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Background and Motivation

• Retrieval-augmented generation (RAG): retrieved passages as prompts

• parametric retrieval-augmented generation (PRAG): retrieved passages as parameter updates

Limitation:

• RAG cannot fully utilize retrieved content.

• Existing PRAG is limited to single-hop retrieval.

• Existing PRAG methods require complex data preparation.



Method Overview

• Generate sub-question

• Retrieve passages

• Parameterize passages

• Inner merge

• Continual merge

• Answer & continue



Passage Parameterization

Passage → Hypernetwork → 𝐾𝑝, 𝑉𝑝 memory

Lightweight passage expert

ℋ𝜙 𝑝 = (𝐾𝑝, 𝑉𝑝)



Merging Mechanism

• Within-hop: Mergeinner

• Across-hop: Mergeseq

• Goal: accumulate complementary knowledge

Mergeinner Mergeseq



Orthogonal Continual Merging

• Keep only the orthogonal residual

• Preserve previous knowledge

project new expert onto previous subspace, then keep the residual



Critical-layer Parameterization

• Inject at one critical layer

• Selected by layer-wise scanning



Experimental Setup



Main Results

MergePRAG consistently outperforms strong RAG / PRAG baselines



Efficiency and Takeaways

• Orthogonal merging performs best

• Better knowledge accumulation across hops

• MergePRAG is both effective and practical
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