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Continuing the Interaction Discussion

• Nick Belkin, Gerald Salton Award 2015, “People, Interacting with 
Information”

• Kalervo Jarvelin, Gerald Salton Award 2018, “Information Interaction in 
Context”

• Also an important part of the work of Norbert Fuhr (2012) and Sue 
Dumais (2009)
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Two IR Research Communities?

• Researchers focused on 
“algorithms”, IR models and 
system implementation

• Ranking models, text 
representation, efficiency

• Computer Science 
viewpoint

• Researchers focused on the 
users and interfaces of IR 
systems

• How they use it, why they 
use it 

• Information Science 
viewpoint

USER-ORIENTEDSYSTEM-ORIENTED



Retrieval models!



Users!
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Common Ground

• Users have always been a central focus of IR

• Distinguished IR from database research and even AI

• Core concepts of IR are based on people
• Information needs, relevance, feedback, browsing, evaluation

• Different views on the relative importance of the system
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The IR Community Collaborating

Belkin and Croft, 

1992
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Interaction is Key

• Effective access to information often requires interaction 
between the user and the system
• More than a “one-shot” query

• Both the user and the system should play a role

• Even more effective information access requires a system 
that actively supports effective interaction
• Modeling the interaction

• Becomes more crucial in “limited bandwidth” scenarios such as 
mobile phones or voice-based systems
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Example:

Web search
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Web Search

• Generally viewed as placing most of the burden for 
successful search on the user
• e.g., query reformulation, browsing SERPs

• But, web search engines perform many functions to make 
browsing more effective
• Query completion

• Aggregated ranking

• Query suggestion

• System has a more passive role in the interaction
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Example: Golovchinsky et al, 1999
From reading to retrieval: Freeform ink 

annotations as queries.
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Interacting with text

• User selects and annotates text in documents
• Annotations then used as the basis for new queries

• Effective retrieval requires the system to use this feedback 
effectively in query generation and ranking
• Lee and Croft, Generating queries from user-selected text. IIIX '12.

• Sorig, Collignon, Fiebrink, and Kando, Evaluation of rich and explicit 
feedback for exploratory search. CHIIR ‘19.

• System still a passive partner in the interaction
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Example:

Conversational search
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Conversational Search

• Always one of the ultimate goals of IR

• System clearly has an active role in the interaction

• Limited bandwidth of speech and screen means that the 
system’s role is crucial for success
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What am I going to talk about?

• The importance of interaction for information retrieval: 
past, present and future
• Historical overview

• Interaction in question answering

• Interaction in conversational search

• Examples from CIIR

• What needs to be done
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A Short History of Interaction in IR
Boolean search systems

Cranfield evaluation studies

Natural language queries and ranking

Relevance feedback

Expert intermediaries

Studies of information dialogues

Term weighting and highlighting

Browsing

Iterative relevance feedback
Result presentation

Search strategies
Indexing tools and thesauri

Clustering and visualization

Hypertext and links

Summaries and snippets

Query suggestion

Search aggregation

Web search

Exploratory search

Question answering
Query transformation

Forums and CQA
Query log analysis

Information interaction in context

Voice-based search Mobile search
Recommendation systems Evaluation of interactive systems

Conversational search

Time
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Early Days

Boolean search engines

Search strategies

Indexing tools and thesauri

Studies of information dialogues 2

Cranfield evaluation studies 

1

H. M. Brooks and N. J. Belkin. Using discourse analysis for the 
design of information retrieval interaction mechanisms. SIGIR 83

H. M. Brooks, P.J. Daniels and N. J. Belkin. Research on 
information interaction and intelligent information provision 
mechanisms. Journal Inf. Sci. 1986

Bates, M.J.  Information Search Tactics.  JASIS, 1979
Bates, M.J.  The Design of Browsing and Berrypicking Techniques 
for the Online Search Interface.  Online Review, 1989

1

2
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Understanding Intermediary Interactions

Brooks, Daniels and Belkin, 1986
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Ranking and Result Presentation

Natural language queries and ranking

Clustering and visualization

Relevance feedback

Summaries and snippets

Term weighting and highlighting

Simplifying user interaction and providing information
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Ranking and Interaction

Lesk and Salton, 1969. Interactive search and 
retrieval methods using automatic information 
displays
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Relevance Feedback Interactions

• Positive document examples

• Negative document examples

• Positive passage examples

• Positive and negative terms in documents

• Batch and incremental document feedback
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Example: Golovchinsky et al, 1999
From reading to retrieval: Freeform ink 

annotations as queries.
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Text Highlighting
Hearst, 1995. TileBars: Visualization of term distribution 
information in full text information access.

Shneiderman, Byrd, Croft. 1997. Clarifying search: 
A user interface framework for text searches. 
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Summaries and Snippets

Tombros and Sanderson. 1998. Advantages of query biased 
summaries in information retrieval. 

