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Abstract 
Online A/B testing under interference faces a fundamental tension between learning optimal decisions 
and reliably estimating treatment effects from sequential data. We formalize this estimation–regret trade-
off, showing that policies optimized for regret can severely distort effect estimation. Moving beyond 
stochastic bandits, we consider adversarial and nonstationary settings, where classical fixed-horizon 
inference breaks down and motivates the use of any-time valid confidence sequences for inference under 
adaptive stopping. We further extend the analysis to settings with treatment propagation, where 
interventions spread through networked systems and interact with the assignment policy itself. Together, 
these components reveal intrinsic limits of online experimentation and clarify how sequential uncertainty, 
adaptivity, and propagation jointly shape what can be learned online. 
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