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Abstract Modern decision-making in management problems is confronted with intricate uncertainties.
With the extensive applications of big data, persistent enhancement of optimization techniques and
computing power, as well as flourishing development of statistics and machine learning, predictive
optimization is emerging as a potent tool to address complex decision-making problems under uncertainty.
By integrating statistical (predictive) modeling with decision optimization, predictive optimization achieves
a joint statistical management of uncertainty and decision efficacy, thereby forming a statistically consistent
and efficient data-driven decision-making paradigm. In this study, we focus on statistical predictive
modeling and management decision optimization under uncertain environments, exploring the frameworks
of predictive optimization models with known (i. e., stochastic optimization) and unknown (i. e.,
distributionally robust optimization) distributions. Furthermore, we introduce the state-of-the-art
applications of predictive optimization in operations management. Finally, we summarize key future

research directions and challenges.
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