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Continuing the Interaction Discussion

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

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

e Also an important part of the work of Norbert Fuhr (2012) and Sue
Dumais (2009)

. SIGIR 2019



Two IR Research Communities?

SYSTEM-ORIENTED USER-ORIENTED

* Researchers focused on * Researchers focused on the
“algorithms”, IR models and users and interfaces of IR
system implementation systems

* Ranking models, text * How they use it, why they
representation, efficiency use it

 Computer Science  Information Science
viewpoint viewpoint
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Retrieval models!







Common Ground

e Users have always been a central focus of IR
e Distinguished IR from database research and even Al

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

e Different views on the relative importance of the system
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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
e Both the user and the system should play a role

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

e 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 e.g., query reformulation, browsing SERPs

e But, web search engines perform many functions to make
browsing more effective
e Query completion
» Aggregated ranking
* Query suggestion

e 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

e 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. 11X '12.

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

e System still a passive partner in the interaction
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Example:
Conversational search
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Conversational Search

e Always one of the ultimate goals of IR
e 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

. SIGIR 2019



What am | going to talk about?

* The importance of interaction for information retrieval:
past, present and future
* Historical overview
* [nteraction 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

s Boolean search systems
Indexing tools and thesauri

Cranfield evaluation studies

Search strategies
Studies of information dialogues

Browsing

Natural language queries and ranking Expert intermediaries

Relevance feedback Hypertext and links
Web search

!teratwe elevalice feedback Clustering and visualization
Result presentation  Query suggestion |nformation interaction in context
Term weighting and highlighting ~ Question answering
Summaries and snippets  Query transformation Query log analysis
v Exploratory search Forumsand CQA  Search aggregation

Recommendation systems\/ Evaluation of interactive systems
. PRI Conversational search oice-based search Mobile search




Early Days

‘ Boolean search engines

‘ Indexing tools and thesauri

o ‘ Cranfield evaluation studies

0 Search strategies

o Studies of information dialogues

elkin. Usmgtdlscourse anal§5|s for the
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Understanding Intermediary Interactions

I

I

I

I

1

I

I

U

u

U

U

Uspent four years with the governm
U{inaud) outdoor recreation so [ /2|
Uhandle on what kinds of recreatig
I yes/25

U(.) but what I'm looking at now i

Uconflict and cost benefit (,) aspec

yes mm/ 28

Uthey 27 1 (,) [ will have to look 4

Uaspects of um (.) recreation,/2% b

I but you () you've (,) got an idea

I things go on {laughter) in the fory

yeh,/33

UNo {,) what I'm interested in (,)/18a er I'm doing this

U(,) in Nova Scotia {.) when I finish/18b and er (.} |

mr

yeah,/|

ah um/19

I yeah?/34 um: (.) now (.) are you goint to {.} look

I at this on a world (,) world wide level [35)

Utterance Subgoal Utterance
number Acronym analysis
18a RES User begins to talk abaut his
18b UGOAL User has the goal of returning
Lo his own country
' after completing his thesis
19 ph Phatic communication
20 BACK User describes his employmer
background
21 ph Phatic communication
22 &24a KNOW User refers to his state of
knowledge on part of the sq
23,125, 26 . ph Phatic communication
24b, 27, RES User continues to describe hi
29&31 research topic
28&30 ph Phatic communication
32,34 MATCH: Intermediary attempls to mat
KNOW model of the user’s state of|
33 MATCH: User confirms that the two my
KMNOW: of the user's state of knowly
CONFIRM appear 10 match
35 FRAME WORD-FOCUS SHIFT
yeh
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Brooks, Daniels and Belkin, 1986

MName of funclion

Description

1. Problemn State
(PS)

2. Problem Mode
(PM)

3, User Madel
(UM}

4. Problem Description
(PD)

5. Dialogue Mode
(DM)

6. Retrieval Strategy
(RS)

7. Response Generator
(RG}

. Explanation
(EX)

9. Inpul Analyst
(1A)

10, Qutput Generator
(0G)

Determine position of user in problem
treatment process, e.g. formulating
problem, problem well-specified, etc.

