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Distributionally Robust Optimization in Management Decision

Yu Zhang' Jing Zhang' Wenxin Liu' Ningxin Li'
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Abstract Outline of the 14th Five-Year Plan (2021-2025) for National Economic and Social Development
and the Long-Range Objectives Through the Year 2035 mandates substantial development in areas such as
logistics, transportation, and healthcare, in which management decision plays a key role. As the engine for
management decisions, distributionally robust optimization. due to its prominent advantages in decision
robustness, computational convenience, and widespread applicability, has garnered significant attention
from academia and industry over the past two decades. This paper systematically reviews the classical
results and current research status of distributionally robust optimization, focusing on: (1) uncertainty
modeling, (2) distributionally robust chance-constrained optimization, and (3) distributionally robust
linear optimization. Taking vehicle routing, fleet management in shared mobility, and healthcare surgery
scheduling as examples, this paper then reviews the applications of distributionally robust optimization in
management decisions. In the big data era, future research directions include: (1) feature data-driven
distributionally =~ robust optimization, (2) application-specific ~data-driven distributionally robust
optimization, (3) algorithm design for data-driven distributionally robust discrete optimization. These

directions aim to propel its data-driven development and further empower national strategic initiatives.

Keywords management decision; distributionally robust optimization; distributionally robust chance

constrained optimization; distributionally robust linear optimization
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