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报告内容摘要：For classical optimal control problem, an optimal control (corresponding to a given time-state initial pair) will stay optimal along the optimal trajectory, namely, the restriction of that optimal control on the tail time horizon will also be optimal for the intertemporal time-state initial pairs. This is termed as the time consistency of optimal control, which is derived by Bellman's principle of optimality. Though not mentioned frequently, time consistency is indeed an essential notion of classical optimal control theory, and Bellman's dynamic programming depends mostly on this time consistency. 

In real world, however, the time consistency fails quite often in many situations. The best documented anomalies to ruin Bellman's principle of optimality and the time consistency of optimal control are as follows. The first one is that the discounting function in cost functional is not exponential, and the nonlinear appearance of conditional expectation in cost functional is another factor. The third case is with respect to the state-dependent (or rank-dependent) utility. Such three anomalies can find their strong roots in the areas of economics and finance; and several notable practical examples are the hyperbolic discounting, quasi-geometric discounting, and mean-variance utility.

In this talk, the story about time inconsistency is shed light on including its budding and qualitative analysis since Adam Smith, its quantitative formulation and successful applications in finance and economics, and its growing study in system and control community. Specifically, the necessity is highlighted to study the time inconsistency within the realm of stochastic optimal control.
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