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Abstract

Based on the analytical methods of mathematical economics, this paper constructs a theoretical
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model that simultaneously incorporates intertemporal consumption choice and income-leisure de-
cisions. By introducing a dynamic optimization framework, it explores how consumers optimally
allocate consumption, leisure, and savings over the life cycle to maximize lifetime utility, as proposed
by neoclassical economics. The model comprehensively accounts for the effects of budget constraints,
time constraints, interest rate changes, wage rate variations, and inflation. The theoretical derivations
yield the following findings: 1) The consumer’s intertemporal equilibrium condition depends on the
relationship between the rate of time preference and the market interest rate, while the consumption-
leisure substitution elasticity determines the sensitivity of labor supply to wage changes. Furthermore,
by incorporating a production function into the analytical framework, the study reveals how the char-
acteristics of production technology indirectly shape consumer decision patterns through their in-
fluence on factor returns. Numerical simulation analysis demonstrates that: 2) The wealth accumu-
lation phase, inflationary environment, and degree of risk aversion all exert systematic impacts on
the optimal decision path. Rising interest rates significantly dampen current consumption and pro-
mote savings; wage increases reduce leisure and raise labor supply through the substitution effect;
and inflation lowers future consumption by eroding the real interest rate. This study provides a rig-
orous mathematical economics framework for analyzing individual intertemporal decision-making
and offers valuable insights for explaining real-world economic phenomena and for formulating social
security, monetary, and other related policies.
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