Conversational Information Seeking: Theory and Application

Jeffrey Dalton Sophie Fischer Paul Owoicho
University of Glasgow University of Glasgow University of Glasgow
United Kingdom United Kingdom United Kingdom

jeff.dalton@glasgow.ac.uk

sophie.fischer@glasgow.ac.uk

p-owoicho.1@glasgow.ac.uk

Filip Radlinski Federico Rosetto Johanne R. Trippas
Google University of Glasgow RMIT University
United Kingdom United Kingdom Australia
filiprad@google.com federico.rosetto@glasgow.ac.uk johanne.trippas@rmit.edu.au
Hamed Zamani
University of Massachusetts Amherst
United States
zamani@cs.umass.edu
ABSTRACT International ACM SIGIR Conference on Research and Development in Infor-

Conversational information seeking (CIS) involves interaction se-
quences between one or more users and an information system.
Interactions in CIS are primarily based on natural language dia-
logue, while they may include other types of interactions, such as
click, touch, and body gestures. CIS recently attracted significant
attention and advancements continue to be made. This tutorial fol-
lows the content of the recent Conversational Information Seeking
book [33] authored by several of the tutorial presenters. The tutorial
aims to be an introduction to CIS for newcomers to CIS in addition
to the recent advanced topics and state-of-the-art approaches for
students and researchers with moderate knowledge of the topic. A
significant part of the tutorial is dedicated to hands-on experiences
based on toolkits developed by the presenters for conversational
passage retrieval and multi-modal task-oriented dialogues. The out-
comes of this tutorial include theoretical and practical knowledge,
including a forum to meet researchers interested in CIS.

CCS CONCEPTS

« Information systems — Information retrieval; « Comput-
ing methodologies — Discourse, dialogue and pragmatics; «
Human-centered computing — Natural language interfaces.
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1 MOTIVATION

While CIS has roots in early information retrieval (IR) research,
recent advances in automatic voice recognition and conversational
agents created increasing interest in this area in IR as well as nat-
ural language processing and related fields. CIS was recognized
as an emerging research area in the Third Strategic Workshop on
Information Retrieval in Lorne (SWIRL 2018) [9].! Since then, it
has grown into a mainstream research sub-field in major IR confer-
ences and continues to evolve rapidly. The areas in CIS now include
but are not limited to conversational search conceptualization (e.g.,
[5, 12, 19]), effective conversational query re-writing (e.g., [28]),
generating and selecting clarifying questions (e.g., [30, 32]), con-
versational preference elicitation (e.g., [18, 35]), and understanding
user interactions with spoken conversational systems (e.g., [25, 26]).
The growing body of work in this area has been supplemented by
an increasing number of recent seminars (e.g., [3]), workshops
(e.g., [4, 6, 8, 23]), tutorials (e.g., [1, 13, 15, 16]), shared-tasks (e.g.,
[10, 20]), and datasets (e.g., [2, 7, 18, 21, 24, 27, 31]).

The purpose of this tutorial is to (1) introduce the topic for new-
comers in the field, (2) present a big picture of the recent advances
and their connections, (3) highlight the current open problems and
directions for future explorations, and (4) suggest practical hands-
on applications for CIS. The hands-on part provides experience
using publicly available tools and resources. This includes Macaw
from CIIR/Microsoft and tools from the GRILL Lab such as the
interactive TREC CAsT toolkit (iCAsT), the OpenGRILL research
platform used in the Amazon Alexa Taskbot challenge, and the
Task Multimodal Agent Dialogue (Task MAD) [22] Wizard-of-Oz
toolkit for data collection. Describing, but more importantly, using
these systems provides theoretical and practical experience with
new and emerging models and systems.

Uhttps://sites.google.com/view/swirl3/
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2 OBJECTIVES

The tutorial aims to provide a broad overview of CIS, its basic
concepts, and how these concepts interact. Our goal is to provide
hands-on starting points for participants to experiment with CIS.
The combined knowledge of the presenters and their enthusiasm
for CIS will be a perfect starting point for newcomers, including
updated techniques for intermediaries. Lastly, this tutorial acts as a
forum for researchers interested in CIS.

3 RELEVANCE TO SIGIR

CIS is a core research program within IR. Papers related to con-
versational search, question answering, and recommender systems
have been published in recent SIGIR conferences. In addition, the
Conversational Assistance Track (CAsT) has been organized by
TREC since 2019. All of these demonstrate that there is significant
interest in this topic from the SIGIR community.

4 RELATED TUTORIALS

A number of tutorials on the topic have been presented in recent
years. They include:

e Recent Advances in Conversational Information Retrieval at
SIGIR 2020 by Gao et al. [16]

o Interactive Information Retrieval: Models, Algorithms, and
Evaluation at SIGIR 2021 by Zhai [34]

e Conversational Recommendation Systems at WSDM 2021
by Fu et al. [14]

e Conversational Recommendation: Formulation, Methods,
and Evaluation at RecSys 2021 by Lei et al. [17]

o Conversational Information Seeking: Theory and Evaluation
at CHIIR 2022 by Aliannejadi and Trippas [1]

Unlike the previous tutorials, the tutorial consists of a hands-on
component that results in higher engagement and interactivity. In
addition, the topics presented in the tutorial are well aligned with
the CIS manuscript [33] which gives the audience extra reading
material if they are interested in any part of the tutorial. Moreover,
the progress in CIS has been rapidly evolving in the last few years,
and the tutorial covers new developments in the field. Therefore,
we believe that the tutorial has value even for those who attended
the previous tutorials.

