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Abstract: This paper studies an optimal portfolio strategy under Ornstein-Uhlenbeck model for an

P AR
investor whose target is to maximize CRRA utility of the terminal wealth in a defined contribution (DC)
pension plan. The investor is allowed to invest in a risk-free asset and a risky asset. The instantaneous bAEATE
b

return rate of the risky asset is driven by Ornstein-Uhlenbeck process, which can reflect the states of the
market. By applying stochastic control theory, the corresponding Hamilton-Jacobi-Bellman equation and
verification theorem are provided, and the explicit expressions of the optimal investment strategy and the
optimal value function are obtained. Moreover, the impact of the instantaneous return rate of the risky
asset on the optimal investment strategy is analyzed. In particular, we find that the proportion invested in
the risky asset increases when the state of the market becomes better and that at the same market
state, the optimal investment proportion is almost independent of time when the initial wealth is big
enough.

Key words: defined contribution pension plan optimal investment strategy Ornstein-Uhlenbeck process

Hamilton-Jacobi-Bellman equation
I F H 1: 2011-10-25;

FE4 0t B M K B ARBLERE G S H (No. 71231008); A H # A SCH S B2 9T AL T H (12YICZH267) ;) KA 2
AR MR (No. GD11YYJIO7) % Wik H

SIHASC:



GU Ailing,LI Zhongfei,ZENG Yan. Optimal Investment Strategy under Ornstein-Uhlenbeck Model for a DC Pension Plan[J]. Acta Mathematicae
Applicatae Sinica, 2013, 36(4): 715-726.

(1]

[2]

[3]

[4]

[5]

[6]

[7]

(8l
[e]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[1]

Haberman S, Vigna E. Optimal Investment Strategies and Risk Measures in Defined Contribution Pension Schemes. Insurance:
Mathematics and Economics, 2002, 31: 35-69 mt

Thomson R J. The Use of Utility Functions for Investment Channel Choice in Defined Contribution Retirement Fund. British Actuari.
Joural, 2003, 9: 653-709  __rt

Devolder P, Bosch P M, Dominguez F |. Stochastic Optima Control of Annuity Contracts. Insurance: Mathematics and Economics.
2003, 33: 227-238

Gerrard R, Haberman S, Vigna E. Optimal Investment Choices Postretirement in a Defined Contribution Pension Scheme. Insurance
Mathematics and Economics, 2004, 35: 321-342 cros™

Gerrard R, Haberman S, Vigna E. The Management of Decumulation Risks in a Defined Contribution Pension Plan. North American
Actuarial Journal, 2006, 10: 84-110

Xiao J W, Hong Z, Qin C L. The Constant Elasticity of Variance (CEV) Model and the Legendre Transform-dual Solution for Annuit
Contracts. Insurance: Mathematics and Economics, 2007, 40: 302-310 . re

Gao J W. Optimal Portfolios for DC Pension Plans under a CEV Model. Insurance: Mathematics and Economics, 2009, 44: 479-49C
r.nm”

Lakner P. Utility Maximization with Partial Information. Stochastic Processes and their Applications, 1995, 56: 247-273 ___rt

Lakner P. Optimal Trading Strategy for an Investor: the Case of Partial Information. Stochastic Processes and their Applications ,
1998, 76: 77-97 . r

Rishel R. Optimal Portfolio Management with Partial Observation and Power Utility Function. In: Stochastic Analysis, Control,
Optimazation and Applications: Volume in Honor of W. H. Fleming, Birkhauser, 1999, 605-620 ___rs

Bai L H, Guo J Y. Utility Maximization with Partial Information: the HIB Equation Approach. Frontiers of Mathematics in China, 20C
2: 527-538 et

Baev A V, Bondarev B V. On the Ruin Probability of an Insuance Company Dealing in a BS-market. Theory of Probability and
Mathematical Statistics, 2007, 74: 11-23

Liang Z B, Yuen K, Guo J Y. Optimal Proportional Reinsurance and Investment in a Stock Market with Ornstein-Uhlenbeck Process
Insurance: Mathematics and Economics, 2011, 49: 207-215 st

Booth P M, Yakoubov Y. Investment Policy for Defined Contribution Pension Scheme Members Close to Retirement: an Analysis 1
"lifestyle" Concept. North America Actuarial Journal, 2000, 4: 1-19

Fleming W H, Soner H M. Controlled Markov Processes and Viscosity Solutions. New York, Berlin, Heidelberg: Springer-Verlag, 199

Haberrmn S, Vigna E. Optimal Investment Strategy for Defined Contribution Pension Schemes. Insurance: Mathematics and
Economics, 2001, 28: 233-262 ___rt

FEEe, B, B BB B % 414 RIS (CPP ) 3 I -4 184 714 356 4 8 % SR s (1) e Dk $2 [9]. N FHE2A 2440, 2005, 28(3): 396-404



