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Abstract

This paper explores the optimal portfolio problem when a defined contribution (DC) pension plan
considers investments in illiquid assets and examines the impact of illiquidity on portfolio choice,
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as well as the risks of estate planning, stochastic pre-retirement labor wages, post-retirement liv-
ing security, and inflation for pension plan participants. For modeling, it is assumed that an inves-
tor can invest in an illiquid asset in addition to risk-free assets, stocks and indexed bonds, and we
consider a periodic investment that can only be traded at time 0 and provides returns at retire-
ment. The investor exhibits both risk-seeking and loss averse behavior, and the S-shaped utility
from the investment return at retirement. We first apply the Legendre-Fenchel transformation to
obtain the optimal terminal wealth, and then use the harnessing method to obtain the optimal in-
vestment strategy and wealth process in the complete market, and give the optimal trading strategy
for illiquid assets, which solves the optimal portfolio problem for investors. On this basis, some
numerical conclusions are combined to analyze the effects of model parameters and some features
on investment strategies.
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Figure 1. Effect of trading in illiquid assets on the total terminal wealth (€ =350)
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Figure 2. Effect of initial human capital contribution under different trading on the optimal strategy for the stock (8 =50)
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Figure 3. Effect of initial wealth under different trading on the optimal strategy for the stock (€ =100 )
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Figure 4. Effect of length of retirement under different trading on the optimal strategy for the stock (& =100 )
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Figure 5. Effect of estate planning on the optimal strategy for the stock (6 =200 )
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