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Motivations

➢Current agent training corpora perform well on 

held-in evaluation sets but show poor generalization 

on held-out evaluation sets.

➢Agent tuning efforts suffer from severe formatting 

errors, often repeating the same mistakes for 

extended periods. They cannot learn from 

experience and are limited to memorizing existing 

observation-action relationships.



We link agent generalization to self-refinement using feedback from the environment. A 

capable agent should recognize mistakes, refine actions, and learn from errors to avoid 

repetitive pitfalls and discover correct action sequences.

• While existing agent-tuning work improve held-in agent performance, they 

hardly generalizes the ability to new agent tasks. In contrast, our AgentRefine 

does not depend on memorizing training trajectories but learns to self-refine 

its mistakes and explore more actions and reasonable paths

• Our experiments demonstrate that agent-tuning on normal trajectories 

performs poorly to the small perturbation of agent environments, like the 

action description. Refinement tuning exhibits greater robustness to 

environmental changes.

• Further analysis indicates the diversity of agent environments and thoughts 

contributes to refinement tuning.

Contributions



Methodology

• Data Construction:

step1. Script Generation

step2. Trajectory Generation

step3. Verification

• Training

Mask incorrect step and use

Refinement tuning.



Experiment

⚫ Main Results



Analysis

⚫ Robustness Analysis

⚫ Ablation study



Analysis

⚫ Diversity analysis



Analysis

⚫ Synthesis from open source model

⚫ Generalization in reasoning task



Analysis

⚫ Case study



Analysis

⚫ GPT-4 Judgement’s reliability ⚫ Generalization between 

general data and agent data



Conclusion

In this work, we study the generalized agent abilities for open-source LLMs via agent

tuning. Current work performs well on held-in evaluation sets but fails to generalize to

held-out sets because of overfitting to several manual agent environments. We present

the AgentRefine approach to enable the model to correct its mistakes based on the

environment feedback. Experiments demonstrate that AgentRefine significantly

outperforms state-of-the-art agent-tuning work in terms of generalization ability on

diverse agent benchmarks. Our analysis shows that self-refinement enables the

robustness of agent capability and the diversity of agent environments and thoughts

further enhances the performance. We hope to provide new insight for future agent

research.
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