Determine appropriate mechanism
capability, ¢.g. document retrieval

Generate description of user type,
goals, beliefs, knowledge, etc., e.g.,
graduate student, thesis ete.

Generate description of problem type,
lopic, structure, environment, etc.

Determine appropriate dialogue type
and level for situation, e.g. menu,
natural language.

Choose and apply approprate
strategies to knowledge resource.

Determine propositional structure
of response to the user, appropriate
to the situation.

Describe mechanism operation,
restrictions etc, to user as
appropriate,

Convert input from user into
structures usable by functional
experts. ’

Convert propositional response to the
form appropriate to user, situation,
dialogue mode.




Ranking and Result Presentation

Simplifying user interaction and providing information

. 7/22/2019

‘ Natural language queries and ranking

‘ Relevance feedback

‘ Term weighting and highlighting

‘ Summaries and snippets

‘ Clustering and visualization
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Ranking and Inferaction

Query Alteration Procesa Explanation
Pre-Search
1. Repeated Concepts User chooses query terms to be repeated for emphasis
2. Thesaurus Display User chooses terms obtained from thesaurus display to
) update query (with or without time restrictions) Lesk and Salton, 1969. Interactive search and
3. Word Frequeney User looks at display of word frequency information : : . .
before updating query retrieval methods using automatic information
4. Source Document User looks at display of d t before updati .
u - r looks at display of source document before updating dlsplays
Post-Search
5. Title Display User looks at titles of first five retrieved documents
before updating
6. Abstract Display User looks st abstracts of frst five retrieved documents
7. Relevance Feedback Query is updated automatically using relevance judg-
ments supplied by user following an initial search
B S - S — - Demands Demands Precision Improvement
Comlnned Methods on on Over Word Btem Match
8. Abstract plus Thesaurus User looks at pre- and post-search information Computer User Low Recall High Recall
A, Fully Aulomatic
word stem matech normal none — —
automatic thesaurus normal none 4497 +65%
B. Pre-Search Interaction
thesaurus display normal 4 medium-high +6% +4%
souree document display normal + medium +-557, +5%
C. Fost-Search Interaction
title display high medium +13% +29%,
abstract display high very high +179%, 474
SIGIR 2019 relevanee feedback high low + 109, +79%




Relevance Feedback Interactions

e Positive document examples

* Negative document examples

* Positive passage examples

e Positive and negative terms in documents
e 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

Under the plan, Borden intends to sell or close 65 of its 265 plants world-wide within three years
| Of those plants, 45 produce food or consumer goods and 20 are dairy facillies.

000 employees.

. “leats and is now seeking |
Jitions that have added $

a and Elmer's glue.

I .Jen's nondairy businesse

-Jen was moving decisively
‘Haguite, an analyst at Me:
g them."'

{orden's earmnings would h

brralaratad ma; dliy

etFel 15
WSJB30918 Giant Gioup Inc. @ Builds Eclectic Mix (@ ‘With Aspen Deal @ - ¢|
WSJB30321-( Letters to the Editor: @ The Raw Truth @ On Sugar Subsidies
'WSJ890923( Borden Plans to Shrink Dairy Business, @ Streamline Food, Consum;
‘W5J850928-( Corparate Focus: @ Miles Will Lead Kraft General Foeds @ — @ M
WSJ8909284 Technology &amp; Health: @ Generic Medicines @ Used for Epilep
W5J8310134 Letters to the Editor: @ Raw Language
‘WSJB30815-[ Raw Steel Output Declines

: . -
n Airways Inc. is at fiust gl

. ht magnate Burt Sugarmar
‘Jays had a propensity for ¢
'|hodgepodge.

