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• Motivation

o Argument structure learning (ASL) involves detecting and tagging relationships between 
argumentative components in a text.

▪ Example shown below

o ASL models help facilitate more accurate and deeper comprehension of text and hence 
play a critical role in various NLP applications

• Prior works

o Previous works [1, 2, 3] conducted pairwise relation classification for ASL without 
contextual information.

o A more recent attempt by [4] encodes the contextual arguments with a transformer 
architecture. But they still ignored the relationships between contextual arguments.

o A key challenge posed by argument structure learning, a sub-task of argument mining, is 
that fully understanding the relationship between two arguments often requires capturing 
contextual knowledge about other arguments and their relationships.
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Introduction

Figure 1: A simple example of an argumentative structure showing attack 

(orange arrow) and support (green arrow) relationships.



• Our Contribution

o We propose a novel approach called DMON to encode contextual arguments and 

their relationships by connecting the argument structure with a relationship 

tensor.

o We propose a bidirectional learning mechanism that allows distinguishing head 

and tail arguments in a relationship.

o We design a cropping strategy to handle the scarcity of training data.

o Experimental results on five different-domain argument structure learning datasets 

show that our method outperforms state-of-the-art models for the ASL task.
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Method

Figure 2: We select argument C as the observation object. This example shows the 

correlation between the head (red) and tail (blue) relationship information and a relationship 

tensor. Each element in this relationship tensor is the concatenation of two arguments.



LIIR lab, Department of Computer Science
7

Method

Figure 3. The overall architecture of the DMON model.



LIIR lab, Department of Computer Science
8

Results

Table 1. Experimental results of argument structure learning in terms of macro-F1 scores on three 

AbstRCT medical datasets.S-F1, A-F1, U-F1 and F1 refer to the average macro-F1 score of the support 

relation, of the attack relation, of no-relation, and of their average, respectively. For DMON the mean 

results over 5 runs with variance are shown.
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Results

Table 2. Experimental results of argument structure learning in terms of macro-F1 scores on the SciDTB

datasets. For DMON the mean results over 5 runs with variance are shown. Full-F1, R-F1, U-F1 and F1 

refer to the average macro-F1 score of the full label space, the related relation, of no-relation, and of 

related and no-relation, respectively.
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Results

Table 3. Experimental results of argument structure learning in terms of macro-F1 scores on the CDCP 

datasets. For DMON the mean results over 5 runs with variance are shown. R-F1, U-F1 and F1 refer to 

the average macro-F1 score of the related relation, of no-relation, and of their average, respectively.



• Bidirectional Learning mechanism

oPurpose: encode contextual arguments and their relationships to benefit 

the ASL task

oTable 4

• Cropping strategy

o Handle the scarcity of training data

oTable 5 + Figure 4
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Ablation study

Table 4. Experimental results of argument structure learning in terms of average macro-F1 scores on the 

Neoplasm (Neo), Glaucoma (Gla), Mixed (Mix), and CDCP datasets. w/o Voter (h) or Voter (t) removes the 

confidence voter and leverages head or tail prediction, respectively. w/o T or H removes either the head 

branch or tail branch when training the model. w/o H+T completely removes the bidirectional learning 

mechanism.
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Ablation study

Figure 4. Macro-F1 scores when changing window size of contextual arguments.
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Ablation study

Figure 4. Results of the cropping strategy with window size of 13 (DMON_win=13) and of 

using the complete relationship tensor (DMON_full) during training.



• A novel framework called the Dual-tower Multi-scale cOnvolution neural 

Network (DMON) to deal with the ASL task

o learn the argumentative DAG structure taking into account contextual 

argumentative relationships.

•SOTA performance on five datasets covering the medical, legal and scientific 

domains, namely abstRCT-neoplasm, abstRCT-glaucoma, abstRCT-mixed, 

CDCP, SciDTB.
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