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Abstract

This paper studies the optimal portfolio and consumption problem with stochastic income under
inflation risk. Within a framework that accounts for investors’ stochastic lifetime, labor income, and
the impact of inflation, a financial market model is constructed, consisting of a risk-free asset, stocks,
and inflation-indexed bonds. The investor’s objective is to maximize the expected utility of con-
sumption, bequest, and terminal wealth over their lifetime, while also hedging mortality risk through
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the purchase of life insurance. By introducing an equivalent martingale measure and a state price
density, the dynamic optimization problem is transformed into a static optimization problem. Lev-
eraging the properties of the CRRA (Constant Relative Risk Aversion) utility function, explicit solu-
tions for the optimal consumption, life insurance premium, and investment strategies are derived.
The results indicate that the optimal investment strategy is jointly determined by inflation-hedging
asset allocation, adjustments for income risk, and the investor’s risk preference. This study pro-
vides a theoretical foundation and decision-making reference for asset allocation and consumption
planning for investors with stochastic income and uncertain lifetime in an inflationary environment.
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