“Ing.
iding a major recycled ner

Hearst, 1995. TileBars: Visualization of term distribution
information in full text information access.

| TieBars

Min Owverlap 3

Search Hﬂilﬂpla'_.,r Reaet Eurt 0 . ! 4 : 8 10

Min Hits Min Distrbution %)

EO IR Ml Patient medicioe nedical |I| > . :. a0
Teern Sed 5; [ELLResEva Il iy ey '!J 2 4 E

Irerrrperls VWeiatfriee Corslrairns

"Paragon ports its 2—-0 imaging sofware tn CEC's AW E. (Faragon Imaging In

"0 health system costs break £1.1 billion barrier. (Camposite Health Care

WSJ830822-( Raw-Steel Production Falls raw material for this busi

i “fat from Media Genetal Inc
|held a big stake in an ent

But Giant's cote business in cement making in fact had been involved in resc
Mr. Sugarman has made noises abo! [ ion si

D[ﬂuﬁ

- | THospitaI bridges islands of data. (includes related arlcles on growth of 8 me

"Computer graphics in medicine: from pictures to anakysis.&0 (Industry Profi

"LabIEVY 2.0 =tll just over the harizon, [National Instruments LabVIEW 2.0

i 25

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

A automation means fester admissions, (LS Department of Weterans Affai
"Better ADP could cut V& delays 405, oficials say, [automatic deta process
"army [ests prototype battdefield imormation systern, &0

"The electric cadaver. [computerzed anatomy lessons and digital dissection
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Summaries and Snippets

o heame et typed 2 the Bolloswing query
Alternatives to Postseript'

A briel explanation ahout the query:

To ke talévint, a dorushenl enlal @il @ naed fog, of the esalemes oF, ah aller e 10 Foetecetpl, a page deecrpilion sglage

The Tollowing articles have heen retrieved in relation to that query:
Droemenents 1-10 {of S0) moatching the: qoeary.
1]
Fublishing: Papers Take Aberwative Fath to Success - By dndrew Pamner Stuf Reperter of The Wall Sireet Jowsal

e publighser of Uas Chicege Feedie, ) alamalivg aaekly aeeapaper, Rokbeel A, Rothrafuesd 10 eend daly pogees. He'e aftcd Ui atodgsy waya mighl ba
mfectinus The 68 papers that belonp o the Ascorialion of Altenalive Hewess elie s oo reap §100 malioo-plias in combinsd rerece, and their 3.5 milkon
totad cirmdlaticndnelades an sritkly shire of the coveted 18- 40 1 pear-old mesket, the wery groop thet daiby nemspapens ar having the moot ekl
sflrecteng, The b eenalive weskbea group admibed seven mew pepess fea yes end had applestions froen sewen moee Catocedsts Lynde ). Beng, whoss

wiak ke are 1 B oy, Morhat 1omee and otfer sagasinee, ahd et Groedng, of "The Smpaoce,” et e %l dlbecnalies papatd and atill do weakls
strips Far them,

Cliek here to ged the whols edicle

121
Selwol Davs: Break the Teaching Menegaly - Ev C, Emily Feistrizer

Thizw are = el et of aduls wilks o ot o beckalode degrae o want 10 teach. Mang bese advinead dageed el faa o (ueceedlul e e dn
other carears. Thal means one hes 4o 2o bo collags and compleds o seties of educstion coases sppeoved by the stals departmacd of scucation. &Hsmaties
toneler raifiostion progrars ey not wanting for detrartors, Saes Lot weels after wo antick abown aur shvchy of dieenaties traches penifization wpenedin
ke Hewr ik Teres, weetire gotlen seoms of phane ealls from peaple who wanl to s atiere the dbernabve cesbficalaon progrems we - they molided o
el whio weida B eech baolo g, & Hbertrilaodial Budme st Witk L heabars deates £ pheaice who wenls 10 ek bt s choal R s il nath,
s 8 cocpooais ececubive who wants to tssch elsmantacy echool

Cliek here to ged the whols edicle

Google patent, 2005.

ngné?gl;zg [ iheory of relativity space travel Search

"of" is a very common word and was nol included in your search. [deiails

Scholar Resulls 1 - 10.of about 9,480 for theory of relativity space fravel,

Chronology protection conjecture

SW Hawking - Physical Review D, 1992 - link.aps.org

... Of course, in the theory of relativity, time travel and faster- than-light space

travel are closely connected. If vou can do one, you can do the other. ...

Cited by 280 - Web Search - adsabs.harvard.edu - adsabs harvard.edu - nchi.nlm.nih.gov

sook] The large scale structure of space-time

SWW Hawking, GFR Ellis - 1976 - print.google.com

... Page 13. In this book we shall study the large scale siructure of space-lime
on the hasis of Einsiein's General Theory of Relativity. ...

