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Abstract: We shall discuss optimization and learning problems where the objective is
to optimize a risk measure of a random performance (loss) function. Problems of this type
involve adversarial learning, distributionally robust learning, and risk-averse
reinforcement learning. A major difficulty in such settings is the problem of obtaining
statistical estimates of subgradients of such a composition. We shall present specialized
algorithms for selected measures of risk and study their convergence for a broad class of
nonsmooth and non-convex loss functions. Next, we shall introduce a new class of risk
measures, called mini-batch risk forms, where the reference probability measure is an
empirical measure and post-composition with expectation is employed. We shall derive
their dual representation, study their pre-compositions with nonsmooth and nonconvex
functions, and derive unbiased stochastic subgradients of such compositions.
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