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Departimento di Sistemi e Informatica, Università degli Studi di Firenze, Via di Santa Marta 3, 50139 Firenze,
Italy

Keywords: (biomedical) natural language processing, kernel methods, statistical relational learning

Evidence-based medicine (EBM) or evidence-based
practice (EBP) is an approach whereby clinical de-
cisions are supported by the best available evidence
gained from scientific research. This is done by sys-
tematically reviewing, appraising and using clinical
research findings to improve the patient care, which
requires efficient access to such evidence. Therefore
abstracts in EBM can be labeled using a set of pre-
defined medical categories, the PICO criteria. This
paper presents an approach to automatically annotate
sentences in medical abstracts with these labels. Since
each sentence can have multiple labels, the task is a
multiclass multilabel classification problem at the sen-
tence level.

As indicated by (Kim et al., 2011), both the structure
of the words in the sentence and that of the sentences
in the document are important features for this task.
Furthermore, the sequential information can leverage
the dependencies between different sentences in the
text. Therefore we propose an approach using kLog
(Frasconi et al., 2011) to tackle this problem. kLog is
a new language for logical and relational learning with
kernels, that is embedded in Prolog, and builds upon
and links together concepts from database theory, logic
programming and learning from interpretations. It is
able to transform relational into graph-based represen-
tations and apply kernel methods on these.

The choice for kLog was motivated by the results of
(Verbeke et al., 2011), where we showed that a statis-
tical relational learning approach using kLog is able to
process the contextual aspects of language. The cur-
rent task adds two levels of complexity. First, next to
the relations between the words in a sentence, now also
the relations between the sentences in the documents,
i.e. biomedical scientific abstracts, become important.
To cope with this, we use the (high-dimensional) fea-

tures that are generated by kLog as input for a struc-
tural support vector machine, in order to handle the
sequence tagging. Second, since each sentence can
have multiple labels, we use a stacking approach in
which the the classifiers for the individual labels are
combined in a pipeline, such that predictions made in
the previous step in the process can be taken into ac-
count as features in the next, due to which we can
simulate collective classification of the sentence labels.

We are currently investigating which features are most
influential using feature selection techniques such as
group lasso. In this way we want to select features
simultaneously according to the groupings induced by
the graph structure. The goal is to gain more insight
into the importance of the relational features gener-
ated by the graph kernel, which could be of general
interest for computational linguistics.
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