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Data-driven decision-making has gained significant attention in 

recent years due to its impressive performance in various fields like 

intelligent control, human-machine games, operations research, 

large language models, etc. Within the decision-making framework, 

an agent interacts with the environment to collect data following a 

certain policy and then aims to improve the policy to achieve a 

specific goal by leveraging the gathered data. However, the 

real-world environment is highly uncertain and complex, which 

poses several challenging issues, including unknown environments, 

large state spaces, risk concerns, and the presence of adversaries. It 

thus necessitates developing sample-eÊcient algorithms to learn 

target policies in such complex environments. In this talk, I will 

share a series of my works on developing eÊcient decision-making 

methods that take these practical factors into consideration, with 

provable sample-eÊciency guarantees. In addition, I would also 

like to discuss some potential directions in decision-making for like to discuss some potential directions in decision-making for 

future research.
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