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Abstract. Our research consortium develops user modeling methods for
proactive applications. In this project we use machine learning methods
for predicting users’ preferences from implicit relevance feedback. Our
prototype application is information retrieval, where the feedback signal
is measured from eye movements or user’s behavior. Relevance of a read
text is extracted from the feedback signal with models learned from a
collected data set. Since it is hard to define relevance in general, we have
constructed an experimental setting where relevance is known a priori.

1 Introduction

Successful proactivity, i.e. anticipation, in varying contexts requires generaliza-
tion from past experience. Generalization, on its part, requires suitable powerful
(stochastic) models and collection of data about relevant past history to learn
the models.

Information retrieval is an example of a task which would benefit from proac-
tivity: the user has a goal—to find relevant pieces of information—which is not
directly observable to the system and needs to be inferred from the actions.
Information retrieval applications appear in various contexts from traditional
searching of text or multimedia documents to computerized manuals and help
systems. Analogously, a user entering a room, for instance a shop, in which mul-
tiple actions are possible, could be assisted in choosing from a set of “relevant”
actions. Some experimental information retrieval systems take the user’s goals
into account, but they rely heavily on explicit input. To the extent that implicit
information is used, it has been restricted to heuristic estimation of relevance
from navigation data.

The overall interest profiles of user populations have been modeled in collabo-
rative filtering systems recommending potentially interesting items for groups of
similar users. Information about the current interest of a user, on the other hand,
has been mostly acquired as explicit relevance feedback, by displaying the user a
set of retrieved items and asking which are relevant. The problem with both ap-
proaches is that interactive collection of relevance information is laborious, and
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it becomes outdated quickly. Moreover, only a small amount of information per
item can be collected. Hence, methods that would infer multi-faceted relevance
from the natural actions of users would be extremely valuable.

Inferring the goals of users requires measuring signals that (i) contain a suf-
ficient amount of information about the intentions of the user, (ii) have a suf-
ficiently high “relevant-signal-to-noise ratio” that at least some aspects of the
intentions can be extracted and modeled, and (iii) can be measured feasibly
also in practice. We use eye movement signals that exhibit both voluntary and
involuntary signs of the interests and intentions.

2 Status

We have developed the first versions of machine learning methods for inferring
relevance from eye movements [1] and studied coupling of text content to the task
of estimating relevance [2]. We are currently working on an information retrieval
application, on incorporating other forms of implicit relevance feedback, and on
studying implications of the work in perceptual psychology.

3 Eye movement challenge

We have started a competition, with deadline in September 2005, on predicting
relevance of sentences from eye movement data. The data has been collected in
a controlled experimental setting in which the relevance is known, which makes
machine learning methods directly applicable.

The challenge is at http://www.cis.hut.fi/eyechallenge2005/; partici-
pation is open to all.
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