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Conversational QA

Q1: Where is Xi’an?
A1: Shaanxi, China

Q2: What is its GDP?
A2: 932.12 billion yuan

Q3: What is the share in the 
province GDP?
A3: 41.8%



!3

Conversational QA

Anaphora

Ellipsis

Q1: Where is Xi’an?
A1: Shaanxi, China

Q2: What is its GDP?
A2: 932.12 billion yuan

Q3: What is the share in the 
province GDP?
A3: 41.8%
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Conversational QA

!QuAC (Choi et al. EMNLP’18)  

!CoQA (Reddy et al. TACL’19) 

!ORConvQA (Qu et al. SIGIR’20)

Q1: Where is Xi’an?
A1: Shaanxi, China

Q2: What is its GDP?
A2: 932.12 billion yuan

Q3: What is the share in the 
province GDP?
A3: 41.8%
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Conversational QA at Scale

Xi'an is the largest economy of the 
Shaanxi province, with GDP of RMB 324.1 
billion in 2010, up 14.5 percent year-on-
year, and accounting for approximately 
41.8% of the province's total.

https://www.ucanews.com/directory/dioceses/…

Xian (⻄西安 Xī'ān, pron. SHE-ahn), is a 
historic city in Shaanxi, China.
https://wikitravel.org/en/Xian

Last year, Xi'an's annual gross domestic 
product (GDP) hit 932.12 billion yuan

https://govt.chinadaily.com.cn/s/202003/25/…

Q1: Where is Xi’an?
A1: Shaanxi, China

Q2: What is its GDP?
A2: 932.12 billion yuan

Q3: What is the share in the 
province GDP?
A3: 41.8%
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Input: Where is X'ian [SEP] Shaanxi, China [SEP] 
What is its GDP [CLS] 

Web Page: … Last year, Xi'an's annual gross domestic 
product (GDP) hit 932.12 billion yuan .. 

Answer: 932.12 billion yuan

https://govt.chinadaily.com.cn/s/202003/25/…

Conversational QA at Scale
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Input: Where is X'ian [SEP] Shaanxi, China [SEP] What 
is its GDP [CLS] 

QR: What is Xi'an’s GDP 

Web Page: … Last year, Xi'an's annual gross domestic 
product (GDP) hit 932.12 billion yuan .. 

Answer: 932.12 billion yuan

https://govt.chinadaily.com.cn/s/202003/25/…

Question Rewriting
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QReCC Dataset

!14K self-dialogs with 81K question-answer pairs 

!questions: QuAC, TREC CAsT, Natural Questions 

!dialog length: AVG=6 turns 

!brief answers (AVG=17 words)

Raviteja Anantha*, Svitlana Vakulenko*, Zhucheng Tu, Shayne Longpre, Stephen Pulman, Srinivas 
Chappidi: Open-Domain Question Answering Goes Conversational via Question Rewriting. NAACL 2021.
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QReCC Dataset
  { 
        "Context": [ 
            "where was the hallmark movie valentine ever after filmed", 
            "Valentine Ever After was mainly filmed in Ontario Canada, with some scenes shot in 
Colorado and Wyoming." 
        ], 
        "Question": "which scenes in the film were filmed not in canada", 
        "Rewrite": "which scenes in valentine ever after were filmed not in canada", 
        "Answer": "In Valentine Ever After, the downtown street scene and the Million Dollar 
Cowboy Bar were filmed in the USA.", 
        "Answer_URL": "https://www.imdb.com/title/tt3515524/locations", 
        "Conversation_no": 8352, 
        "Turn_no": 2, 
        "Conversation_source": "nq" 
    }
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QReCC Dataset

!70% dialogs require several pages (AVG=3)  

!14K relevant pages + 10M random pages 

!1% of Common Crawl

Raviteja Anantha*, Svitlana Vakulenko*, Zhucheng Tu, Shayne Longpre, Stephen Pulman, Srinivas 
Chappidi: Open-Domain Question Answering Goes Conversational via Question Rewriting. NAACL 2021.
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Web Page 
Retrieval

Answer 
Generation

• conversation history 

• current question 

• web collection 

• relevant page 

• answer text

Pi

C

Ai

Qi

C

Pi
Hi

Ai

Conversational QA at Scale

Hi + Qi
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Challenges

!contextual embeddings (+semantics -scalability) 

! long documents  

! large collection 

!bag-of-words (+scalability -semantics) 

! long queries: context understanding  

!evaluation: alternative answers
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Conversational QA Approaches

1. Question rewriting



!14

Q1: Where is Xi’an?
A1: Shaanxi, China

Q2: What is its GDP?
A2: 932.12 billion yuan

Q3: What is the share in the 
province GDP?
A3: 41.8%

Q2’: What is Xi’an’s GDP?

Q3’: What is the share of 
Xi’an in the Shaanxi 
province GDP?

1. Question Rewriting



!15

Question 
Answering

AiQuestion
Rewriting

Q′�i
Hi

Qi

1. Question Rewriting

• conversation history 

• current question 

• rewritten question 

• answer textQi

Hi

Ai

Q′�i
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!seq2seq task (translation/summarization) 

Input: Where is X'ian [SEP] Shaanxi, China [SEP] 
What is its GDP [CLS] 

Output: What is Xian’s GDP

1. Question Rewriting

Svitlana Vakulenko, Zhucheng Tu, Shayne Longpre: Question Rewriting for Conversational Question 
Answering. WSDM. 2021. 
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!Training: teacher forcing 

!Cross-entropy loss (softmax)

1. Question Rewriting

−∑
ti∈A

∑
cj∈V

yijlog(pij) = − ∑
ti∈A

log(pcj=ti)
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! Inference: greedy decoding

1. Question Rewriting

until ti = [STOP] do ti = argmax M( < t1 . . ti−1 > )
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!Conversational Passage Retrieval 

!QR: fine-tuned GPT2 

!QA: Anserini BM25 + BERT reranker 

!# dialogues: train 30 test 50

TREC CAsT 2019

https://www.treccast.ai
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TREC CAsT 2019



!21

Results QuAC & CAsT’19 

Svitlana Vakulenko, Zhucheng Tu, Shayne Longpre: Question Rewriting for Conversational Question 
Answering. WSDM. 2021. 

