
Adaptive decision-making algorithms such as contextual bandits and reinforcement learning are increasingly used in online 
platforms, recommendation systems, and human-centered interventions. While these methods can substantially improve decision 
quality, they also produce data that are collected adaptively and are highly dependent over time, posing fundamental challenges for 
statistical inference.

In this talk, I focus on statistical inference for adaptively collected data in noisy contextual bandit environments where the reward 
model may be misspecified. I will illustrate how classical inference methods can fail in such settings and discuss what properties of 
data collection policies support valid and flexible post-hoc inference. The results provide insight into the trade-offs between 
adaptivity and statistical validity and offer guidance for designing adaptive experiments that remain replicable and scientifically 
interpretable.
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