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Abstract: Multistage stochastic programming problems are notoriously difficult to solve. Let
(ξt)t∈[T ] be a sequence of independent random variables with known distribution affecting the system
with a known distribution. Leveraging the Markovian property of the system, a number of Dynamic
Programming inspired, time-decomposition algorithm derived from the the Stochastic Dual Dynamic
Programming (SDDP) [1] algorithm have been developed in the last thirty years. These various algo-
rithm iteratively compute and refine approximation of the value functions based on specific property
of the problem (convexity, binary variables...) Noticeably, almost all rely at some point on the value
function’s Lipschitz regularity and compactness of the state set, which are the two assumptions we keep.

In this talk we present a flexible framework using inner and outer approximations of the Bellman’s
value function that cover numerous known algorithms (like SDDiP [3], SLDP [2], GAPM [4]...) and
derive convergence and complexity results.

In addition, our analysis do not rely on finitely supported ξ contrary to former results in this area,
paving the way to SDDP like algorithm for non-finitely supported ξ which are generally thought as out
of reach without a first discretization step.

Finally, we detail, in the multistage stochastic linear setting with generic cost distribution, how to
obtain exact oracle and adapt the SDDP algorithm.
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