
✓ DGPO achieves 55× improvement over base model (0.006 → 0.329).

✓ Approaches teacher performance (0.353).

✓ Surpasses the teacher on 3 datasets (NQ, TriviaQA, HotpotQA).

Experiments

1. Cold-start Distillation (KD)

• Stabilizes early learning with Knowledge Distillation (KD). 

2. PPO with Selective Teacher Guidance

• Reward if right, mimic teacher if wrong.

Motivation
• Agentic RAG requires reasoning, search, and answer synthesis.

• Existing methods rely on large models, making agentic RAG inaccessible on 

computing resource-limited environments. 

Conclusion

← Early collapse

Longest stable RL 

(>1000 steps)

(a) Source Referencing: DGPO provides strong information extraction     
when the correct evidence is directly available.

(b) Query Rewriting: DGPO achieves teacher-level query rewriting.

(c) Thinking: DGPO exhibits the strongest multi-hop reasoning by 
taking more search steps than the teacher model.

Agentic RAG Capability (ARCap)

We propose ARC to evaluate three core process capabilities:
(1) Thinking: Multi-hop reasoning, when-to-search decisions.
(2) Query Rewriting: Reformulate questions into search queries.
(3) Source Referencing: Extract and incorporate retrieved information.
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Enabling compact LLMs to acquire agent-like behaviorsGoal
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Proposed Method

Key Idea
``Targeted correction on incorrect attempts, 

self-exploration on correct attempts.’’

Poor Capability

Novel Metric

Q1. 
Do our compact models preserve the overall performance of the 
teacher models?

Q2. How well do compact models retain individual ARCap

Q3. 
Which components of our method contribute most to 
performance improvements?

Q4. 
Does our method mitigate training instability and avoid 

performance plateau in compact models?

✓ DGPO unlocks agentic RAG for compact LLMs.

✓ Compact models can exceed teacher models on several benchmarks.

✓ Enables on-device search agents and broad accessibility.

✓ Provides a foundation for future agentic reasoning in compact models.
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Less effective for compact models.

Post-training
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