= TS
y.dt — ¢ dt
= (rWl+ J-[L(l"ll— r)+ Yi— Cl)dt-l-
T,01dBi(t) (1)
T, S] t 5 Wz
t ; B )
’ ( )
HJB PDE )
B ] [26]‘
, t
W, [+ T]
{c, W),
2
Tl g
J(Wayet) = an(j “u(c)ds+ :
e_ﬁﬂv_”u(WT))
H B
u(a)+Jo+Jw (W +T, (B—r) +
1
Yi— c;)+.]yl']}'yl+_2-]}‘)‘(Oﬂ‘yt)z-'- - O def ,
Lt i K= M= (T m m) €R M =0,
_2]1,014/ (ﬂtol) + JW}’T[tolm}'y (43)

(2)



— _81_

def

&(v) = gup{— v} v = (v v, 1) (4b)
K - {(vE R; §v) < o} = (n
w=wn=0u0€ER) (4c)
B(t)= exp -~ Olfr+ vo]dT}
= exp{— O}dT} (5a)
K (1) =- v2— v T o ?
A+ — X
0,
T (5h)
1 CMr/l T
oo 20
N LdV(T
1t A
= || dt (5¢)
201)\2 /
g P Q.
Q. _
i &
H (1) =B ()& (1),
L& (1)
N &(1) y

Cuoco[]( 1) c€ C.

EOV[ OJb,,u) (e(t) - y(t))dt] oo+

EO"[ Oﬁm §(v) dij. Vv EN

5(v)
§v) =

Cuoco

(6)

T
sng(OJ B(H)u(c)ds+ eB(T Y

(e Wp)

(WT))

B() IB(U)((M)—y(u))du+

B(T)W(T)] W, VvEN (7)

Lagrange , 2 Lagrange
L(z, v)= (Cswg ¢ W5z, v)

T
= B ﬁM+-eW””x

(cW,
Ho(u)

u(WT))+z,[Wt—E,[ (t)

(e(u)my(u) ) dur Ty

i, (T) "1}

—Blu-t
= rz,Wr){Et(tJ}e )u(q)—
H (u) -B(T-1)
S e e e
LA
“H, ()

o (u)
(t)y(u)du]]}

)+ z,[wt+ E, x

H,(u)
(“H,(t)) ~
H,(T) -
(“H,(1))

g _ e—TB(u—t)
U -

-

B
~(T-1)

* -
WTZE

(9)

_ T v ——(m) H, (u)
Lz v)=apde Ja5e (%(p

])+

(u)
[ JH, (1)
L Y

Lz, \y) = sup{zl Y -

NICEREEI CEW

(u)du

17) (10a)



— 82 — 2009 10

j['e( ]“( j j”— [1_3—11
a Wty [J‘ej[ B v M0, N m)d‘fdu]}

(10b) A

X (1)

|:f2()g (t))(T— t)é’z()&z" (t))(T-t)+ efz()»g (x))(’f—t)_1 |:f1 (}\'2 (t))é’l()&z' (z))(T—z)+ é’l(kg (x))(’r—z)_i

¥ (e AN () ] fi(X (1) ™
[ GO (07 + (X (1)) =)k @m0 Gofmo g e STy
AN (1)) ] Alh (1)

v [1- §o,® (11a)
JW,yot) = Lz, X )

_p 1 }\1+ }\2 L -
filh) =- v (1 Y)(r+ N ) _ 1v{Wt+y L0 (t):(T—r)_ ;I )
fild) =8 —r= Ao, - X JI- Po, I- £ON (1) ]

Y UK (1) 608 0o gos o ]
= AOX (1) |
fz(}\ () J(T-1t)
ot | ¥
AN ()| X (1 Xt
s g N () )(T=1) 1 )\’7’* 1)) (T-1t %
fl()\z (t))é(z(): +ef _()( )_;l ‘P(y[’T_t)
Sl (1) |
(1lc) JW, v, t) =
; {{wma~ -
a =z'" = [W¢+ L X
fo® (y, —h)