Google patent, 2005.
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Clustering in Research

Cutting, Karger, Pedersen, and Tukey. 1992. Scatter/Gather: a 
cluster-based approach to browsing large document collections.

Leuski, Croft. 1996. An evaluation of techniques for 
clustering search results.
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Clustering in Commercial Systems

Clusty, 2004.
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Browsing and Guided Assistance

1 Iterative search and dialogues

1

Exploratory search

Expert intermediaries

Information interaction in context2

Hypertext and links

2

1

Active, dynamic system support for interaction

Identifying need to support more complex activities

2
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THOMAS

Oddy, 1977. Information Retrieval 

through Man-Machine Dialog
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I3R

• Designed to structure a search session based 
on interactions with a “expert intermediary”

• Inspired by Belkin’s work and research on 
multiple search strategies and representations

Croft and Thompson, 1987

I3R: A new approach to the 

design of document retrieval 

systems
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I3R Interface
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CODER

Fox, 1987. Development of the CODER system: A testbed 
for artificial intelligence methods in information retrieval
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Information Interaction in Context

Ingwersen and Järvelin, 2005. The Turn: Integration of 
Information Seeking and Retrieval in Context.
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Exploratory Search

• Supporting complex search processes beyond “one-shot” retrieval

Marchionini, 2006. Exploratory 
search: From finding to understanding
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Web Search and SERPs

“Ten blue links”

1

Search aggregation

Query log analysis

Query transformation

Query suggestion
1

Papers by Dumais, Teevan, White on user behavior,
including “sessions”

Providing diverse sources of information to the user
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Example:

Web search
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Evaluation

TREC interactive track

Expected Search Length and RF measures

NDCG and variations

User studies and crowdsourcing

User behavior models and simulations

TREC session track

Difficult to evaluate system actions beyond ranking 
and user actions beyond clicking
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Questions and Answers

1 Question answering

2

Mobile search

3

Forums and CQA

Voice-based search

Answer retrieval

1

4

4 Conversational systems

Recommendation systems

TREC QA Track 1999-2007

Jeon, Croft, and Lee. 2005. Finding similar questions in 
large question and answer archives. 
Xue, Jeon, and Croft. 2008. Retrieval models for 
question and answer archives. 
Surdeanu, Ciaramita, Zaragoza, 2008. Learning to rank 
answers on large online QA collections.

2
3

Radlinski and Craswell, 2017. A Theoretical 
Framework for Conversational Search.

Allan et al, 2012. SWIRL: Conversational Answer Retrieval
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QA and Interaction

• Longer questions give more context for answers
• but were thought to require too much user effort

• Answers are more precise than “relevance”
• different models for evaluation and feedback
• better basis for modeling interaction?

• SERPs and diversity
• not appropriate for answers?
• snippets vs. answers

• CQA data reflects human-to-human, mostly single-turn, interaction 
with potentially complex information needs

• Forum data reflects multi-turn, multi-party, conversational interaction
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Bandwidth and Interaction

• Mobile devices and voice-based systems limit the bandwidth for 
interaction
• mostly on output

• SERPs no longer possible

• Question-answer paradigm more concise and potentially more 
accurate

• QA interaction requires more active role by system
• Selecting responses, asking clarifying questions, obtaining feedback about 

wrong answers

• Multi-turn “conversational” retrieval
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Conversational Answer Retrieval
(from SWIRL 2012)

• Open-domain, natural language text questions

• Dialogue would be initiated by the searcher and proactively by the 
system

• Dialogue is about questions and answers, including history, with the 
aim of refining the understanding of questions and improving the 
quality of answers

• Answers extracted from the corpus (or corpora) being searched, and 
may be at different levels of granularity, depending on the question

• Evaluated as an open-domain IR task, in contrast to conversational 
chat or template-based conversation
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Research Challenges for CAR

• Tasks
• Breaking down the research required into manageable pieces

• Test Collections
• Creating test collections that capture aspects of conversational retrieval for 

training and testing

• Evaluation
• Creating (or agreeing on) measures that can be used for evaluating multi-turn, 

conversational interactions directed at addressing information needs



SIGIR 2019

Tasks
• Retrieving similar questions

• Retrieving good answers

• Predicting next questions

• Response retrieval

• Hybrid generation/retrieval of responses

• Choosing clarifying questions

• Conversational recommendation

• Conversational question answering

• Modeling intent in search conversations

• Intent-based response retrieval

• Intent-based generation/retrieval

Increasing system modeling of history and context
of the search dialog
(cf. Belkin and I3R)
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Answer Retrieval
• Paper: Yang, Ai, Guo, and Croft. 2016. aNMM: Ranking Short Answer Texts with Attention-Based Neural 

Matching Model.

• Test Collection: TREC QA, Yahoo CQA

• Evaluation: MAP, MRR

• Model:
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Response Retrieval
• Paper: Yang, Qiu, Qu, Guo, Zhang, Croft, Huang, and Chen. 2018. Response Ranking with Deep Matching 

Networks and External Knowledge in Information-seeking Conversation Systems. 

