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ABSTRACT

Document classification toward efficient
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Objective

Results

This paper describes ongoing efforts in enhancing automated document classification toward efficient event-based
biosurveillance.

We have tested the proposed framework to facilitate
supervised machine-learning classifiers on past data. The
framework has been implemented in the Argus surveillance
workflow. We are in the process of evaluating the performance of trained classifiers in operational settings. Meanwhile, we became aware of inherent challenges in the
framework that could affect performance of classifiers, which
include class-imbalance in training data sets, that is, few
labeled irrelevant (or relevant) articles may be available
because of labeling bias (or to the inherent class-imbalance),
and dominant topics in labeled examples, for example,
articles on seasonal influenza.
Using past data, we observed that informative subsets
could be derived using document clustering, for example,
k-means clustering.

Introduction
Event-based biosurveillance is a practice of monitoring
diverse information sources for the detection of events
pertaining to human health.1–3 Online documents, such as
news articles on the Internet, have commonly been the
primary information sources in event-based biosurveillance.4–8 With the large number of online publications as
well as with the language diversity, thorough monitoring of
online documents is challenging. Automated document
classification is an important step toward efficient eventbased biosurveillance. In Project Argus, a biosurveillance
program hosted at Georgetown University Medical Center,
supervised and unsupervised approaches to document
classification are considered for event-based biosurveillance.

Methods
In Argus operations, analysts are requested to label online
documents that they read in their regular surveillance work.
Currently, two document classes, relevant and irrelevant, are
assumed. With such labeled articles, a customized classifier is
trained for target geographic regions/languages using a
machine-learning algorithm. Documents retrieved from a
Boolean keyword search can be classified (filtered) or ranked
according to the relevancy scores assigned. In addition, we
considered dynamic grouping of documents, in contrast to
classification into predefined classes. To reflect analysts’
perspective in clustering documents, we try to weight
features (for example, keywords) based on information
extracted from class-labeled documents and/or past event
reports.
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Conclusions
We observed promising results on automated document
classification in our preliminary experiments. Previously
good results have been reported by other related studies in
this domain.4–8 Meanwhile, Boolean queries created and
maintained by expert analysts have also been found effective
in Project Argus. The utility of automated document
classifiers in contrast to the Boolean keyword search should
be evaluated in real-life surveillance settings in the future.
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