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AI-powered decision-making systems have revolutionized many 
fields by transforming complex data into actionable insights. 
However, challenges remain in optimizing their training 
eÊciency and ensuring robustness against adversarial attacks. To 
address these challenges eÁectively, it is essential to develop 
solutions grounded in rigorous theoretical principles. In this talk, 
I will address two critical aspects of AI design that directly 
respond to these challenges: (i) EÊciency: I will introduce a 
general framework for interactive decision-making, 
encompassing multi-armed bandits and reinforcement learning, 
which are core models behind systems like AlphaGo and large 
language models (LLMs). I will present the learning limits and a 
general algorithm design principle under this framework, which 
enables the development of new algorithms with provable 
near-optimal guarantees. (ii) Robustness: I will examine 
clean-label data poisoning, where seemingly correct but clean-label data poisoning, where seemingly correct but 
strategically manipulated data misleads the learning process. My 
work exposes vulnerabilities in max-margin classifiers and 
presents a theoretically optimal defense strategy.
By oÁering these theoretical insights, this talk deepens our By oÁering these theoretical insights, this talk deepens our 
understanding of AI's fundamental limits and guides the 
development of systems that are both eÊcient and robust.
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