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Argument images from RATIONALE (http://rationale.austhink.com/rationale2.0/tutorials/index.htm)
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5. Current search 
technologies based on 
keywords (FindLaw, 
Justis, JustCite, LexisNexis, 
WestLaw, etc...)

6. Legal documents 
contain high range 
of argumentation.

Motivation

1. Number of legal 
documents rapidly 
growing. Case Law 
based on prior legal 
cases.

2. Legal documents 
are long and complex 
to read. High use of 
rhetoric.

4. Need better ways to 
access, summarize and 
visualize  the 
information. 

3. Time consuming 
and high costs.



Motivation

Argumentation detection
− ease the understanding of the text

− better identification of important information

− new possibilities to index/search documents

Current Information: articles, 
court, etc...

?
+



Motivation

Argumentation classification & visualization
− produce/show clear, strong, well-organised arguments

− ease the evaluation of reasoning 

− ease the understanding of someone's reasoning

− help on teaching general reasoning 

− help on teaching critical thinking skills



Motivation

Argumentative 
sentences
detected

Argumentative 
sentences
classified

Argumentative structure visualized
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Argumentation 
=> to defend a standpoint (or conclusion)

=> set of premises to support or attack

=> inference rule to move from A to B

Argumentation

Legal Cases
=> plaintiff files a claim :  alleges certain facts + states a conclusion of law 

=> defendant files an answer:

(a) deny the allegations of fact in the plaintiff's complaint

(b) assert additional facts +  necessary conclusions of law 

=> factfinder determines what actually happened in the case



Introduction

Motivation

Argumentation

− Overview

− Problems



Argumentation: problems (I)
Ambiguity language & implicit information

How related is “artificial lighting” to “studio on Earth”? 
World knowledge
Domain dependency

Usually when people provide reasons or objections they don't explicitly state 
all the premises. People typically "hide" one or more premises.

Logicians use the term enthymeme for an argument with a hidden premise.  
Most arguments encountered in everyday contexts are enthymematic. 



Argumentation: problems (II)
Different structures

BASIC COORDINATE

MULTIPLESUBORDINATE



Argumentation: problems (III)
Argumentation ambiguity

Wigmore, 1913 Walton, 1995

Several visualizations:
Argunet, Araucaria, Reason!Able, Athena, Carneades, ...

Toulmin, 1958

+ ...
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Argumentation annotation

Argumentation Detection



Argumentation annotation

ECHR

Source

Language English
Annotators 2 annotators + judge
Restrictions set of guidelines
Documents full documents
Agreement High (80%)
Remarks Homogeneous

Case Law of the European 
Court Human Rights 
(judgements & decisions) 

Lack of resources Problems

− Manual process

− Time consuming

− High costs

− Human errors



Automatic Argumentation Detection

Argumentation annotation

Argumentation Detection



Argumentation Detection

Argumentative parsing by manually derived rules [Mochales & 
Moens, 2008]

− Study of case law argumentation (syntactic, semantic, 
structural)

− Development context-free argumentation grammar

− Implementation of a LR parser



Argumentation Detection

Context-Free Grammar
G is a 4-tuple: G = (V, Σ, R, S) where

1. V, is a finite set of non-terminal characters or 
variables. 

2.  Σ, is a finite set of terminals, disjoint with V.

3. R, is a relation from V, to (V U Σ)* such that Ǝ w ϵ (V 
U Σ)* : (S,w) ϵ R. R is a finite set, called the rules of 
the grammar.

4. S, is the start variable, used to represent the whole 
sentence (or program). It must be an element of V.

LR parser

Bottom-up parsing because it attempts to deduce the 

top level grammar productions by building up from 

the leaves.

Grammar for:

“astronomers saw stars”

S -> NP VP

VP -> V NP

NP -> astronomers

NP -> stars

V -> saw

S

NP VP

astronomers V NP

starssaw
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Argumentation Detection
Results 

− over 20 ECHR documents

− 60% accuracy on the correct recognition of tree-structures

− 65% average compression ratio

Type # Sentences Precision Recall F-measure
Premise 430 59% 70% 64.03%
Conclusion 156 61% 75% 67.27%
Non-Argumentative 1087 89% 80% 84.26%
Final Decision 63 100% 100% 100.00%

− Problems:

Ambiguity between structures (40% errors)

High human cost, time consuming and dataset dependent

Terminal symbols detection ->  low precision
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Argumentation Detection



Conclusions

Contributions
− Dataset for argumentation detection

− Automatic tool: 

detects

classifies 

visualizes

Open Questions

− Is the detection enough accurate?

− Can it help on real legal searches?



raquel.mochales@cs.kuleuven.be

http://www.cs.kuleuven.be/~raquel/

Thank you for listening!
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