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ABSTRACT
Email has been an essential communicationmedium for many years.
As a result, the information accumulated in our mailboxes has be-
come valuable for all of our personal and professional activities.
For years, researchers have developed interfaces, models, and algo-
rithms to facilitate email search, discovery, and organization. This
tutorial brings together these diverse research directions and pro-
vides both a historical background, as well as a high-level overview
of the recent advances in the field. In particular, we lay out all of the
components needed in the design of email search engines, includ-
ing user interfaces, indexing, document and query understanding,
retrieval, ranking, evaluation, and data privacy. The tutorial also
goes beyond search, presenting recent work on intelligent task
assistance in email and a number of interesting future directions.

CCS CONCEPTS
• Information systems→ Email; Retrieval models and rank-
ing.
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1 MOTIVATION
Despite the widespread use of social networks and instant messag-
ing, email still remains an important medium for personal and pro-
fessional communication. For instance, in a recent survey, Naragon
et al. [28] found that users spend more than 3 hours on a weekday
checking their work email. Roughly 50% of survey participants
check both their personal and work email at least every few hours.
In addition, email has grown in importance as a B2C communica-
tion channel, and as a repository for recent and past commercial
transactions [26].

In the past decade, there has been a resurgence of interest in email
search and discovery research, mainly led by industrial research
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labs such as Yahoo! Research, Microsoft Research, and Google Re-
search. This research has been accompanied by the development of
new user-visible features, such as hybrid chronological-relevance
search, knowledge panels, assistant integration, and smart compo-
sition features (see Figure 1). In a recent Foundations and Trends®
in Information Retrieval article [8], we provide a comprehensive
overview of this recent research, as well as a survey of decades of
academic research that laid the foundation for these newer devel-
opments.

In the proposed half-day tutorial, our aim is to provide a high-
level entry point for those interested in the topics of our survey.
We will revisit the main themes of the survey, and provide pointers
on the important papers in each of the fields. Our hope is that this
tutorial will lead to better recognition of the unique technologies
behind our everyday tools, and will also inspire researchers to think
beyond the scope of the current paradigms.

To the best of our knowledge, this would be the first tutorial
on email search and discovery held at WSDM or any other major
information retrieval conference in recent years. Given the large
body of recent research in this area, and our recent survey, we
believe that WSDM 2022 is a timely and opportune venue for this
tutorial.

2 TOPICS OUTLINE
The topics of the tutorial will closely follow the contents of our
survey [8]. Some material will be omitted due to time constraints,
but we will provide pointers to the relevant resources as needed. In
particular we will cover the following high-level topics. See more
detailed description of what will be covered in Section 4.

• Introduction to the key research challenges and unique prop-
erties of email search and discovery.

• The Anatomy of an Email Search Engine – a high level overview
of the various components of email search engines, including
user interfaces, ranking, query and document understanding,
and evaluation.

• Data Management – an overview of techniques designed to
keep user data private, while developing new models for
effective search and discovery. We will also propose tech-
niques for dealing with bias and sparsity in user interaction
data (e.g., clicks).

• Intelligent Task Assistance – going beyond search, and dis-
cussing other modes of personal content discovery, including
recommendation, activity prediction, and assistive composi-
tion, as well as new frontiers in email search and discovery.

3 RELEVANCE TO THE COMMUNITY
Email search is an important search domain that often gets less
attention from the research community, in large part due to the
difficulty of developing appropriate public test collections. Due
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Figure 1: Examples of email search and discovery features developed in recent years (a) An example of hybrid relevance results
(HList) followed by chronological results (TList) [13] (b) Knowledge panel in Inbox by Gmail (a now defunct service) [21] (c)
Google Assistant responding to a user query for bills in their email [30] (d) Smart Reply feature in Gmail [31].

to its private nature, much of the more recent research has been
conducted in industrial research labs (e.g. [5, 7, 12]). However, we
believe that the topics of the tutorial will be interesting to all atten-
dees, academics, and industrial researchers alike.

There are quite a few challenges in email search that can be car-
ried over to other domains, such as deriving features from a corpus
in a privacy-preserving manner, learning query intents over private
and dynamic corpora, learning from biased user feedback, enhanc-
ing recall when retrieving from small corpora (private mailboxes),
etc. We will touch upon all of these unique challenges in our tuto-
rial. In addition, we will present some emerging research that goes
beyond the established paradigms of how email (and other private
content) can be stored, processed, and accessed (e.g., [22, 25, 27, 32]).
We hope that this work will encourage more researchers in the in-
formation retrieval community to tackle the challenges of building
the next generation of private content search.

4 DETAILED SCHEDULE
The tutorial schedule will closely follow the contents of our sur-
vey [8].

• Introduction – Chapters 1 – 3 [30 min].
– Email finding strategies – how do people seek and manage
information in their mailboxes (e.g., [3, 35]).

– Search interfaces – foldering and labeling [9], chronologi-
cal ordering [15], relevance-based [13].

– Summary of key differences between email andweb search.

• The Anatomy of an Email Search Engine – Chapters 2, 4 and
5 [1 hr]
– Challenges in indexing email such as access-control, con-
tent duplication across threads [10], and real-time updates.

– Retrieval – search operators; relevance-based retrieval
[12].

– Relevance ranking using learning-to-rank [12].
– Query and document Understanding – query completion
[18], expansion [24] and spell correction [17]; thread struc-
ture resolution and email templatization [4, 23].

– Evaluation – publicly available email corpora and test
collections [1, 29]; user-centric success metrics [6].

• Managing and Learning from User Data – Chapter 7 [1 hr]
– Anonymity principles and their implementation in email
search (e.g., [11, 14]) – data de-identification, 𝑘-anonymity,
and differential privacy.

– Transparent data access for limited user studies [22].
– Dealing with bias in user interaction data – position bias
estimation and correction, unbiased metrics, trust bias
(e.g., [2, 20, 34]).

– Cross-user aggregation to combat data sparsity [7].
• The Next Frontier – Chapters 6 and 8 [30 min]
– Intelligent task assistance – personal content recommen-
dation [33], assistive composition [36], and predicting user
activity [16].

– Other advanced topics – question answering, multi-modal
search, on-device search (e.g., [19, 25, 32]).



5 SUPPORT MATERIALS
The tutorial attendees will be provided with free digital copies of
our survey, on which the tutorial is based [8]. In addition, we will
make the tutorial slides available for download.
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