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Title: Online optimization and learning under long-term convex constraints and objective
Abstract:
Sequential decision making situations in real world applications often involve multiple
long term constraints and nonlinear objectives. Some examples from online advertising include
budget constraints, nonlinear under-delivery penalities, need for diversity in allocation, and
managing risk on revenue. However, most standard models like multi-armed bandits, contextual
bandits, online learning, etc., simply optimize the sum of revenue/costs/profits received in every
step, and therefore the decisions obtained do not satisfy these long-term considerations. Some
full information models like online packing and covering problems allow linear knapsack type
constraints on consumption.
In this talk, I will discuss a series of recent results in which we have introduced novel
techniques to handle a very general form of convex constraints and objective in sequential
decision making, while providing provably near-optimal guarantees. Our primal-dual techniques
are efficient to implement and employ fundamental concepts of Fenchel duality in convex
programming, while using online learning methods as blackbox. Our techniques are
generalizable, as we demonstrate by their successful application to a variety of sequential
decision making models: multi-armed bandits, contextual bandits, online packing, and online
stochastic convex programming.
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