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INTRODUCTION
Argument mining can be divided into four sub-tasks: 
• Argumentative component recognition (separating 

argumentative units from non-argumentative units) 
• Argumentative component classification (classifying 

argumentative component types, i.e., claim or 
premise)

• Relation recognition (finding relations between 
argumentative components) 

• Argumentative relation classification (classifying 
argumentative relation types i.e., support or attack)

Based on granularity, it can be divided into: 
• Sentence-level task: the boundary of an argumentative 

component is the same as a sentence
• Token-level task: the length of argumentative 

components can range from less than a clause to 
several sentences.

MOTIVATION

Relevance between zoning and argument:
• Argumentative components mainly exist in the Result

and Conclusion zones,
• premises are more likely to occur in the Result zone，
• claims are more likely to occur in the Conclusion

zone.

Figure 2: Distribution of argumentative components and zoning 
information within the training subset of PubMedRCT dataset. 
Zoning labels are predicted labels using a tool named HSLN 
(Jin and Szolovits, 2018)
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Abstract

Text zoning aims at segmenting a text into zones (or classes), that differ from each other regarding their content. Argumentative
zoning, a specific text zoning scheme proposed for the scientific domain, is even considered as the antecedent for argument
mining by many researchers. But surprisingly, little work is concerned with exploiting zoning information to increase the per-
formance of argument mining models, despite the relatedness of the two tasks. In this paper, we propose two transformer-based
models to incorporate zoning information into argumentative components identification and classification tasks. One model is
for the sentence-level argument mining task and the other is for the token-level task. In particular, we add the zoning labels, as
predicted by an optimised model, into the beginning of each sentence, inspired by the original position of zoning labels in a
particular biomedical abstract. What’s more, we employ multi-head attention to transfer the sentence-level zoning information
into each token in a sentence. From experiment results, we find a significant improvement in F1-scores for tasks at both levels.
It is worth mentioning that these zoning labels can be obtained with high accuracy utilising automated approaches, thus exist-
ing argument mining models can be improved by means of incorporating zoning information without additional annotation cost.
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1. Introduction

Argument mining (also known as argumentation min-
ing) is a task that aims at analyzing the argumenta-
tive structure of a discourse. This task can be di-
vided into four sub-tasks (Eger et al., 2017): argumen-
tative component recognition (separating argumenta-
tive units from non-argumentative units), argumenta-
tive component classification (i.e., the distinction be-
tween claims and premises), argumentative relation
recognition (finding relations between argumentative
components) and argumentative relation classification
(i.e., whether claims support or attack each other).
Based on the granularity, argument mining can be di-
vided into sentence-level and token-level tasks. The
token-level task means that the length of argumentative
components can range from less than a clause to several
sentences.
In scientific literature, arguments are the fundamental
building blocks whose main purpose is to persuade oth-
ers to accept the academic opinion (claims) proposed
by the authors. This means that the key to understand-
ing a scientific paper is to find the argumentative struc-
ture of the paper. However, as the number of literature
has grown exponentially(Bastian et al., 2010), it is ex-
tremely time-consuming to manually analyze the latest
research and understand the argumentative structure of
the related literature on such a large scale. Automatic
identification of the argumentative structure in scien-
tific literature is important for researchers and practi-
tioners to follow the newest research and find the most
useful information from millions of works. In this pa-
per, we focus on argumentative component identifica-
tion and classification from biomedical literature ab-
stracts.

Background: We have recently suggested that bolus
5-fluorouracil (5-FU) may work via a RNA directed
mechanism while ...
Patients and methods: Two hundred fourteen patients
from nineteen Italian centers were randomized to the
control arm ...
Results: {Nine CR and twenty-seven PR were obtained
on one hundred eleven evaluable patients treated in ex-
perimental arm (RR = 32%, 95% confidence interval
(95% CI): 24%-42%), while two CR and eleven PR
were observed among one hundred three evaluable pa-
tients in control arm (RR = 13%, 95% CI: 7%-21%)
}premise1. ... {Eighty percent of patients receiving
second-line chemotherapy in control arm were treated
with continuous infusion 5-FU }premise5.
Conclusions: Alternating, [schedule-specific biochem-
ical modulation of FU is more active than ... ]claim1.
[However, the overall survival was similar suggesting
that alternating bolus and infusional 5-FU upfront may
be as effective as giving them in sequence as first- and
second-line treatment ]claim2.
Text zoning aims at segmenting a text into zones (or
classes), that differ from each other regarding their con-
tent (Gnehm, 2018). Here, each zone consists of text
parts dedicated to a particular function. For example,
email zoning (Repke and Krestel, 2018) segments an
email into five zones including body, header, signoff,
signature and greetings. A job advertisement can be
divided into eight zones (i.e., company description,
reason of vacancy...)(Gnehm and Clematide, 2020). As
for scientific literature, there are several different zon-
ing schemes(Teufel and others, 1999; Liakata et al.,
2010; Kim et al., 2011; Dernoncourt and Lee, 2017).
Among them argumentative zoning (Teufel and oth-

Figure 1: An abstract from PubMed 11142481. We remove 
several sentences for brevity. The sequences in curly 
brackets are premises (pieces of evidence supporting or 
attacking claims) and in square brackets are claims.
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Figure 3: Overview of our model. 𝑡! represents zoning 
labels, and 𝑐𝑙𝑠 is the special token [CLS] in SciBERT

We propose a method leveraging zoning information 
for the argumentative component identification and 
classification tasks in the biomedical domain. 
Specifically, we added the predicted zoning label in 
front of each sentence, which is then given as input to 
the encoding layer. Experiment results performed at 
sentence-level and token-level demonstrate the 
effectiveness of utilizing zoning information for the 
task of argument mining. 
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Text zoning aims at segmenting a text into zones. Here, 
each zone differs from others and consists of text parts 
in terms of a particular function. Biomedical literature 
abstracts can be divided into five zones: Background, 
Objective, Method, Result and Conclusion. 

To leverage the zoning information, we placed the 
corresponding zoning label in front of each sentence in an 
abstract. The zoning label of each sentence is not golden 
label but predicted by HSLN (Jin and Szolovits, 2018).

Table 3: Results for token-level argument mining. All the reported results are statistically significant. Best results are 
highlighted in bold. TLAM is our token-level argument mining model. F1 and f1 stand for macro- and micro-averaged F1-
scores, respectively. C-F1 and E-F1 stand for macro-averaged F1-scores for claim and evidence, respectively.

Table 2: Results for sentence-level argument mining. Best 
results are highlighted in bold. SLAM is our sentence-level 
argument mining model.

Heuristic method: Sentences labelled as Background, Objective and Method are classified as non-
argumentative sentences, and all the tokens of non-argumentative sentences are all labelled as O (Outside). 
Sentences labelled as Result are considered evidences and labelled as Conclusion are classified as claims. 

TLAM_Single_{B,O,M,R,C}: The model only exploits a single zoning label, i.e., Background, Objective, 
Method, Result and Conclusion respectively.

AbstRCT dataset (token level):
• Neoplasm corpus, only includes abstracts concerning 

neoplasm, used for train, development and test. 
• Glaucoma corpus only includes abstracts concerning 

glaucoma, used for test.
• Mixed corpus includes abstracts concerning five 

diseases (neoplasm, glaucoma, hypertension, 
hepatitis and diabetes), used for test.

SciARG dataset (sentence-level). It’s a fine-grained 
dataset that contains eleven types of argumentative 
components (i.e., proposal, observation).

Table 1: Statistics of the datasets


