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Replay Buffer (RB) Mechanism
● First-in-First-out (FIFO) queue
● Storing last N transitions observed by an agent
● Sampling K transitions from the RB to calculate a gradient update

Our Contributions
● We define the stochastic processes that are involved in the Replay buffer mechanism
● We prove interesting properties for the RB processes: Markovity, stationarity and ergodicity
● We prove that the RB acts as a decorrelator 
● We prove, for the first time, the asymptotic convergence of an RB-based actor critic algorithm 



Involved stochastic processes in a replay buffer scheme:

Replay buffer properties: 

Lemma 1 - Stationarity:             stationary →                stationary.

Lemma 2 - Markovity:         Markovian →                  Markovian.

Lemma 3 - Ergodicity:         Markovian + ergodic →                  Markovian + ergodic.

Replay Buffer size - N
Batch size - K



Replay Buffer as a de-correlator
Auto-correlation definition:  

Theorem 1: The autocorrelation of       process is an expectation over the autocorrelation of       process.  



Corollary 1: For batches sampled uniformly without replacement: 

Replay Buffer as a de-correlator



Replay Buffers in Reinforcement Learning



Convergence Proof for Linear Actor Critic with Replay Buffer Samples


