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ABSTRACT

The notions of collaborative information seeking (CIS) and social
search have extended the classical model of information seeking
and retrieval. In its core, CIS and social search acknowledge the
existence of multiple users and study their implicit and explicit
interactions across various dimensions. In this paper, we argue to
further extend the scope by introducing information providers as a
separate role to complement the process of information seeking
with information provision. We briefly describe prototype imple-
mentations and identify a number of future research challenges.

1. INTRODUCTION

The information need of a user is a primary subject of
investigation in information retrieval (IR). It can be defined as
information which a user requires to complete a specific task [1].
The main purpose of IR systems is to help users satisfying their
information needs by providing a set of relevant information —
which is typically contained in some kind of document. To use an
IR system, the user has to express this information need in terms
of the query language which can be interpreted by the search
system. In most systems, this is a textual, “keyword-based”
representation of the information need.

Basic elements of this “classic” model of information
retrieval are thus the information seeker, her information need, the
IR system and the corpus of documents, against which a
representation of the information need is matched. While this
model is helpful for analyzing many kinds of information retrieval
problems, it has turned out that it does not address several aspects
of real world information seeking [31].

One missing dimension is time. The model described above
assumes a synchronous process, in which the information seeker
receives results instantly. It returns only those documents which
have been analyzed before the time of the query, and can thus be
called retrospective search [23]. However, in the web as well as in
the enterprise, new documents which might be relevant for user
queries are created continuously. In order to address this issue, the
paradigm of prospective search [23][37] has been conceptualized.
Prospective search systems allow users to store their queries and
notify them, as soon as new results arrive. Popular examples for
such systems are Google Alerts [18] or Windows Live Alerts [30].

Another important dimension is collaboration. IR systems
are used by many different information seekers, whose
information needs might be partially identical or overlapping.
Implicit relevance ranking [1] is an example for a rather indirect,
kind of interaction, which makes users influence the search
experience of others. Recently, researchers have coined the terms
of “collaborative information seeking” and “social search” to
describe additional means for explicit and implicit collaboration
throughout the search process [15][16][23].

While prospective search acknowledges the dynamic nature
of document creation and social search acknowledges the
collaborative nature of the information seeking process, we argue
that both do not address how and why new information is fed into
the information retrieval process. Retrospective, prospective and
social search mainly consider information seekers, their queries
and a corpus of documents. In this paper, we thus introduce
information providers and their private information space as
additional elements in the information retrieval process.

Therefore, we continue by describing our underlying concept
of “need-driven knowledge sharing”, which we consider to be
complementary to information seeking. Afterwards, we shortly
describe some example systems highlighting this concept. We
finally line out a number of related research challenges which are
also relevant for the core social search community.

2. NEED-DRIVEN KNOWLEDGE
SHARING

We consider information seeking as a communication
process between information seekers and providers [21].
Information seekers typically initiate communication with a
verbal representation of their information need (“query”).
Information providers return “answers” based on their
interpretation of these queries. While in face-to-face settings, a
providers’ contribution can be directly tailored towards the
request of an information seeker, this is typically not the case in
distributed, asynchronous settings, where information providers
are decoupled from information seekers and their requests.

Therefore, mediation technologies play an important role in
distributed information seeking. In the following, we differentiate
between mediation services and mediation spaces. Mediation
services can be as simple as a plain communication channel
between both actors or involve more complex functionality such
as awareness or notification. Mediation spaces consist of
persistent information that is not relevant for satisfying an
information need as such, but that captures supplementary
information for mediation purposes such as clarification
discourses, conceptual mappings or descriptive metadata like tags.
An example for a mediation space is a newsgroup where people
can reference and discuss information needs.

Mediated information seeking approaches have several
advantages such as satisfying very specific information needs
which are probably difficult to satisfy in collocated settings,
allowing for asynchronous information seeking and scaling up to
many information seekers by making answers available in a
persistent fashion [21].

On the other hand, especially asynchronous information
seeking decouples information needs from actual information



provision, which has a number of problematic side-effects. First,
it removes most context from the information seeking process and
makes it thus difficult to algorithmically bridge different
conceptualizations between information needs and content
satisfying these needs.

Second, and probably most important, information providers
do not receive any more guidance which kind of information
should be shared within the information system. While this may
turn out less problematic in a web-scale environment, where most
information needs will be satisfied by someone creating the
content, it is a definite issue in enterprise settings, where many
information needs are enterprise-specific and resources for
information sharing are scarce.

The probably most successful means of distributed
information seeking is what we call “document and content
sharing” [21] which subsumes web search engines and enterprise
search approaches. Typically, the number of mediation services
and spaces is rather low in these systems. Information seekers are
very limited in expressing their information needs (i.e. using
keyword queries) and information providers are not addressed at
all, resulting in completely decoupled roles.

