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DC PENSION PROBLEM WITH UNEXPECTED
RETURNS BASED ON HARA UTILITY IN AN

INFLATIONARY ENNVIROMENT

ABSTRAC

Currently, the aging population threatens the sustainability of
social security systems and highlights the importance of pension
management . Defined Contribution (DC) pension plans are one of the
main types of pension plans, and they offer significant advantages in
terms of stress reduction compared to Defined Benefit (DB) pension
plans, which transfer economic and longevity risks from the sponsor to
the retiree. In a DC pension plan, a member contributes a predetermined
amount of money or a fixed percentage of his or her salary to a pension
fund on an ongoing basis and receives benefits at retirement based on
the returns on the fund's investment portfolio.

Firstly, we consider a DC pension plan with death and disability
returns. It is aimed at maximizing the expected utility of terminal wealth,
and the corresponding Hamilton-Jacobi-Bellman (HJB) equations are
established using the dynamic programming principle to obtain the
optimal solution under a hyperbolic absolute risk aversion (HARA)
utility function, and the effects of important parameters on the optimal

investment strategy are analyzed through numerical simulations.
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Secondly, we expand the risk of the real market by introducing
inflation-indexed bonds into the original economic model, considering
the inflation risk to make it more in line with the reality, based on which
we find the corresponding optimal solution, and then analyze the
sensitivity of the important relevant parameters to the optimal
investment strategy through numerical simulation from the real market.

Finally, we summarize the whole paper and give an outlook on the
future research of the problem.

Yang Ming (Mathematics)
Supervised by Xia Dengfeng

KEY WORDS: Variable interest rates, Stochastic interest rate,

Heston model, Mispring, HJB equation, Utility maximization
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