LN (0)(T=1)
R [ By (b (G ]
®

i
ﬁ(}\z (t))fl(}‘ (1)) (T- ') f[()x (t))(T-1) ;I f‘l((P(_, T t))
filX (1) | y

(13)

11d
( ) ](Wb Vo t) - lfly%l*’/ X

Matlb s y [1-pP%0,



i s

N

TR e B o, LD
T 1 fz(q,@T_t))J

fl(@(%, T- t))é{ {WTET’}]”—” + é{{‘f—@ ) _ ;‘ Y

W,
PG )

y 1-Y
. 1PI= 1,
, Bodie
.](Wz, Yo t)
Wf s Y
,1- Y
(2,
¢ L2 T ,
—r_y
Pt Y)
(),
[ o W[ ,
oy
LT
(
) .
Drhu:().ZS: sigma =0.025( k)
[ Jrho=0.25; sigma=0.050( 1)
1.0

0.8
0.64

0.4

TR o/(W+y)

0
50

30
20

W AWy 1000 PG Tt

{

F B LB S/(W+y—c)

>

fl(@(% T- t))f{l({l%ﬁ}](“) + e{{{%p}] *o_ ;‘ )

W
¢ —LT_ J
MNP T=n)
, M erion
T-1 s
W,
2 2 yt
5
Lehman Brothers{ , 2005 10
» (b = 4% 05 =

10; W= 1.%%; 1= P: Y= 56 = 009)
1 2

rho=0.25; sigma =0.025( )
|tho=0.25;  sigma =0.050( 1)
1.5 rho=0.25; <igmﬂ\:().075( )

~ xn\ S 10
<
20 \h/ 5

e AR Wy 1000 B T



84 — 2009 10

D’h"zn'oo‘ sigma =0.025( | ) Drhn:().(}(); sigma =0.025( I)
[ ]rho=0.00; sigma =0.050( ') [ |rho=0.00; sigma =0.050( 1)
1.0 Drhn:O.()O; sigma =0.075( ) 1'5 Erlm:(l()(); sigma =0.075( T ) y
0.8 T '
i = 10
£ 06 =
£ = 05
& \ £o
;E: 8
= 02 ~ ik = -
0. , k ’ e 58 e '
50 N il : g 5
}\ : 40N e 25
N ' R T 20
» 0 T el
20 N~ 10
i ¢ . o o100 -

W A Wy 1000 e W aE 1 A K Wiy BV T
Drhn:—ﬂ.25; sigma =0.025( 1) Drho:—().ZS; sigma =0.025( )
Drhn:_o,zs; sigma =0.050( H1) [ Jrho=-0.25; sigma =0.050( *')

200y rho=-0.25; sigma =0.075( F)
i
T 2
E =
K =
Der D
=
20 10
e Ak Wy 1000 I Tt WE AR Wy 1000 B T
B1 mMEER - RAKE(y =5)
Fig. 1 Optimal consumption and portfolio choice (y = 5)
Irho=0.25; sigma =0.025( ) Drho:ﬂ.OO; sigma =0.025( |)
rho=0.25; sigma =0.050( ) Drh():().()(); sigma =0.050( 1)
1.0+ |tho=0.25; sigma =0.075( T ) 35 [:]rha:()ﬂ(); sigma =0.075( F)
: ; F i
by
= 3
5 =
5 =
K% & 20
X it
= B 1s.
=
10
50
2 25
e 20
i e o 1 Sy — 15
20 g 10 20 gy~ 10
\x“’/ 2 S
R AR Wy 100 BT T W AR w1000 VR Tt

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



H cl(W+y)

1

7

© ]98’4-20]0 China Agd_ent]ic&ouma] Electronic Publishing House. All rights reserved.

