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Delayed Reward MDPs
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Past-Invariant DRMDPs



Non-Markovian Rewards

• Normal off-policy algorithms (SAC [Haarnoja et al., 2018]) cannot
handle non-Markovian rewards.
• Biased critic estimate.
• Fixed point ambiguity.
• Large learning variance.



Algorithmic Framework

which is learned by minimizing the following function. 



Algorithmic Framework



HC-Decomposition

• However, we find vanilla implementation has unsatisfactory
performance.

• Motivated by the Markovian dynamics in DRMDPs.
• Advantages:

1.Less variance in policy gradients.
2.Easier optimization in value evaluation.



Design Evaluation



Comparative Evaluation
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