!CANARD (Elgohary et al. EMNLP’19) 



!22

Transformer++

Svitlana Vakulenko, Zhucheng Tu, Shayne Longpre: Question Rewriting for Conversational Question 
Answering. WSDM. 2021. 
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Passage 
Retrieval

Reading 
Comprehension

Pi

C

Ai

Question
Rewriting Q′�i

Hi

Qi

• passage collection 

• top-k relevant passages

C

Pi

QReCC Baseline



!24

QReCC Results

Raviteja Anantha*, Svitlana Vakulenko*, Zhucheng Tu, Shayne Longpre, Stephen Pulman, Srinivas 
Chappidi: Open-Domain Question Answering Goes Conversational via Question Rewriting. NAACL 2021.
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Conversational QA Approaches

1. Question rewriting 

2. Query expansion
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2. Query Expansion

Q: Where is Xi’an?
A: Shaanxi, China

Q: What is its GDP?
A: 932.12 billion yuan

Q: What is the share in the 
province GDP?
A: 41.8%

What is its GDP? Xi’an

What is the share in the 
province GDP? Xi’an Shaanxi
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Nikos Voskarides, Dan Li, Pengjie Ren, Evangelos Kanoulas, Maarten de Rijke: Query Resolution for 
Conversational Search with Limited Supervision. SIGIR. 2020.

2. Query Expansion

!sequence labeling task (named entity recognition) 
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2. Query Expansion

− ∑
ti∈H

[yilog(pi) + (1 − yi)log(1 − pi)]

!Binary cross-entropy loss
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TREC CAsT 2020

Svitlana Vakulenko, Nikos Voskarides, Zhucheng Tu, Shayne Longpre. Leveraging Query Resolution and 
Reading Comprehension for Conversational Passage Retrieval. TREC. 2020. 

Svitlana Vakulenko, Nikos Voskarides, Zhucheng Tu, Shayne Longpre: A Comparison of Question Rewriting 
Methods for Conversational Passage Retrieval. ECIR. 2021. 



!31

TREC CAsT 2020
Q1

Q2

Q3
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TREC CAsT 2020

Svitlana Vakulenko, Nikos Voskarides, Zhucheng Tu, Shayne Longpre. Leveraging Query Resolution and 
Reading Comprehension for Conversational Passage Retrieval. TREC. 2020.
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Conversational QA Approaches

1. Question rewriting 

2. Query expansion 

3. Dense retrieval
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3. Dense Retrieval

!end-to-end ranking task 

Input: Where is X'ian [SEP] Shaanxi, China [SEP] 
What is its GDP [CLS] 

Output: … Last year, Xi'an's annual gross domestic 
product (GDP) hit 932.12 billion yuan ..
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3. Dense Retrieval

!Dual/Siamese encoder (k-NN search) 

!Knowledge distillation ~ Question Reformulation

argmaxk M( < Qi, Hi > ) ⋅ M(Pj)

max M(Qi, Hi) ⋅ M(Q′�i)
Shi Yu, Zhenghao Liu, Chenyan Xiong, Tao Feng, Zhiyuan Liu: Few-Shot Conversational Dense Retrieval. 
SIGIR. 2021.
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3. Dense Retrieval

Shi Yu, Zhenghao Liu, Chenyan Xiong, Tao Feng, Zhiyuan Liu: Few-Shot Conversational Dense Retrieval. 
SIGIR. 2021.
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3. Dense Retrieval
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1. Question rewriting 

* distributed storage: external QA services / APIs 

2. Query expansion 

 * large contexts: sampling/compression 

3. Dense retrieval 

 * implicit query reformulation

Conversational QA Approaches
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Question Formulation

!more general framework 

!context understanding/adaptation 

!modular architecture 

! reusable 

!cheap

QR model QA model
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Beyond QA

!Understanding interaction by modeling dialogue 

1.Svitlana Vakulenko, Evangelos Kanoulas, Maarten de Rijke. A Large Scale Analysis of 
Mixed Initiative in Information-Seeking Dialogues for Conversational Search. TOIS. 2021. 

2.Svitlana Vakulenko, Evangelos Kanoulas, Maarten de Rijke. An Analysis of Mixed Initiative 
and Collaboration in Information-Seeking Dialogues. SIGIR. 2020. 

3.Svitlana Vakulenko, Kate Revoredo, Claudio Di Ciccio and Maarten de Rijke. QRFA: A 
Data-Driven Model of Information Seeking Dialogues. ECIR. Best paper award (User 
track). 2019. 

4.Svitlana Vakulenko, Maarten de Rijke, Michael Cochez, Vadim Savenkov and Axel 
Polleres. Measuring Semantic Coherence of a Conversation. ISWC. Spotlight paper. 
2018. 

5.Svitlana Vakulenko, Ilya Markov, Maarten de Rijke. Conversational Exploratory Search via 
Interactive Storytelling. SCAI (ICTIR). 2017.
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