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1. INTRODUCTION

Information Management Assistants (IMAs) are software agents
that “automatically discover related material on behalf of the user
by serving as an intelligent intermediary between the user and in-
formation retrieval systems” [3]. IMAs monitor the user’s interac-
tion with everyday applications and then infer and anticipate the
user’s information need from the context. They then try to fulfill
these needs by accessing the traditional search engines and retrieval
systems for the user, fusing the results, and presenting them to the
users. Some examples of IMAs are Watson [3], Syskill & Webert
[6], Letizia [5], and the Remembrance Agent [7].

The majority of these systems, however, do not take into account
the interests and characteristics of different users or groups of users,
which means the results presented are independent of the user or
the user’s workgroup. In this application for the IliX Doctoral Fo-
rum we describe ongoing and proposed research in the A Propos
project', which aims to develop a personalized, pro-active IMA
that takes into account a user’s preferences and interests, as well
as the dynamics of the workgroup or community the user belongs
to.

2. A PROPOS

The goal of the A Propos project is to develop an IMA that sup-
ports users in the daily process of writing professional documents,
such as scientific articles and technical or business reports. It aims
to reduce the time users spend searching for information and an-
alyzing search results by pro-actively searching for relevant, per-
sonalized, and trustworthy information. Furthermore, information
should be presented to the user in a non-intrusive and timely fash-
ion so as to minimize disturbing the user’s writing process. In this
paper, however, we will only focus on the information retrieval part
of the project.

A Propos aims to develop methods for generating search profiles

'See also http://ilk.uvt.nl/~ toine/apropos.
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that enable effective, trustworthy, and high-precision information
retrieval with regard to the user’s current information need. This
information need is influenced not only by the document the user is
writing, but also by his or her context: personal characteristics and
those of the workgroup the user belongs to.

Search profiles are generated on the basis of a collection of docu-
ments previously written by the user and his or her workgroup. The
profiles must also be able to adapt to the information needs of indi-
vidual users and of their workgroup. The A Propos agent integrates
these search profiles with a parallel interface to public domain and
proprietary internal search engines, as well as the user’s own pool
of documents. The final step is fusing and filtering the search re-
sults from all the different sources. Figure 1 shows the different
stages of the A Propos agent.
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Figure 1: The A Propos workflow

2.1 Query formulation

An essential step in locating new and relevant information is un-
derstanding the contents of the text, to enable A Propos to match
that content against all the knowledge and information sources avail-
able to it. The A Propos agent analyzes sentences on the level of
terms and factoids, which are then used to formulate the appro-
priate queries for finding relevant information. During the writing
process the active document and the user’s information need can
change considerably, which means that queries derived from it and
the relevant documents also change. The following research ques-
tions are relevant in the query formulation stage:



e How do we formulate a query to find relevant documents?

e How much context should be used in formulating a query?

2.2 Fusion & filtering

After the query has been submitted to the different search en-
gines, the different sets of search results need to be combined and
filtered to present a single list of recommendations to the user. Fil-
tering and re-ranking the list of results also depends on the search
profiles and on other characteristics of user’s workgroup. The big
research question here is how much influence search profiles should
have on filtering and re-ranking search results?

2.3 Search profiles

Search profiles are generated on the basis of a collection of doc-
uments previously written by the users of a workgroup. The A
Propos agent distinguishes between individual user profiles and the
workgroup profile. A user profile is created by using a combina-
tion of questionnaires and important terms extracted from the doc-
uments written by the user. The group profile can be a generalized
combination of all the member profiles. Another option is to first
extract the group profile and initialize all individual profiles with it.
In either case, initially, the A Propos agent will give more weight
to terms and factoids used in documents authored by the user and
the questionnaire answers. Search profiles are updated as the user
works on new documents or when the user provides positive feed-
back on recommended documents.

These search profiles are used to guide the retrieval and recom-
mendation process for the user: terms and phrases in the user pro-
file can be used to expand formulated queries and to filter or re-
rank search results. The group profiles serve the same purpose and
can, additionally, contain information about group dynamics such
as trustworthiness or expertise. For instance, documents recom-
mended by experts on the active document topic should receive a
higher weight than documents recommended by laymen. Relevant
research questions about the search profiles are:

e What is the best way to construct a search profile?

e Which type of profile should be derived from the other type?
Should group profiles serve as the basis for personal profiles
or should personal profiles be combined to form a group pro-
file?

e Which source is more important for effective personaliza-
tion: positive feedback from the user on recommended doc-
uments or the user’s own authored documents?

3. PAST WORK

Past work in the A Propos project focused on combining re-
ranking with search profiles. We developed a method for construct-
ing search profiles that model the expertise of workgroup members
based on the documents each member has authored. These individ-
ual user profiles contain expertise-related terms for each workgroup
member and are then used to rank all workgroup members on their
expertise on a topic. In addition, we successfully used those exper-
tise rankings to improve the performance of a baseline IR system
with statistically significant gains ranging from 1.5% to over 34%.
Our approach is described in greater detail in [1] and [2].

We also created a special workgroup IR test collection to better
test and evaluate the performance of the A Propos agent. This ILK
collection® contains 147 document titles and abstracts of publica-

ZPublicly available via http://ilk.uvt.nl/~ toine/apropos/. See [1] for
more information.

tions of current and former members of the ILK workgroup and 80
natural language queries.

4. FUTURE WORK

The effectiveness of the A Propos agent will be thoroughly in-
vestigated in actual office environments, as well as the usability and
the exact role an IMA such as A Propos plays in the writing pro-
cess [4]. Before these tests can take place, however, we need to
experimentally validate our ideas and solutions and we propose the
following setup.

We wish to construct a specialized version of the ILK collec-
tion where we select one or two papers of each current member of
the ILK workgroup. We ask each main author to identify for each
paragraph in the document which of the references were used to
write that passage, i.e. which were relevant to the writing process.
This way we hope to simulate which documents our IMA would
have had to recommend, had the agent been monitoring the active
document’s writing process.

We realize that usually publications are referenced directly in
the text itself where they were used, but this does not always have
to be the case. The ideas in a reference might have been used in
more than one section with the author simply referencing the paper
only once. Furthermore, not all references need to be of equal im-
portance in writing the document in question. In addition to this,
we also wish the annotators to signal which ILK publications that
were not referenced might have been relevant for which document
passages.

Using these passages to construct queries determines, at the very
least, which documents should be returned when writing that sec-
tion. This is close to the ideal A Propos situation. We realize that
using a collection such as this does not guarantee that all unseen,
relevant documents would also be returned. However, it does pro-
vide us with a decent performance estimate. Using this collection
we wish to explore, among other things, the following:

e The effect of context size in query formulation: does using
more text as source material for query construction lead to
better results?

e Different forms of formulating queries: simply selecting terms
based on TF-IDF, using a thesaurus to guide term selection,
or using the terms and factoids in the search profiles.

e What is more effective: normal query expansion vs. expan-
sion based on the search profile terms?

e How search profiles should be used to re-rank search results.

5. MOTIVATION

My motivation for participating in the IIiX Doctoral Forum lies
in both the focus of the IliX conference and that of our ILK work-
group. The IIiX focus on information interaction and retrieval in
context is a direct match with the scope of the A Propos project
which encompasses many of the symposium’s themes.

In contrast, the ILK workgroup focus is more on NLP and ma-
chine learning. This means that feedback on specific IR-related
issues is more difficult to obtain in my workgroup. This makes
IIiX an excellent opportunity for feedback, especially on the setup
we proposed in section 4 to investigate our research questions.
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