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Abstract; A continuous-time portfolio selection problem with consumption and terminal gains was
considered in the framework of prospect theory. The Inada conditions for the utility functions were
discarded by assuming a regularity condition on the terminal utility. First, the problem with the reference
point depending on the wealth was considered, and the corresponding Hamilton-Jacobi-Bellman (H]B)
equation was derived. Then, by assuming that the terminal utility relies on the gains process, a new model
with the reference point as part of the control was established. This makes the optimal control problem
non-Markovian. To deal with this problem, the idea for transforming the Asian option pricing problem
into a Markov problem was used. A singular Markov control problem was yielded, and then
acorresponding HJB variational inequality was derived.
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Fo A% 3. IR
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U2 (o) = ]%(e@f — 1), x<o0,

x=0;

2P, 0<a=<p.

B BE A A R b A ARz s P B T
KT R AR , FATTHA B 5K 2> A7 S 42 1 )
L WSS A BT AN & Markov 1, #4111 A1
AL BT 2 AR T 350000 FRATT AT DA ] R
B Markov [A]i. Sy, 7€ SC— g e Y (0 =
(O <<z , Wi [A) JAZ A ) — 1> Markov i, B
@ ,n@)) =y, X, Y@) ox(t, X)), YD),
WA ZERGL N

(X(t))_
Y ()
(rX(z‘) + [ B—rD —y(z)])((z:))dl+
—y(OX)
(n/(t)aX(z‘)>dW(t)
(X(O))_ Xo
Y(O) Xo
12

:T:E;EF' 70=(07 B O) e RN ’ E%—‘/l\:éﬁﬁg MarkOV

ISR Hy e e A )

& 20 XFLAF M SR A (v, ) €
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T
o(s,x0y) =  sup EU U, (L y(DOX ) de +
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U, (X(T) —Y(T)) | X(s) = 2.Y(s) = y]
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ER 2. 7o B3R v BT o JUAREATE G,
KT vy HIH.
ERR HEEAL MELA G G2, y) €
[0,T) X (0,00) X (—eo,x0 UK (Y1) €ty s WA
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XD —Y(T) = X(T) —y+r}/(0)X(¢9)d6’.

BT X 6T o JLFHE i, H U (e, « O
U, Co AR 538 (1. L. v 6T & P48, 6T
v B Y.

AT QT A Sh A SR

TETE 2.8(F 4L 2 W93 AR RIL)  H(s.a. ) €
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I /
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HH, 2=z, ).
o RN RS
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#[0,00) X (—oo,x0] ks
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Rt 1111 57 R 58 A AR RE Y SRR 1 AR SR 1
TR L PR B T 53 T 325 A SRR gk ik 26 4 ke 7 J7 7.
BARMNHRRE X FF AR Y. CA SR 2T
XAy S A BERLS ) 1] R (2 WL i SCiik[ 10 D L 5.
JEIXIFANIE T T FATix B R ]

2 % 3Lk (References)

[ 1] BARBERIS N, HUANG M, SANTOS T. Prospect
theory and asset prices [ J ]. Quarterly Journal of
Economics, 2001, 116 1-53.

[ 2 ] BERKELAAR A, KOUWENBERG R, POST T.
Optimal portfolio choice under loss aversion[ J]. The
Review of Economics and Statistics, 2004, 86(4);: 973-
987.

[ 3] BUCKDAHN R, LI J. Stochastic differential games
and viscosity solutions of Hamilton-Jacobi-Bellman-
Isaacs equations [ J ]. SIAM Journal on Control and
Optimization, 2004, 47(1) :444-475.

[ 4 ] CHEUNG H L A. Utility maximisation: Non-concave
utility and non-linear expectation [ D ]. Oxford:
Mathematical Institute, University of Oxford, 2011.

[ 51 FLEMING W H, SONER H M. Controlled Markov
Processes and Viscosity Solutions [ M ]. 2nd edition,
New York: Springer-Verlag, 2006.

[6]JIN H, ZHOU X Y. Behavioral portfolio selection in
continuous time [ J ]. Mathematical Finance, 2008,
18(3): 385-426.

[ 7 1 KAHNEMAN D, TVERSKY A. Prospect theory: An
analysis of decision under risk[ J |. Econometrica, 1979,
47, 263-290.

[ 8 ] KARATZAS 1, SHREVE S E. Methods of
Mathematical Finance [ M |. New York: Springer-
Verlag, 1998.

[ 91 KARATZAS 1, LEHOCZKY J P, SHREVE S E.
Optimal portfolio and consumption decisions for a
“small investor” on a finite horizon[ J ]. SIAM Journal
of Control and Optimizaiton, 1987, 25(6): 1 557-
1 586.

[10] KUSHNER H J, DUPUIS P G. Numerical Methods
for Stochastic Control Problems in Continuous Time
[M]. New York: Springer-Verlag, 1992.

[11]MI H, ZHANG S G. Continuous-time portfolio
selection with loss aversion in an incomplete market
[J]. Operations Research Transactions, 2012, 16(1):
1-12.

[12] PHAM H. Continuous-time Stochastic Control and
Optimization with Financial Applications [ M ]. New
York: Springer-Verlag, 2009.

[13] SHREVE S E. Stochastic Calculus for Finance I :
Continuous-Time Models [ M ]. New York:
Springer, 2004.

[14] TVERSKY A, KAHNEMAN D. Advances in prospect
theory: Cumulative representation of uncertainty [ ] ].
Journal of Risk and Uncertainty, 1992, 5. 297-323.

(T 4% 953 70



