
Incomplete Markets and Portfolio Constraints:

Optimal Consumption and Investment

Detailed outline

1. Constrained utility maximization problem

2. Unconstrained problem in auxiliary markets with adjusted appreciation rates

3. Characterization of optimal constrained solution as optimal unconstrained solution
in auxiliary market with minimal value function

4. Convex dual functions
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Problem

Consider a complete, standard continuous-time ¯nancial market with a single risky asset
and assume that ¾(t) > 0 is bounded and bounded away from zero, r(t) is bounded
below, and µ(t) is bounded. Suppose an investor with initial wealth x derives utility from
consumption plan fctg and terminal wealth W equal to
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Suppose the investor is required to keep the proportion of his wealth p(t) that is invested
in the risky asset in the range [®; ¯] where ¡1 < ® · 0 · ¯ <1. Solve for the optimal
proportion process p(t). Also, give the optimal consumption process in feedback form.


