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Max-Variance Down-Sampling

Inference Policy Update

Grad Accumulation PODS

Experiments

To generate rollouts

Embarrassingly parallel

Modest in memory

To update parameters

Needs synchronization

Intense in memory

Splitting rollouts into 
multiple update steps

Fully utilizes the GPU
at inference time

All generate rollouts 
contribute to updates

Strategically discarding 
some of the rollouts

Also fully utilizes the 
GPU at inference time

“Not all rollouts are useful”
Only uses the selected

Choose the subset maximizing variance in rewards
Intuition: Captures both positive & negative learning signals
Example: {0.2, 0.4, 0.6, 0.8} → {0.2, 0.8}

Theorem: This set contains � highest & � − � lowest rewards
Which gives us an �(� log � ) algorithm for computing this set

We evaluate PODS across diverse hardware settings, 
model architectures, model scales, and domains

(a) to (d) compares GRPO with GRPO-PODS
(e) to (f) compares GRPO-GA with GRPO-PODS