Cited by 2771 - Web Search - ali 2 versions » - Library Search

... (Clock paradox problem resolution in relativity theory, considering space travel
effects on time . .,

M SACHS - PHYSICS TODAY, 1971 - csa.com

A resolution of the clock paradex(Clock paradox problem reselulion in relativity } 302
theory, considering space travel effects on lime measurement and aging process ...

¢ Ciled by 5 - Web Search—305

Tombros and Sanderson. 1998. Advantages of query biased

summaries in information retrieval.
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Clustering in Research

Mew York Times Mews Service, Augast 1990
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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

SIGIR 2019 clustering search results.




Clustering in Commercial Systems

Clusty, 2004.

. SIGIR 2019



Browsing and Guided Assistance _

0 lterative search and dialogues

0 Expert intermediaries

0 ‘ Hypertext and links

9 Information interaction in context

9 Exploratory search

Active, dynamic system support for interaction

ldentifying need to support more complex activities

. 7/22/2019 27



THOMAS

Oddy, 1977. Information Retrieval

through Man-Machine Dialog

. SIGIR 2019



SR

e 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

. SIGIR 2019



SR Interface
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CODER

Dispatcher
" Reports
Calls
Bleckboard
Calls
”

Calls

Expert
External Knowledge Base |

Calls

Resource Manager |

Calls

Domein Tesk Scheduler

Question Handler

Logic Task Scheduler ’

writes

Task Queue

Reads

N

Yrites

¥rites

Reads & Yrites

Blackboard
History
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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 Jarvelin, 2005. The Turn: Integration of

Information Seeking and Retrieval in Context.
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Exploratory Search

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

Marchionini, 2006. Exploratory

search: From finding to understanding

. SIGIR 2019



Web Search and SERPs

“Ten blue links”

0 Query log analysis

0 ‘ Query suggestion

‘ Query transformation

‘ Search aggregation

Providing diverse sources of information to the user

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

. 7/22/2019 34



Example:
Web search
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Evaluation

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

. 7/22/2019

‘ Expected Search Length and RF measures

‘ TREC interactive track

‘ TREC session track

‘ NDCG and variations

’ User behavior models and simulations

‘ User studies and crowdsourcing

36



Questions and Answers

0 Question answering

‘ Recommendation systems

é Forums and CQA

9 Answer retrieval
o ‘ Voice-based search

Jeon, Croft, and Lee. 2005. Finding similar questions in
large question and answer archives. ‘ Mobile search

AII3< @@5?@%@5 VWFSN %lhgﬁ’swerjﬁetrleval
qu d:srtacmmea'mf

brﬁew@oavehméefonal Search
Surdeanu, Ciaramita, Zaragoza, 2008. Learmng to rank 0 Conversational systems

answers on large online QA collections.
. 7/22/2019
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QA and Interaction

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

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

e 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

. SIGIR 2019



Bandwidih and Interaction

* Mobile devices and voice-based systems limit the bandwidth for
Interaction

* mostly on output
* SERPs no longer possible

e 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

. SIGIR 2019



Conversational Answer Refrieval
(from SWIRL 2012)

* Open-domain, natural language text questions

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

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

e 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

. SIGIR 2019




Research Challenges for CAR

e Tasks

* Breaking down the research required into manageable pieces

e Test Collections

* Creating test collections that capture aspects of conversational retrieval for
training and testing

e Evaluation

* Creating (or agreeing on) measures that can be used for evaluating multi-turn,
conversational interactions directed at addressing information needs

. SIGIR 2019



Tasks -

e Retrieving similar questions Increasing system modeling ofh/story and context
523552 of the search dialog
* Retrieving good answers (cf. Belkin and IFR)

Predicting next questions

* Response retrieval

* Hybrid generation/retrieval of responses
* Choosing clarifying questions

e Conversational recommendation

e Conversational question answering

* Modeling intent in search conversations

Intent-based response retrieval

Intent-based generation/retrieval

. SIGIR 2019



Answer Retfrievdadl

* Paper: Yang, Ai, Guo, and Croft. 2016. aNMM: Ranking Short Answer Texts with Attention-Based Neural
Matching Model.

