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Abstract

People have looked for experts since before the advent of computers.
With advances in information retrieval technology and the large-scale
availability of digital traces of knowledge-related activities, computer
systems that can fully automate the process of locating expertise have
become a reality. The past decade has witnessed tremendous interest,
and a wealth of results, in expertise retrieval as an emerging subdisci-
pline in information retrieval. This survey highlights advances in models
and algorithms relevant to this field. We draw connections among meth-
ods proposed in the literature and summarize them in five groups of
basic approaches. These serve as the building blocks for more advanced
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models that arise when we consider a range of content-based factors
that may impact the strength of association between a topic and a
person. We also discuss practical aspects of building an expert search
system and present applications of the technology in other domains,
such as blog distillation and entity retrieval. The limitations of current
approaches are also pointed out. We end our survey with a set of con-
jectures on what the future may hold for expertise retrieval research.
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1

Introduction

Believe one who has proved it. Believe an expert.
—Virgil (70 BC-19 BC), Aeneid

1.1 The Need for Expertise Retrieval

We call for an expert when we need someone to show us the right
path to tackle a problem. There may be large volumes of information
available around the problem at hand, but we need an expert to help
us find our way. Sometimes the required knowledge is just not freely
accessible in digital format. The information that is available might be
hard to express in writing or it may be difficult to analyze.

Experts can be in demand not only for being asked for questions,
but also for being assigned some role or job in an organizational setting.
For instance, conference organizers may search for teams of reviewers,
recruiters for talented employees, and consultants may look for other
consultants to redirect inquiries and decrease the risk of losing clients.

Research on how to enable people to effectively share expertise can
be traced back to at least the 1960s when studies in library and informa-
tion science explored what sources of information knowledge workers

1
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like researchers and engineers use [152]. Subsequent work identified
complex information seeking strategies relying on a variety of informa-
tion sources, including human experts [98, [I80]. From results of this
type of research grew the realization that the expertise of employees is
a major value of an organization and that effective sharing of knowledge
can lead to material gains [52] (63, 218].

How do we locate expertise? Relatively early on, the field of knowl-
edge management developed, with the goal of using knowledge within
an organization as well as possible. One focus was on developing
information systems that could support search for expertise. Initial
approaches were mainly focused on how to unify disparate and dissimi-
lar databases of the organization into a single data warehouse that could
easily be mined [79, 187]. Resulting tools relied on people to self-assess
their skills against a predefined set of keywords, and often employed
heuristics generated manually based on current working practice.

Despite the achievements made so far, the question of how to pro-
vide effective access to expertise is far from solved, and continues to
be addressed from different viewpoints. It has been found that a stan-
dard document search engine may be of great help [99], but does not
directly address this task: it returns documents, not people. Even in
a professional environment, many of us still just “ask around” [I01].
According to independent research carried out by Vanson Bourne, who
assessed the current information capabilities and needs of 170 organi-
zations in the United Kingdom with more than 1,000 employees, only
55 percent of professional service employees and a mere 27 percent of
public sector employees are able to locate expertise using their current
enterprise search systems, while 50 percent or more of those surveyed
want to be able to locate expertise on a daily basis [167].

But today, as we increasingly live our professional lives online, evi-
dence of expertise can be traced, mined, and organized. Over the past
decade, this development, together with the increasingly distributed
nature of our working environments, has led to renewed interest in
two types of expertise retrieval system: expert finding systems (that
help answer information needs such as “Find me someone who is an
expert on X”) and expert profiling systems (that help answer informa-
tion needs such as “Tell me in which topics this person is an expert”).
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We refer to the general area of linking humans to expertise areas, and
vice versa, as expertise retrieval.

Expertise retrieval (also known as expertise location or expertise
identification) is traditionally regarded as a subject of research in
information retrieval. And often, expertise retrieval is taken to mean
“expertise retrieval within a specific organization.” Expertise retrieval
is a part of the functionality of a typical enterprise search system, which
usually operates within the scope of a single company.

1.2 Challenges in Expertise Retrieval

Finding an expert is a challenging task because expertise is a loosely
defined concept that is hard to formalize. It is common to refer to
expertise as “tacit knowledge” [33], the type of knowledge that people
carry in their minds and which is, therefore, difficult to access. It is
often contrasted with “explicit knowledge,” which is already captured,
described, documented, and stored. However, the only way for an expert
finding system to assess and access “tacit knowledge” in organizations
is through artifacts of “explicit knowledge” (e.g., documents). As a con-
sequence, expertise retrieval inherits many challenges from document
retrieval, but there is more to it than just document retrieval.

Expertise retrieval brings new challenges over and above the
challenges usually associated with document retrieval. We list the key
challenges:

e Candidate experts are usually not represented as retrievable
units: they are identified indirectly through the texts associ-
ated with them, through authorship, mentions, or citations.
We discuss this issue throughout the survey, when talking
about test collections (Section , about advanced models
(Section@, and about practical considerations (Section.

e Moreover, expert names are often ambiguous: mentions
might be incomplete and a single name may belong to mul-
tiple people, even within a single organization; this issue is
discussed in Sections 2.4l and [6.1]

® Also, expertise evidence often comes from heterogeneous
sources, not all of which are equally important: a brief email
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probably carries a different weight than a technical standards
document. The heterogeneous nature of expertise evidence is
discussed throughout the survey, for instance in Sections
as part of our discussions of models for expertise retrieval
in Section b, in advanced components that consider docu-
ment importance and structure (Sections and , and
as part of a discussion of practical considerations on expertise
retrieval (Section [7.1)).

e And finally, determining the strength of the association
between a candidate expert and textual evidence of his or
her expertise is a complex decision as well. It is the core
focus of much of the modeling work presented in Sections
and [6

The challenges listed above make expertise retrieval a multi-faceted
research area and building a state-of-the-art expert finding system
consists of many steps, each bringing its own scientific challenges.

While there are a number of tasks and problems related to exper-
tise retrieval (see Section for a collection of them), to maintain a
clear focus throughout this survey, we center our attention around sce-
narios where an individual wants to contact an expert (as opposed to,
for example, building a team of experts). Moreover, we primarily limit
ourselves to topical aspects of the tasks, thereby largely abstracting
away from cognitive and social considerations. While these are indeed
interesting directions, they are research areas on their own and dis-
cussing them in detail is beyond the scope of this survey; we highlight,
however, some of these works that are of particular relevance within
the scope of our survey in Section

1.3 Organization

With the multi-faceted nature of expertise retrieval in mind, we struc-
ture this survey in the following manner.

To begin, Section [2] focuses on the roots of research on expertise
retrieval that served as an inspiration for the approaches developed in
the 2000s that form the bulk of the material covered in this survey.
Section [3| then introduces the primary tasks on which we focus in this
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survey: the tasks of expertise retrieval and expertise profiling. Section [4]
provides an overview of test collections and evaluation methodology
commonly accepted in the research community. Section [5| continues
with an overview of approaches and includes probabilistic models (gen-
erative and discriminative), voting models, graph-based models, as well
as methods that do not fall under any of these headings. Extensions of
these models are discussed in Section [6} Section [7] discusses practical
considerations including the limitations of current expertise retrieval
approaches and recent work aimed at addressing some of them. Finally,
Section |8 concludes the survey and identifies some future research
directions.
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