• Test Collection: UDC, MSDialog, AliMe

• Evaluation: MAP, Recall@1, 2, 5

• Model:
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Response Retrieval
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Hybrid Response Generation/Retrieval
• Paper: Song, Li, Nie, Zhang, Zhao, and Yan. 2018. An Ensemble of Retrieval-Based and Generation-Based 

Human-Computer Conversation Systems.

• Test Collection: Wiebo, Tieba, Twitter/Foursquare (Ghazvininejad et al, A Knowledge-Grounded Neural 
Conversation Model. In AAAI ’18)

• Evaluation: Bleu, Rouge-L, human

• Model:
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Hybrid Response Generation/Retrieval
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Choosing Clarifying Questions
• Paper: Aliannejadi, Zamani, Crestani, and Croft, 2019. Asking Clarifying Questions in Open-Domain 

Information-Seeking Conversations.

• Test Collection: Qulac (TREC Web track, crowdsourcing)

• Evaluation: MRR, P@1, nDCG@1, 5, 20

• Model:
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Conversational Recommendation
• Paper: Zhang, Xu, Yang, Ai, and Croft, 2018. Towards Conversational Search and Recommendation: System Ask, 

User Respond

• Test Collection: Amazon product dataset

• Evaluation: MAP, MRR, nDCG

• Model:
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Conversational Recommendation
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Conversational Question Answering
• Paper: Qu, Yang, Qiu, Croft, Zhang, and Iyer, 2019.  BERT with History Answer Embedding for Conversational 

Question Answering.

• Test Collection: QuAC dataset

• Evaluation: F1, HEQ-Q, HEQ-D

• Model:
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Conversational Question Answering
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Modeling Intent in Search Interactions
• Paper: Qu, Yang, Croft, Trippas, Zhang, and Qiu. 2018. Analyzing and Characterizing User Intent in Information-

seeking Conversations. 2019. User Intent Prediction in Information-seeking Conversations.

• Test Collection: MSDialog, UDC

• Evaluation: Accuracy, precision, recall, F1

• Model:
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User Intent Taxonomy
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Intent-Aware Response Retrieval
• Paper: …

• Test Collection: UDC, MSDialog

• Evaluation: MAP, Rn@k

• Model:
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Intent-Aware Response Retrieval
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What Next?
• Intent-aware hybrid generation and retrieval of responses

• Incorporating NLP comprehension and inference models

• Studying explicit vs. implicit dialog models for search

• User studies of answer interaction and visualization…

• Developing better evaluation methodologies for interactive 
conversational retrieval

• Developing large test collections…

• Developing other modes of interaction
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Summary

• Both user- and system-oriented IR researchers have recognized the 
importance of interaction

• Search systems are increasingly modeling and participating actively in 
the search process

• Conversational answer retrieval is driving progress in this direction, 
and much remains to be done

• As we move to multi-modal (and multi-party) interactive search, 
modeling the search context (history, goals, etc.) and the dialog will be 
the basis for effective user-system collaborations



SIGIR 2019



SIGIR 2019

SIGIR 2022?



THANK YOU

SIGIR 2019
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Answer Interaction

Qu, Yang, Croft, Scholer, and Zhang. 2019. Answer 
Interaction in Non-factoid Question Answering Systems.

Back
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QA Test Collections

• TREC QA: 1.5K factoid questions with 60K paired potential answer sentences

• Yahoo L6 Webscope: 4.5M questions and associated answer passages from CQA service (Manner 
Questions subset: 150K “how” questions)

• WikiQA: 3K factoid questions with 30K answer sentences from associated Wiki page

• MS MARCO: 1M factoid questions from Bing log with 9M “companion” passages and 180K manually 
generated answers

• SQUAD: 100K manually generated questions with associated answers that are text spans in 530 
Wikipedia articles

• WebAP: 8K text span answer passages (av. 45 words) from relevant documents for 80 TREC Gov2 
questions

• Yahoo nfL6 subset: 85K non-factoid question and answer pairs

• WikiPassageQA: 4K non-factoid queries and answer passages created from 860 Wikipedia pages

• ANTIQUE: 2.5K questions from nfL6 with more complete relevance judgments
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Conversation Test Collections

• Ubuntu (UDC): 1M conversations from technical support chat logs

• QuAC: 14K crowdsourced QA dialogs based on Wikipedia articles

• MSDialog: 35K conversations from MS technical support forum, 2K labelled with utterance intent

• AliMe: 63K context-response pairs from commercial online help chatbot (Chinese)

• Qulac: 10K crowdsourced clarifying question-answer pairs related to 200 TREC topics (see talk at 
conference)

• Amazon: Simulated product purchase conversations based on product facets

• MSMARCO Conversational Search: 45M user sessions containing 340K unique queries

• TREC CASt: New TREC track building on MSMARCO, others

Back


