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Problem Formulation: Ambiguous Questions in QA Systems

In real-world QA systems, users often pose ambiguous questions (AQs) with multiple plausible interpretations

RAG framework has emerged as a promising solution
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Is a single retrieval process sufficient?

Observations

(a) The ideal retrieval case is only 35%.
(b) The RAG method significantly degenerates for “Partially Cover” and “Not Cover.”
(c) The closed-book LLM notably outperforms RAG for “Not Cover.”
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Is a single retrieval process sufficient?

1. The quality of retrieval is crucial for the performance of the RAG framework in Ambiguous QA
2. If passages are of extremely low quality, LLM internal knowledge is more beneficial than RAG.

Insights
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Inefficiency of Iterative RAG

Iterative RAG handles low quality retrieval with significant increase in computational overheads
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Diversify-verify-adapt (DIVA): Overview

DIVA is robust under low quality retrieval, while notably efficient (2x faster, 1.8x cheaper)
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Diversify-verify-adapt (DIVA)

Retrieval Diversification
efficiently retrieves passages 𝒫𝑖 without any iterative process.

Stage 1
• infers pseudo-interpretations 𝒬𝑖 = {ො𝑞𝑖,1, ො𝑞𝑖,2, … }, each of which related to a true 

plausible answer, by mimicking human’s reasoning chain. 

Q. Who played the weasley brothers in harry potter?

1. Which part is ambiguous? 
• the “Weasley brothers”

2. Why that part is ambiguous?

• It can be Ron, Percy, etc.

“Who played Ron Weasley in Harry Potter?”, “Who played Percy Weasley in Harry Potter?”, etc.
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Diversify-verify-adapt (DIVA)

Retrieval Diversification
efficiently retrieves passages 𝒫𝑖 without any iterative process.

Stage 1
• infers pseudo-interpretations 𝒬𝑖 = {ො𝑞𝑖,1, ො𝑞𝑖,2, … }, each of which related to a true 

plausible answer, by mimicking human’s reasoning chain. 

1) identify the ambiguous part of the question and the reason 
for the ambiguity

2) infer the pseudo-interpretations from the results.
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Diversify-verify-adapt (DIVA)

Retrieval Diversification
efficiently retrieves passages 𝒫𝑖 without any iterative process.

Stage 2
• retrieves a set of passages that maximally cover these interpretations

There could be some noisy and irrelevant passages due to
• imperfect retriever
• noise of the inferred pseudo-interpretations

Our intuition
1. noisy passages caused by the imperfect retriever tend to be irrelevant to all pseudo-interpretations
2. noisy passages caused by noisy pseudo-interpretations tend to be irrelevant to most of the pseudo-interpretations.

How to handle it?

Solution: measuring averaged relevance
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Diversify-verify-adapt (DIVA)

Retrieval Quality Verifier
verifies the quality of the retrieved passages 𝒫𝑖

Challenge
The retrieval quality in terms of ambiguous questions should be graded according to 
how many interpretations are encompassed by the retrieved passages.

Adaptive Generation
utilizes the most suitable approach tailored to each retrieval quality

Solution
Using the inferred pseudo-interpretations.

Inspired by our preliminary analyses, 

• If 𝒫𝑖 do not cover any pseudo-interpretations, we only utilize the LLM’s internal knowledge.
• Otherwise, we utilize the retrieved passage to generate a response.
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Diversify-verify-adapt (DIVA)

DIVA outperforms the sota baseline, Iterative RAG, in terms of both accuracy and efficiency of response generation.
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Diversify-verify-adapt (DIVA)

• DIVA’s strong efficiency is largely due to the RD method.

• Although the RV method introduces some additional costs, these are 
acceptable compared to the complexity of Iterative RAG.
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Diversify-verify-adapt (DIVA)

• DIVA demonstrates good adaptability in switching out the underlying LLM backbones.
• Llama-3-8B-Instruct, Llama-3-70B-Instruct, GPT-3.5-turbo, GPT-4

• DIVA exhibits strong performance on unambiguous questions as well

• Retrieval Diversification (RD) method improves retrieval accuracy, resulting in improv
ement of QA performance.
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Conclusion

• In this study, we examined the shortcomings of the current RAG-based method in dealing with ambiguous questions, 
specifically its low-quality retrieval and inefficiency. 

• Our proposed framework, DIVA, effectively diversifies the retrieved passages to capture various interpretations, verifi
es their quality, and adapts the most appropriate approach based on that quality. 

• This strategy improves QA performance while minimizing inefficiency.
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Thank you for listening!

Please refer to our paper

“Diversify-verify-adapt: Efficient and Robust Retrieval-Augmented Ambiguous Question Answering"

Contact: yeonjun.in@kaist.ac.kr
Personal homepage: yeonjun-in.notion.site
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