5 FORMAT AND DETAILED OUTLINE

Even though multiple tutorials appeared in previous IR-related
venues, the tutorial is the first to include significant hands-on con-
tent with open-source tools on the topic. The tutorial targets the
newcomers to the field in addition to researchers and students who
have intermediate familiarity with CIS. Table 1 provides a tentative
schedule showing the eight major parts.

Part 1: Introduction, Applications, and Historical Context. We
start with introductory material to introduce the sub-field of CIS to
the students and researchers who are new to the field. Therefore, we
spend the first 45 minutes of the tutorial defining CIS, introducing
its applications, and connecting with early seminal work related to
CIS (e.g., I’R or THOMAS). This part of the tutorial is aligned with
the first two chapters of the CIS manuscript [33] in addition to its
Appendix A.

Part 2-3: Conversational Interfaces and Result Presentation,
and Evaluating CIS Systems.

We continue by looking at CIS from the user perspective. We
introduce different interfaces used in conversational systems (e.g.,
speech-only and multi-modal interfaces) and their unique proper-
ties. We also discuss result presentation using each of these inter-
faces and how users consume information. We further introduce
approaches for evaluating CIS systems and explore how they are
connected to user satisfaction. This part of the tutorial (a total of
75 minutes) is aligned with Chapters 3 and 7 in the CIS manuscript
[33].

Part 4-6: Understanding Conversational Interactions, Con-
versational Response Ranking and Generation, and Mixed-
Initiative Interactions. We move towards methods for developing
CIS systems and the core models in language understanding, rank-
ing algorithms, ranking, and elements of initiative. We start with
conversation understanding by introducing concepts related to
topic shifting, coreference and ellipsis resolution. We then discuss
various methods for ranking responses in conversational search,
conversational question answering, and conversational recommen-
dation systems. We also briefly discuss response generation, focus-
ing on conversational question answering tasks. We then introduce
types of mixed-initiative interactions, such as clarification and pref-
erence elicitation. We spend approximately 90 minutes on this part
which is aligned with Chapters 4-6 from the CIS manuscript [33].

Part 7: Hands-on with CIS Platforms. The next part of the
tutorial is hands-on. We provide platforms for real-time experimen-
tation during the tutorial, so the audience can become familiar with
the development of CIS systems. In more detail, our hands-on part
would be based on the following tools:

OpenGRILL this provides hands-on experience using a version
of the GRILLBot system developed for the Alexa Taskbot Chal-
lenge.? OpenGRILL supports hybrid CIS and task conversations
incorporating conversational preference elicitation, conversational
task search, and conversational question answering. It demonstrates
how a CIS research prototype can be integrated with multiple live
assistant frameworks, including Google’s DialogFlow to support
real-world interactive experiments. Participants would gain hands-
on experience with the latest cloud tools including, Docker, Kuber-
netes, gRPC, and a distributed architecture designed for diverse
and scalable CIS use cases and real-world experimentation.

Interactive CAsT (iCAsT) Tools provides an interactive and
hands-on experience with newly developed interactive CAsT tools.
This uses Colab and Jupyter Notebook to interact with cloud end-
points to support research on conversational search developed for
TREC CAsT 2021 [11]. This lets participants build and use a proto-
type CAsT system in 30 minutes.

Task Multimodal Agent Dialogue (TaskMAD) [22] is an
open-source platform for performing rich multimodal Wizard-of-
Oz CIS experiments. It has been used in the Alexa Prize Challenge
and at multiple universities for research and teaching. It supports
both conversational search as well as hybrid task-oriented use cases.
This would be a short introduction of approximately 15 minutes.

Zhttps://www.amazon.science/alexa-prize/taskbot-challenge
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Table 1: Tentative schedule of the tutorial.

# Time Topic Presenter Associated Material and Chapters
1 45min  Introduction, Applications, and Historical Context ~Zamani CIS manuscript, Ch. 1-2 & Appendix A
2 30 min  Conversational Interfaces and Result Presentation  Trippas CIS manuscript, Ch. 3
3 45min  Evaluating CIS Systems Radlinski CIS manuscript, Ch. 7
4 30 min  Understanding Conversational Interactions Dalton CIS manuscript, Ch. 4
5 30 min  Conversational Response Ranking and Generation Dalton CIS manuscript, Ch. 5
6 30 min Mixed-Initiative Interactions Zamani CIS manuscript, Ch. 6
7 135 min Hands-on with iCAsT and OpenGRILL Fischer, Owoicho & Rossetto  OpenGRILL, TaskMAD, and iCAsT
8 15min  Conclusion and Future Direction Trippas CIS manuscript, Ch. 8
All 6 hours
Macaw [29] is an open-source platform for supporting conver- [6] Mikhail Burtsev, Aleksandr Chuklin, Julia Kiseleva, and Alexey Borisov. 2017.

sational IR research. This Python-based platform extends multiple
existing open-source search engines and question answering mod-
els. It provides user-friendly uni- and multi-modal interfaces. It is
discussed in conjunction with the other tools.

Part 8: Conclusion and Future Direction. We conclude the tuto-
rial by introducing open research problems and future directions
in the area.

6 SUPPLEMENTAL MATERIAL

The tutorial website provides supplementary support materials
including slides. This also includes specialized (simplified) software
tools where appropriate.
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