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Towards a multi-label sentence classifier for automatic identification of rhetorical moves in English
abstracts

The relevance of automatically identifying rhetorical moves has been widely acknowledged due to its
various applications to the development of Natural Language Processing tools [1,2,4,5,8,9,13,14]. A
“move” refers to “a discoursal or rhetorical unit that performs a coherent communicative function in
a written or spoken discourse” [11].

Two approaches have been proposed to automatically detect moves in scientific texts: (i)
Argumentative Zoner [12] is language-dependent and makes use of lexical, syntactical and structural
features; (ii) the Text Categorization approach is language-independent and uses a bag of clusters
with n-grams from 1 to 5 [1,8]. Although rhetorical moves can be realized by a clause, a sentence, or
several sentences [11], most current machine-learning classifiers have established a one-to-one
relationship between sentences and moves. Another drawback is the limited size of their training
corpora.

The present study intends to overcome these limitations and builds on our previous work [5], which
introduced AZEA (Argumentative Zoning for English Abstracts), a high-accuracy system which uses a
robust set of linguistic features to automatically detect moves in abstracts from pharmaceutical
sciences. Our primary aim is to develop a multi-label sentence classifier, using AZEA’s set of features
and a list of formulaic-expressions created automatically [7] and two large training corpora from two
broad research fields: (i) physical sciences and engineering (PE) and (ii) life and health sciences (LH).
The former is made up of 845 abstracts (144,683 tokens) and the latter consists of 690 texts
(150,248 tokens), taken from research papers written in English and published by various leading
academic journals. Seven moves are considered [10,6]: background, gap, purpose, methodology,
results, conclusion, and outline, which is used to classify instances making reference to the structure
of the paper.

The Kappa Statistics [3] indicated that the multi-label sentence classification is reproducible,
although some disagreements should be settled. Three experienced annotators tagged 38 abstracts
from the PE and 34 from the LH corpus, previously parsed with a full syntactic parsing (OpenNLP
project) and a scripting code to identify clauses and prepositional phrases. The kappa values were
0.69 (N=529, k=3, n=21) and 0.60 (N=453, k=3, n=22) for the LH and the PE corpora, respectively. The
overall kappa was 0.65. The LH corpus was then automatically tagged by AZEA's current version and
manually validated by one single annotator. Full annotation of the PE corpus is in progress.

Since AZEA’s accuracy drops considerably when used in a corpus with research areas different than
those from the training phase, we propose to develop two classifiers (for LH and PE). Another critical
issue is that multi-labeled sentences represented only 5% of sentences from the manually annotated
corpus. This paper discusses the various challenges involved in automatically assigning multi-labels
to a given sentence and works towards satisfactory solutions. In addition, we also intend to make
the two corpora publicly available so that they may serve as benchmark for the task.
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