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This research? tests the effectiveness of using a competitive learning technique to
automatically differentiate a user’s task contexts during information access. Differen-
tiation of a user’s various task contexts can be used to provide customized information.
The user provides implicit clues regarding task context by a tendency to access docu-
ments of similar topics together in groups. In such an environment, the frequency of
task specific terms in the stream of documents accessed will change over time in a way
that correlates to the changes in task context. The user does not have to do anything
special to produce these term occurrence patterns, they are a byproduct of normal infor-
mation access. Utilizing these implicit clues, a recommender system could extract task
specific keywords. These keywords could be used to select potentially relevant docu-
ments to suggest to the user. To avoid overburdening the user, the keyword extraction
process should be automated, requiring minimal user feedback, if any.

Many successful systems have been developed which try to extract terms for simi-
lar purposes. However, such systems typically use indexing techniques developed for
static corpora where all documents are available to the indexing algorithm in advance,
giving the algorithm a “bird’s eye view” of the data. Such algorithms do not typically
take advantage of the implicit clues in the ordered series of documents accessed by the
user nor are they inherently well suited for adapting to a user’s interests changing over
time.

Our research has focused on the development of an unsupervised, competition
based feature extraction algorithm called WordSieve which takes advantage of these
implicit clues provided by the user. It learns to differentiate task contexts of users
engaged in information access. It does not require user feedback, explicitly defined
categories, or other external information regarding when contexts shift. It learns solely
based on the stream of documents the user accesses. WordSieve learns task contexts
by discovering terms with certain occurrence patterns which we believe correlate to
context shifts. These terms are discovered via a competitive process where terms com-
pete for limited space in a set of units. Terms which win this competition are used in
term vectors to constitute user profiles and can be used to generate queries and indices.

1This research was conducted under David Leake at Indiana University.



.83

.80

784

75

73

704

.68

.65

Weighted Average Precision

.63

.60 1
Algorithms

[BwordSieve1r  EwordSieve2  [JLSI QI TFIF FlLOG-ENTROPY |

Figure 1: Performance with Browsing Data

WordSieve thus provides the ability to adapt to noisy, real world input without reliance
on computationally intensive statistical summaries of large sets of data and explicitly
defined categories.

Two attributes of WordSieve make it well suited for personal information retrieval.
First, by using a competitive, stochastic process, WordSieve learns in real time using
only local information. Thus, it does not need a static corpus to analyze. This helps it
adapt to the changing interests of the user. Second, by taking advantage of the order in
which a user accesses documents, it can effectively identify changing task contexts.

In order to test WordSieve, we collected a set of web browsing data. We have also
used a set of newsgroup data. Both sets of data contain overlapping topics. Using
this data, we tested the ability of WordSieve to index and retrieve documents accord-
ing to the context within which the document originally appeared and compared the
performance to that of other algorithms.

In previous literature [1, 2, 3], we have discussed the performance of initial imple-
mentations of WordSieve and its performance on some of the data mentioned above.
This presentation will review the ideas behind WordSieve, discuss its latest imple-
mentation, and compare its performance to three common indexing techniques based
on global information: Term Frequency/Inverse Document Frequency, Log-Entropy,
and Latent Semantic Indexing. The new version of WordSieve outperforms the earlier
version and reliably outperforms the other algorithms in our tests as well. Average
weighted precision results on two precision/recall tests are shown in figures 1 and 2.
This suggests that competitive learning techniques can be used to gather task context
information implicitly provided by the user and use this information to improve infor-
mation indexing and retrieval.
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Figure 2: Performance with Usenet Data
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