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Conversational query reformulation (CQR) rewrites context-dependent
conversational queries into self-contained queries to improve retrieval.

Preference optimization with Gold (Human-annotated) Reference Passages
- Training objective: Retrieve “gold reference passages”—ideal retrieval targets.
- Optimization: Train the LM to prefer reformulated queries that retrieve gold reference 
passages.

DualReform realizes reference-free preference optimization through accurate 
pseudo reference passage inference.

DualReform demonstrates superior contextual understanding, accurately 
distinguishing irrelevant context, e.g., “Incredible Hulk”

- Most real-world conversational datasets lack gold reference passages, only 
containing (query, response) pairs.

- Obtaining gold reference passages requires human annotation, making their 
acquisition costly and labor-intensive.

Response refinement for pseudo reference inference  

Eliminate the reliance on costly reference-passage acquisition, thereby enabling 
on-demand preference optimization for CQR.

- DualReform enables reference-free preference optimization for CQR through 
pseudo reference passage inference

- DualReform achieves retrieval accuracy comparable to that attainable only 
with supervised reference passages

What is the gene editing technique in avian genetics?

RNA-guided gene editing system, notably CRISPR/Cas9, ... 

In avian genetics, how do researchers 
verify the results of RNA-guided gene 
editing like the CRISPR/Cas9 system?
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What is the technique to edit DNA?

How to know its results?

RNA-guided gene editing system (...)
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How is RNA-guided gene 
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How are the results 
tested?
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Response-based pseudo-reference Generation (Retrieval): Responses encode 
answer-supporting evidence, serving as proxies for reference passages.
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employed for RNA (...)
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[conversation omitted]

What is Moby-Dick?

What is Moby-Dick
by Melville about?

A story of a whale

Whales are 
the largest 

mammals (...)

Irrelevant
reference

Refined response
Melville wrote Moby-Dick

Moby-Dick is a novel by 
Herman Melville, (…)
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Raw Response-Based Inference
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DualReform approaches UB performances only with pseudo reference passages
(UB is preference optimization with ground-truth reference passages)
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Marvel Studios is known for the production of the Marvel
Cinematic Universe films, …. within the Marvel Cinematic 

Universe, from "Iron Man" (2008) to "Spider-Man: 
Far From Home" (2019). … In addition to the Marvel
Cinematic Universe, … the X-Men and Spider-Man …

< Conversation History >
𝑞": who plays the general in the 
incredible hulk?
𝑞#: what is the storyline?
𝑎#: Bruce Banner … in a military 
scheme to reinvigorate the "Super-
Soldier" program. …;

(… 𝒕𝒐𝒑𝒊𝒄 𝒔𝒉𝒊𝒇𝒕𝒆𝒅… )
𝑞$: which production company is 
associated with it?
𝑎$: Marvel Studios
𝑞%: can you name any other movies 
they produced?

< Target Response >
𝑎%: Iron Man, X-Men, Spider-Man

Llama+ICL
The last answer in this conversation lists several production-
related details about the movie "The Incredible Hulk”, … It 

… mentions … Iron Man, X-Men, and Spider-Man.
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Can you clearly state the main points of the movies 
produced by Marvel Studios, contextualizing them and 
resolving coreferences? … Marvel Studios include Iron 

Man, X-Men, and Spider-Man, …. Iron Man is …, X-Men is 
…, and Spider-Man is … All three films have been 

successful and have contributed to the Marvel Cinematic 
Universe.
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