» Test Collection: TREC QA, Yahoo CQA
e Evaluation: MAP, MRR
 Model:

. SIGIR 2019



Response Retrieval

e 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:

. SIGIR 2019



Response Retrieval

. SIGIR 2019



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:

. SIGIR 2019



Hybrid Response Generation/Retrieval

. SIGIR 2019



Choosing Claritying 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:

. SIGIR 2019



Conversational Recommendation

e 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:

. SIGIR 2019



Conversational Recommendation

. SIGIR 2019



Conversational Question Answering

e Paper: Qu, Yang, Qiu, Croft, Zhang, and lyer, 2019. BERT with History Answer Embedding for Conversational
Question Answering.

» Test Collection: QUAC dataset
e Evaluation: F1, HEQ-Q, HEQ-D

* Model:
f’f N Conv History
Current Question g, - ConvQA Model| - Tore— Em

History L Selection Prediction [ Denzs Layer
Passage p [Modeling|| 0 IJT:IiI ) =

\ "/ " Update TokenRep [To| [T |[T2]|[T3]|[Ta|[Ts5]|[Te|[T7|[ T8 ][ T8 | [T10]

Encoder [ BEAT |

HAE [EnJ[En|[En][En][En]|[Ed|[EH][En][EN][En][En]

+ + + + + + + + + + +
PosEmbed [Ep || By |[Ep |[E3|[Es||Es|[Es|[Ez|[Es]||Ea|[Ein]

+ + + + + + + + + + +
Seg Embed Ea | | EA EA | | EA | | EB EB EeR | Eg | | EB Eg Eg

+ + + + + + + + + + +
Token Embed Ejcis) Eot1 |[Eorel EaTa Efzer] Ept1! [EpT2| EPT3| IEPT4 |EPTS Shiay

Input [[cLs] (QTy | |QTz| |DT3| [SEF]| (PTq | | PTz2| |F'T3| |F=T4| | PT,:,| [5Eﬁ
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Conversational Question Answering

. SIGIR 2019



-
Modeling Intent In Search Interactions

e 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:

. SIGIR 2019



Code
oQ
RQ
cQ
FD
FQ
IR
PA

GG

JK

User Intfent Taxonomy

Label

Original Question
Repeat Question
Clarifying Question
Further Details
Follow Up Question
Information Request
Potential Answer
Positive Feedback
Negative Feedback
Greetings/Gratitude
Junk

Others

SIGIR 2019

Description

The first question by a user that initiates the QA dialog.

Posters other than the user repeat a previous question.

Users or agents ask for clarification to get more details.

Users or agents provide more details.

Users ask follow up questions about relevant issues.
Agents ask for information of users.

A potential answer or solution provided by agents.
Users provide positive feedback for working solutions.

Users provide negative feedback for useless solutions.

Users or agents greet each others or express gratitude.

There is no useful information in the post.

Posts that cannot be categorized using other classes.

Example

If a computer is purchased with win 10 can it be downgraded to win 77
| am experiencing the same problem ...

Your advice is not detailed enough. I'm not sure what you mean by ...
Hi. Sorry for taking so long to reply. The information you need is ...

Thanks. | really have one simple question --if | ...

What is the make and model of the computer? Have you tried installing ...

Hi. To change your PIN in Windows 10, you may follow the steps below: ...

Hi. That was exactly the right fix. All set now. Tx!

Thank you for your help, but the steps below did not resolve the problem ...

Thank you all for your responses to my question ...
Emojis. Sigh .... Thread closed by moderator ...

N/A

%
13



Infent-Aware Response Reftrieval

* Paper:...

 Test Collection: UDC, MSDialog
* Evaluation: MAP, R @k

* Model:

. SIGIR 2019



Infent-Aware Response Reftrieval

. SIGIR 2019



What Next?

* Intent-aware hybrid generation and retrieval of responses
* Incorporating NLP comprehension and inference models
 Studying explicit vs. implicit dialog models for search

e 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

e 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

e 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
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Answer Interaction
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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 MARCQO: 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
guestions

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

M SDialog: 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
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