TP c/(W+y)

[jrh.,:()m; sigma =0.025( | )
[ ]rho=0.00; sigma =0.050( )

1.0

0.8

0.6

0.4

03
50

W B/ A HE S Wiy

[ ]rho=-025;
D rho=-0.25;
1.0 D rho=-0.25;

0.8

0.6\

0.4

WAE /WA LER Wiy

1

[ Jrho=0.00; sigma=0.075( F )

sigma =0.025( |)
sigma =0.050( 1)
sigma =0.075( )

1070

BB T

I T

ST L] SH(W+y—c)

JEESEHETE LR SH(W+y—c)

rho=-0.00; sigma =0.025( I)
Drhn:—().()ﬂ; sigma =0.050( )

rtho=-0.00; sigma =0.075( )

Drlm:—().25: sigma =0.025( | )
l:]rlm:—().lﬁ; signm\:(),()S()l 1)

D rho=-0.25;

WE /AL Wy

(Y= 02)

sigma =0.075( )

Fig 2Optmal consmption and portfolb choice (Y = 0. 2)

>

Y

w
(T-t —

Y

(T -1
2)
(T -t

10,

Y T

100 HEPE T
yt )) »
=
¥ ’
),
(T-1 )

http://www.cnki.net



— 86 — 2009 10

3) . PDE ,
) Du ffie ,

4) ;

[ 1] Samuekon P Lifetme portfolio selection by dynan i stochastic progranming | J]. Review of Econan ics and Statistics
1969 5t 239— 246
[2]M erton R. Optmal consun pton and portfolio mks n continuous tme model[ J|. Joumal of Econom & Theory 1971, 3
373— 413
[3]Bode Z M erton R, Samuelson P Labor supply flxbility and portblb choice i a life cyclemodell J]. Joumal of Econom ic
Dynam ics and Contro] 1992, 16 427— 449,
[ 4] Svensson L. E O, W emer IM. Nontraded assets n incan pletem arkets Pricing and portfolio choice[ J]. European Econom ic
Reviw, 1993 37 1149— 1168
[5]Duffie D FlmingW, SonerH M, Zariphopoubu T. Hedging in incom pletem arketw ith HARA utility[ J]. JoumalofEco
nom ic Dynan ics and Contro]l 1997, 2t 753— 782
[ 6]Duffie  Zarphopoulu T. Optmal nvesm ent with und vesifiable ncane[ J|. M ahan atical Financg 193 3 135— 148
[ 7]KooH K. Consumption and portfolio selectonw ih labor incane A continuous tine approach[ J|. M ahematical F hance
1998 & 49— 65
[ 8]M unk C. Optm al Consump tion/ v esim ent policies w th undwve s ifiable ncom e risk and Iquidity constramnts| J|. Joumalof
Econom i Dynamics and Contio] 2000 24 1315— 1343
[9]Cuoco D Optimal consum pton and equilbrim prices with portfolio constramnts and stochastc mcane[ J]. Joumal of Eco
nom ic Theory 1997, 72 33— 73
[ 10] Cvianic J SchachemayerW, W ang H. Utility m axin ization in ncomp lete maketw ih randan endow|[ J]. F nance and
Stochastics 2003, 5 259— 272
[ 11]Karatzas I Zikovic G. Optmal consun pton from invesin ent and random endowm ent n ncomp lete sen m artingale m aikets
[ Jl. Annals of Probability 2002 31: 1821— 1858
[ 12]Karatzas ] Shreve SE M ethod ofM athan atical F inance[M ]. SpringerVerlag Nev York 1998
[ 13] Pleka S R.  Intoduction toM athem atical F nance D screte T meModels|M ]. Oxford Blackwell Publishers 1997
[ 14] Henderson V. Valiation of chims on nontraded assets using utility maxm zaton| J] Mathematical Fianceg 2003 12
351— 373
[ 15] Cocco ] Gomes E M aenhoutP. Consunption and portfolio choice over the life-cycle[ J]. Review of F nancil Stud s
2005 1& 491— 533
[ 16]Heaton ] Lucas D Maiket fricions savings behavior and portfolo choice[ J]. Macweconomic Dynanics 1997 1. 76— 101
[ 17]V iceira LM. Portfolo choice for long-horzon nvestorsw ih nontradab k labor ncane[ J|. Joumal of Financg 2001 56
433— 470



> : - — 87 —

[ 18] LongstaffF, SchwartzE. Valiing anerican optons by smulatbn A smple least squares approach[ J|. Reviev of F narr
cial Studies 2001 14 113— 147

