
LLM-based reformulations often collapse into 

homogeneity, missing diverse context. Lacking 

dynamic feed-back keeps noise. Term 

document-only tweaks skip intent structure. We 

reveal a dialogic process that widens pers-

pective while preserving relevance.
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1. MOTIVATION

3. AMD FRAMEWORK

2. SOCRATIC QUESTIONING 

AMD orchestrates three agents to interrogate, answer, and refine queries. This Socratic-to-feedback loop crafts richer 
representations and plugs into sparse, dense, and RRF retrieval, boosting effectiveness without task-specific finetuning.

We reformulate Qinit into 3 targeted sub-questions.

4. EXPERIMENTAL SETUP

1. Benchmarks: BEIR (6 sets) and TREC DL’19/’20. 
2. LLM: Qwen2.5-7B-Instruct (temp 0.5, 

max context length: 512). 

3. Retrievers: BM25 (bm25s) and E5-base. 

4. Baselines: Q2D, Q2C, GenQREnsemble, GenQRFusion.

Sparse Retrieval: 

Dense Retrieval: 

Reciprocal Rank Fusion:

5. RESULTS

AMD lifts averages: 
(1) BEIR nDCG@10 0.4352 (sparse), 0.4707 (dense), 
0.4113 (RRF). 
(2) TREC DL’19 avg 0.5422/0.6605/0.4883; 
(3) TREC DL’20 avg 0.5433/0.6488/0.5077. 

6. CONCLUSION

In this paper, we presented AMD, a novel agent-mediated framework for query expansion that combines Socratic 
Questioning, Dia logic Answering, and Reflective Feedback Agents. By reformulating queries into diverse sub-
questions and iteratively refining pseudo- answers, AMD effectively produces robust, intent-aligned query 
representations. Extensive experiments on benchmark datasets confirm that our specially designed agent collaboration 
leads to consistent and significant improvements in retrieval performance.