We are thus investigating mechanisms to alleviate for the
lack of “need-driveness” in document and content sharing by
establishing feedback channels between information seekers and
providers. As a major source for information needs, we propose
making queries and query logs first order citizens in distributed
information seeking.

3. PROTOTYPES!

In the following, we shortly present two different
approaches, which describe concrete realizations for some novel
mediation services and spaces in a document and content sharing
scenario.

3.1 Woogle — Marrying Wikis with Enterprise

Search

Woogle is a protoype system which we developed to
combine the advantages of Wikis and Enterprise Search [20][22].
Both are popular IT solutions for information access within
organizations. Enterprise Search targets to make available
existing information for reference and reuse. On the other hand,
Wikis as web-based, collaborative authoring tools are getting
increasingly popular to acquire and accumulate new information.
While both systems have a gatekeeper role in accessing
organizational information, Wikis have a strong focus on creating
information, but neglect efficient retrieval (especially information
outside the Wiki) while search engines focus on providing
efficient access to existing information, but until recently
typically do not address collaboration and information provision
at all.

In our combination approach, the Wiki provides the user
interface for searching within enterprise information (including
the Wiki itself). Each user query is optionally assigned a special
Wiki page, which allows persisting the information need (see

! Both tools described in this section are available for download at
www.teamweaver.org under an Open Source license. For
Woogle, there is also an online demonstration available.

Figure 1). Thus, a mediation space is created, where users can
further elaborate and discuss about information needs. Also, the
built-in awareness and collaboration features such as user
notifications can be easily applied to the search process.
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Figure 1: Information need indicators in the search Ul

An additional mediation service which addresses information
providers is depicted in Figure 2. While Wikis can signal “desired
pages” by rendering them in red color, we added an additional
pop-up which supports need-driven knowledge sharing by
providing meta-information about the actual information needs
related to a particular “red link”.

Important] 4 Page title was queried = times by at least 1 people.
(™ 2 related queries were executed within the last 5o days

Figure 2: Woogle mouse-over display for “red links”

Woogle thus focuses on providing a mediation space (i.e.
Wiki pages for each information need) which are complemented
by additional mediation services leveraging these explicit need
representations.

3.2 Inverse Search — Diffusing Private

Avrtifacts to Shared Information Spaces

Our second prototype addresses the phenomenon of
“hoarding” information in private spaces — especially files on a
local desktop resp. in private folders. Typically, such information
is not accessible for other users and there is no way for
information providers to easily find out which documents would
be worth sharing, although these documents could help satisfying
other’s information needs.

In order to tackle this issue, we designed Inverse Search [19]
to support information providers in sharing documents from their
private information space. Basis for our approach is a mediation
service which allows information providers to retrieve aggregated
unsatisfied information needs from an (enterprise) search engine.
Information providers can then match their private documents
against the given set of information needs to get a ranked list of
documents worth sharing (Figure 3). Inverse Search thus works in



the opposite direction of conventional search, where information
seekers match queries against a given corpus of documents.
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Figure 3: Local documents matching public queries in ISearch

We have a running implementation of Inverse Search
realized as an Eclipse RCP application runs on the local machine
of the user and allows to search a) local files and b) enterprise
information sources by accessing a central enterprise search.’
Besides that, the RCP application comes with a “sharing” mode,
which allows users to list the most relevant local files to share,
based on data from an information needs service offered by the
enterprise search backend.

4. RESEARCH CHALLENGES

While working on our prototypes, we identified a couple of
research challenges, some of which we believe are also relevant
for social search in general. As indicated in Figure 4, some of
these challenges apply directly to the roles of information seekers
resp. providers, while others exist in mediating between both.
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expression contribution

Privacy Motivation

et e

Seuoram o porall ey

Figure 4: Overview of Research challenges

4.1 Means of contribution

Information retrieval has so far focussed on selecting the
most relevant information from a fixed corpus, although various
studies show, that there is typically a certain amount of
information needs that can not be satisfied from the corpus®. Thus,
only few authors and approaches (e.g. [3][33]) explicitly consider
unsatisfied information needs a major issue to develop design
strategies for the provision side of search.

This is even more surprising, noticing recent research results
indicating that people seeking more information tend to be more
active in sharing information [6], search is often accompanied by
sharing activities [15] and that many contributors start as
information seekers [8]. In a diary study with 18 participants,

2 Using the TeamWeaver Integrated Search Framework

(www.teamweaver.org)

% Several studies mention e.g. the case that no results are shown at
all (e.g. [34][35]).

Dearman et al. found out that participants are generally willing to
share information, but lack means to identify an audience and
appropriate tool support for sharing [13].

Therefore, we believe that the role of information providers
and contributors within the search process in general should be
more thoroughly addressed. While possible contributions already
differ in complexity and scale, ranging from e.g. relevance
rankings or ratings shared with others to full-fledged answers
provided in social answering systems, we think that further means
of contributions can be developed in order to maximize
participation.

