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1) Dual formulation for dynamic utility maximization (of terminal wealth and

consumption) is explored. In general, dual problem is formulated as a mixed stochastic control
(singular+continuous regular) problem.
2) Under complete market setting, "differential™ of the dual problem, which is an optimal stopping
problem is explored. For constructing optimal portfolio, one needs to compute optimal stopping
boundary (i.e., the free boundary of the associated free boundary problem), which is a difficult
part of optimal stopping problem. As a numerical approach, an application of stochastic algorithm
(Robins Monroe algorithm) is considered and explored.

3) As related studies, various factor models (i.e., matrix-valued factor, Hilbert valued factor with
delay, and randomized Markov bridge factor) are considered and using them, utility maximization
problems are explored.
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