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Takeaways

» LLM agents often struggle in multi-turn tasks
that require active exploration.

» LaMer induces exploration-exploitation via
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1) cross-episode Meta-RL training;

2) reflection-based in-context policy adaptation.
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LLM Agent with Meta-RL (LaMer)

» LaMer trains agents across multiple episodes, maximizing a discounted cross-episode return.

Episode 7 (0)

Reflection

Q

Vtraj

Episode (1)

Reflection

Q

Ytraj

» Standard RL training maximizes single-episode return.
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v Unlock strong performance and test-time scaling
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v Generalize to harder or out-of-distribution tasks
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Method Sokoban MineSweeper Webshop

p@]l p@2 p@3 p@l p@2 p@3 p@l p@2 p@3

Prompting

Zero-shot 6.8 9.8 129 4.5 6.6 8.6 1.4 2.1 2.3

ReAct 7.2 9.6 12.5 6.3 7.0 109 3.1 4.5 4.5

Reflexion 6.4 9.8 12.1 5.5 7.2 9.8 2.7 3.3 3.5

Training with RL

PPO 125 154 16.8 29.7 342 355 531 545 549

RLOO 135 166 18.8 488 512 516 67.6 684 69.1

GRPO 229 264 27.0 363 400 404 729 73.0 73.0

Gi1GPO 41.6 436 441 520 549 551 734 746 T75.2

Training with Meta-RL (ours)

LAMER 424 520 559 441 664 744 678 844 89.1
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Number of Mines

(MineSweeper)

Method i.d 0.0.d
Pick Look Clean Heat Cool Pick2
Prompting 919 529 484 448 428 21.2
RL 05.5 83.0 67.9 86.6 58.1 36.0
Meta-RL 97.7 100.0 90.2 89.5 81.0 50.2
(ALFWorld)

{r ..more analyses &
ablations in the paper!
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