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Short Abstract:

We accelerate online reinforcement learning through a two-stage framework that derives
flexible, decoupled upper and lower value envelopes from offline data.

Our theoretical analysis bridges pre-training and fine-tuning by establishing high-probability
regret bounds based on data-driven, rather than fixed, shaping functions.

Empirical tests on tabular MDPs demonstrate that these tighter approximations yield
substantial regret reductions compared to UCBVI and prior methods.
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