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Part I: Stochastic Binary Programs

• Finite support with Wasserstein & Moment Polytopes

Joint work with Manish Bansal and Kuo-Ling Huang

Part I: Wasserstein RO – Logistic Regression

• Wasserstein Ball

Joint work with Fengqiao Luo



Distributionally Robust Two-Stage Stoch. IP



Wasserstein Ball



Moment Set

f (.)  is some mapping of a sample vector to 

another vector. e.g., vector of monomials, etc.



L-Shaped Formulation

We want to stay in the space of x variables as much as we can.



A Distributional Cutting Surface Algorithm (I): 

DR-TS-SLP



Distribution Separation Problem



L-Shaped Method for DR-TS-SLP

We do exactly what we do in the L-shaped Method, but solve one 

additional linear program to determine the weights (probabilities) 

corresponding to each scenario.



L-Shaped Method for DR-TS-Mixed Binary 



DR-TS-Mixed Binary Programs: 
DR version of Stochastic Server Location; DR-Multiple Knapsacks



DR-TS-Mixed Binary Programs: Full-Distribution 

Cuts versus L-Shaped on Wasserstein Ball Models

L-Shaped Full-Dist. Cuts

Full-Distribution 

Cut version fails 

in 3-hours



DR-TS-Mixed Binary Programs: Full-Distribution 

Cuts versus L-Shaped on 3-Moment Models

L-Shaped Full-Dist. Cuts

Full-Distribution 

Cut version fails 

in 3-hours





WR0-Logistic Regression



WR0-Primal Conic Reformulation in Joint 

Probability Space



WR0-Dual Reformulation: Decomposes by 

Scenario



WR0-Dual Reformulation as a Semi-infinite 

Program



Separation Oracle for a Cutting Surface 

Algorithm



WRO-Logistic Regression Separation Problem



Performance Results: Implementation



Data: UCI Repository



Performance: Out of Sample Predictability



Performance: Out of Sample Loss Function



Performance: Computational