[ 19] BrandtM W, GoyalA, SanteClaraP Stoud JR A smuhtion appwach to dynan i portfolio choicew ih an applicaton to
leam ng about retum predictability| J]. Review of F nancal Studies 2005 18& 831—873

[20] , . [J]. , 2003, 18(2): 159—162
Qi Xuezhi Wu Chongfeng Pricing m ethod and aib itrage- free price ntewal for contingent clams| J]. Joumalof System s
Engmneering 2003 18(2): 159— 162 ( n Chnese)

[21] , . [l , 2004 7(3): 1—a
Xu Xusong Chen Y anbn CAMM based on relative wealth and habit fomation[ J]. Joumal ofM anagem ent Sciences n
China 2004 7(3): 1—6a ( in Chinese)

[22] , . [ , 2004 19(3): 278—283
Chen Jnbng ZhangW ei Study on correhtion pricing formuh for dervatve assets m incan plete markets| J]. Joumal of
M anagem ent Sciences in China 2004 19(3): 278—283 ( i Chinese)

[ 23] , . - [J]. , 2004 24(3): 406—416
LiZhongfei W ang Shouyang O ptinal consum ption-portfolo selecton i frictionalm arkets[ J]. JoumalofSystens Science
and M atham atical Sciences 2004 24(3): 406— 416 ( n Chinese)

[24] , . [J]. , 2005 §(2): 13—19
GuoW enjng Hu Qying Multtperbd portblb optin zatbnwhen exit tine is uncertain| J|. Joumal of M anagenent Sct
ences in China 2005 8(2): 13— 19 ( i Chiese)

[25] , . [J]. , 2005 8(5): 50—54
Yang Zhaojun, Huang Lhong M axin izing expected utility from teminal wealth under case of different rates betveen bor
wwing and saving[ J|. Joumal ofM anagementSciences n Ching 2005 8(5): 50— 54 ( in Chese)

[26] EIKawuiN JeanblancM. O ptinization of consunption with labor ncome[ J]. F hance and Stochastics 199§ 2 409— 440

[27] BrennanM , XiaY H. Dynan © asset albcation under mflation[ J]. Joumal of F mnance 2002 57 1201—1238

[28]Cox J] Huang C F. Optmal consum ption and portfolio policies when asset prices folbw a diffision process[ J|. Joumalof
Econan icTheory 1989 49 33—83

[ 29]Duffie D. Dynan i Asset Prichg Theory[M ]. New Jersey Princeton Unwewsiy Press 1996

[30]HeH, PagesH E Labor ncome borow ing constraints and equilbrum assetprices A duality appwach[ J]. Joumalof
Econan icTheory 1993 3 663—696

[31]Lu J Portfolb sekction i stochastic enviromm ents[ J]. The Reviev of F mancial Sudes 2007, 20 1—39

[ 32]M erton R.  Lifetime portfolio selection under uncertainty The contnuous-tine case[ J|. Review of Econan ics and Statis
tes 1969 51 247— 257

[ 33]M erton R. An mtertemporal capitalm arket asset pricng modell J]. Econometrca 1973 4t 867—887.

[ 34]M erton R. Continuous tm e Finance[ M |. Oxford and Cambridge Basil Blackwell 1997

Optimal consum p tion-portfolio choice w ith unhedgeable incan e

YANG Kew et
Fudan Unwersity, Shanghai 200433 China

Abstract Mutual fund separation theoran suggesis all nvestors should hod the same risky portfoln while
advisors alvays recanm end d ifferen t portfolio for d ifferent kind of nvestor In order to characterize this puzzlg
one possbleway is to nclude the labor incan ¢ but the academy haven’ t solve such amode] especially w ith
unhedgeable ncame Such kind of ncamplete maket makes trouble Here we’ 1l resolve this problem w ith
CRRA utility by means of duality to transfom the constraned problan nto unconstraned auxilary poblen.
Fnally the optinal price of risk is achieved analyticall, aswell as valie functbn and polic s
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