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ABSTRACT
While great strides have been made in the field of search and recommendation, there are still
challenges and opportunities to address information access issues that involve solving tasks and
accomplishing goals for a wide variety of users. Specifically, we lack intelligent systems that can
detect not only the request an individual is making (what), but also understand and utilize the
intention (why) and strategies (how) while providing information and enabling task comple-
tion. Many scholars in the fields of information retrieval, recommender systems, productivity
(especially in task management and time management), and artificial intelligence have recog-
nized the importance of extracting and understanding people’s tasks and the intentions behind
performing those tasks in order to serve them better. However, we are still struggling to support
them in task completion, e.g., in search and assistance, and it has been challenging to move
beyond single-query or single-turn interactions. The proliferation of intelligent agents has un-
locked new modalities for interacting with information, but these agents will need to be able
to work understanding current and future contexts and assist users at task level. This book will
focus on task intelligence in the context of search and recommendation. Chapter 1 introduces
readers to the issues of detecting, understanding, and using task and task-related information in
an information episode (with or without active searching). This is followed by presenting several
prominent ideas and frameworks about how tasks are conceptualized and represented in Chap-
ter 2. In Chapter 3, the narrative moves to showing how task type relates to user behaviors and
search intentions. A task can be explicitly expressed in some cases, such as in a to-do application,
but often it is unexpressed. Chapter 4 covers these two scenarios with several related works and
case studies. Chapter 5 shows how task knowledge and task models can contribute to addressing
emerging retrieval and recommendation problems. Chapter 6 covers evaluation methodologies
and metrics for task-based systems, with relevant case studies to demonstrate their uses. Finally,
the book concludes in Chapter 7, with ideas for future directions in this important research area.

KEYWORDS
tasks, task intelligence, search, information seeking and retrieval, recommendation,
evaluation
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Preface
Tasks are a driving force behind interactions with search and recommendation systems. Task-
based intelligent systems can assist users in a variety of ways, including generating search results,
presenting contextual reminders, organizing to-do tasks, scheduling time for tasks, and support-
ing task completion directly, e.g., in task-oriented dialog systems. Task is often regarded as a
latent factor in interactions with these systems and users are frequently unassisted in managing
tasks across query, session, application, and device boundaries.

There have been many research studies on tasks, spanning the information retrieval (IR),
recommender systems, and human–computer interaction (HCI) research communities, among
others, including several by the two of us. There have also been several well-attended workshops
and tracks at venues such as the Text REtrieval Conference (TREC), designed to build commu-
nity and drive progress in this area. However, there has been no real attempt to bring together
much of the relevant work in a single place, especially as it relates to IR.

We wanted to write a book to address this shortcoming and help the community grasp the
extent of the significant opportunity in task-based search and recommendation. We also wanted
to present our point of view on the challenges and opportunities in this area. This book builds
on our SIGIR 2020 tutorial of the same name, providing additional commentary and detail to
augment the slides and the oral presentation. These narratives are built on the shoulders of many
past and present scholars in the field. We have done our best to honor and introduce their ideas
in the context pertinent to this book. In addition, we have taken co-authored works with our col-
laborators and students for several of the case studies described here. This list of scholars include
Nicholas Belkin, Jiqun Liu, Matthew Mitsui, Shawon Sarkar, and Yiwei Wang. Presenting their
work in the context of this book and its narrative warranted some repetitions or re-narrations,
but the reader is encouraged to read those original works and cite them appropriately.

As outlined in the Abstract, the book is organized in seven chapters with what we believed
to be a logical structure. Each reader can decide where they should start and how deep they
should go into the provided material. In case of no prior exposure to this topic, one should
certainly start with Chapter 1. Those who already have some familiarity with this area can choose
to review Chapters 2 and 3 to ensure they are not missing any important or recent works and
then move to a more careful examination of the chapters that follow. Seasoned scholars in the
field may want to jump straight to several case studies presented in Chapters 3–5 and round
it out with special emphasis on evaluation in Chapter 6. Almost everyone, regardless of their
background, should consider reviewing and reflecting on Chapter 7.
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No matter what your background is and how much you intend to work in this area, we

hope that you find the content helpful and that it inspires you and your colleagues to do more
work on this important topic.

Chirag Shah and Ryen W. White
May 2021
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