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The Measurement of Wealth Shortfall Risk under Stochastic Life Span
Zhang Yuanping and Wang Liping

(Economics School , Tianjin University of Finance and Economics)

Abstract: Under the assumption of the stochastic life expectancy and random yield of financial
assets, we use the necessary wealth growth rate as a measure of the retirees’ wealth shortfall risk.
The necessary wealth growth rale is the lowest wealth growth rate that, in the given process of
personal wealth and under the given confidence level (95% ), during the given time period ( before
death moment) , that makes the personal wealth keep positive. Using stochastic mortality model and
personal wealth process, we deduce retirees’ wealth shortfall probability, and then use the
numerical algorithm to calculate the necessary wealth growth rate when the wealth shortfall
probability is lower than 5% . Finally, from the perspective of consumption, we divide the old into
three groups: the basic group, the bequest group, and the lonely group; then, we compare the
characteristics of the wealth shortfall risk among three elderly groups. After the sensitiveness analysis
of parameters, we find that CPI and volatility of government bonds exacerbate retirees’ wealth
shortfall risk. Our work figures out the necessary wealth growth rate, and provide references for
setting yields of pension financial products.

Key Words: Wealth Shorifall Risk; Mortality Model; Stochastic Differential Equations; Wealth
Growth Rate
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