4.2 Motivation

All social search approaches involving explicit collaboration
require users to contribute something beyond the basic effort to
satisfy their individual information need. We thus think that a
widespread acceptance of social search tools and approaches
requires more extensive and careful consideration and design of
motivational aspects and feedback mechanisms to better
understand why users contribute to such systems.

While this has not been done yet in most social search
approaches, also surprisingly little scientific research has been
conducted about how to motivate people to use collaborative
“Web 2.0” tools in general. Most existing studies have an
exploratory character, analyzing and describing contribution
behavior in wikis [29], newsgroups [25] or tagging systems [1]
and focus on finding specific patterns in usage behavior by
categorizing users into different groups.

Other works such as Cheshire et al. [10][11] and work on
movie rating systems by the Grouplens research group (e.g. [28])
examine the effect of different feedback mechanisms on
contribution behavior. However, their experiments apply
interventions equally to all users without differentiation.

Thus, we think there is potential in a) applying feedback
mechanisms to social search, b) designing and investigating
different feedback mechanism and c) personalizing feedback
according to individual users. The latter could be achieved by
borrowing existing personalization techniques from IR (e.g.
[1][36]) and by gathering additional data about users, e.g. by
adapting instruments such as the Unified Theory of Acceptance
and Use of Technology (UTAUT) of Venkatesh et al. [38], the
self-determination theory of Deci and Ryan [13] or a
psychological personality inventory like the NEO-FFI [12].

4.3 Means of need expression

Since information needs are the primary entity driving the
search process, we think that more sophisticated means of need
expression are required. Current search systems are limited to
keyword-based searches including few “advanced” parameters to
specify properties such as type of format of the desired content.
Some systems also allow specifying persistent or “standing”
information needs [18] [30].

However, we think that research should consider a broader
set of implicit and explicit sources of information needs. While
implicit means such as a user’s working context have been widely
discussed from a personalization perspective [36], there exist few
works on explicit need expressions [26] — either to further qualify
properties of keyword-based queries such as urgency or semantic



meaning — or concerning alternative need expressions such as
“red links” in Wikis [22].

4.4 Privacy

While social search approaches leverage social relations
among people and maintain extensive data about users’ behavior,
most of them do not address privacy issues at all [9]. Experience
from our initial interview studies supports that users are very
interested in a social search experience — such as e.g. a global
aggregation or even individual display of information needs.
However, while users are interested in other’s information needs,
they hesitate when it comes to revealing their own needs to
others.

Since other sub-disciplines of information retrieval such as
query log analysis have been addressing privacy concerns in a
broad fashion recently [3][27], we think that it is a fundamental
concern which should be also addressed in the context of social
search more offensively.

4.5 Means of mediation

In order to get users of social search systems involved in
collaborative activities, supporting mediation services and spaces
need to be in place.

In order to act as a reference point for collaboration, several
approaches such as S° [32], Google SearchWiki [17] or Woogle
[22] try to give information needs a persistent representation. Up
to now, this representation is mostly a direct mapping of the
keyword-based query string. However, direct keyword mappings
are known to suffer from homonymy - i.e. similar strings
represent different intentions — and synonymy — i.e. different
strings represent similar intentions. We thus believe that research
should think about issues such as means for representing
persistent information needs or notions of query similarity.

We also believe that social search requires additional
mediation services — e.g. for the analysis and aggregation of
information needs. Information retrieval has so far developed
basic notions to distinguish e.g. navigational and informational
searches [7]. However, means for addressing collaborative aspects
such as aggregated information needs [19] that could help
prioritizing needs are still in an early stage of research.

4.6 User interfaces

Many of the aspects discussed before call for new features in
current user interfaces. This rises questions both concerning
completely new search paradigms and interfaces and concerning
interfaces and interactions combining social search with existing,
“classic” search approaches.

While highly automated, algorithmic approaches to search —
such as realized by AltaVista and Google — succeeded over
human-maintained catalogues — such as the initial Yahoo site — in
the early days of the web, small user contributions to Web 2.0
systems such as delicious* or Yahoo Answers® are beginning the
change the game. Ultimately, “socially enhanced” versions of
highly automated search engines such as realized by Google
SearchWiki [17] might become the best solution.

* http://delicious.com/
% http://answers.yahoo.com/

5. CONCLUSION

Collaborative information seeking and social search address
important “blind spots” of the classic information retrieval model
by considering collaborative activities among fellow information
seekers. In this paper we argued, that social search should also
develop a more refined understanding of contributions to the
social search process, in particular the contribution of content
satisfying the information needs of information seekers.

While we consider many kinds of social search contributions
and underlying issues like privacy or motivation highly relevant
also on a web scale, we think that enterprise search applications
might benefit the most. To this end, we briefly introduced two
prototypes — Woogle and Inverse Search — and highlighted a
number of open research challenges.
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