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ÁLinguistics and Computer Science 

ÁResearch in Artificial Intelligence and Law - 

deontic concepts in contracts (e.g. obligation), 

text analysis and information extraction from 

legal case decisions, legal ontologies, 

computational argumentation, legal case-

based reasoning, and policy consultation 

ÁBlog: 

Language Logic Law Software 
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BACKGROUND 

http://wyner.info/LanguageLogicLawSoftware/
http://wyner.info/LanguageLogicLawSoftware/


ÁJURIX The 23rd International Conference on 

Legal Knowledge and Information Systems, 

University of Liverpool, UK, December 16-17. 

ÁICAIL 2011 The 13th International Conference 

on Artificial Intelligence and Law, University of 

Pittsburgh School of Law, USA, June 6-10. 

ÁWorkshop on Modelling Legal Cases and Legal 

Rules at JURIX, Liverpool, UK, December 15. 
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UPCOMING CONFERENCES 

http://pcwww.liv.ac.uk/~confcsc/Jurix2010.html
http://www.law.pitt.edu/events/2011/06/icail-2011-the-thirteenth-international-conference-on-artificial-intelligence-and-law


ÁMotivations. 

ÁGoals. 

ÁTools. 

ÁExamples: 

ÁText Analysis (information extraction). 

ÁLegal Ontologies (representation in a 

knowledge base). 

ÁConnection between them. 
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PROCESSING OF LEGAL TEXTS AND 

REASONING 



ÁAbundance of (online) legal text, in language,  

containing knowledge.  Must be processed 

(indexed, summarised, etc.) in order to be 

useful to legal researchers who want to find 

information in a reasonable amount of time. 

ÁCurrent technology has some indexes, but 

these are limited, inflexible, and use meta-

data. 

ÁString searches are powerful, but limited.  
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MOTIVATIONS 



ÁComplexity of legal reasoning 

Áfinding relevant precedents in a case base 

which can be used to argue one's side in a 

case. 

Ádetermining applicability of legislation. 

 

ÁLots of intellectual leg-work to do legal 

research (time, money, expertise). 
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MOTIVATIONS 



ÁProvide tools to assist legal researchers in 

finding the information they want using 

incremental, interactive, constructive concept 

search. 

ÁProvide structured knowledge representations 

to support representation and reasoning. 

 

ÁToday give a brief, informal overview of some 

recent work towards these goals. 
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GOALS 



ÁReplace legal professionals. 

ÁModel all (most) aspects of the law or legal 

reasoning. 

ÁAddress context, change, social factors.... 
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NOT-GOALS 



ÁGeneral Architecture for Text Engineering 

Á'lexicons' of terms. 

Áannotation rules for concepts. 

Ásearches among annotations. 

ÁProtégé -  knowledge acquisition and ontology 

editor 

ÁDefine classes of entities, their properties, 

relations, and constraints. 

ÁTest for consistency and draw inferences. 
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TOOLS 



ÁBriefly.... 

ÁExamples of case 'elements'. 

ÁCase factors (work with Wim Peters, University 

of Sheffield). 
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TEXT ANALYSIS 



ÁOur approach is bottom up, conceptually 

organised, using linguistic and computational 

linguistic techniques. 

ÁList elements or words of similar meaning. 

ÁAssociate each list with a 'cover concept'. 

ÁAnnotate the corpus with the concepts. 

ÁSearch the corpus for concepts or combinations 

of concepts. 

ÁResults are patterns of occurrences of concepts. 
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TEXT ANALYSIS - OVERVIEW 



ÁCauseOfAction: 

Áunfair competition, dilution, copyright infringement, 

unauthorized publication, counterfeited goods, 

copycat designs, reverse engineering 

ÁDistrict abbreviations used in rules: 

Ácal., p., f., wis., n.w., s.w., s.ct., l.ed., u.s.p.q. 

ÁJudgementTerm: 

Ágrant, deny, reverse, overturn, order, remand, 

remand, redact, affirm, remit, judgement, verdict 
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TEXT ANALYSIS - ELEMENTS 



Á Rules that construct complex annotations 

from simpler elements: 
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TEXT ANALYSIS - ELEMENTS 



Á Citations: 
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TEXT ANALYSIS - ELEMENTS 



Á Case Names: 
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TEXT ANALYSIS - ELEMENTS 



ÁCase factors are those facts of the case which 

(together with the law) dispose the decision 

one way or the other. 

ÁWant to find precedents which are on-point, 

distinguishing, and so on in terms of the 

similarity to (difference from) the current 

case. 

ÁAs was decided the precedent, so should be 

decided the current case, ceteris paribus. 
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TEXT ANALYSIS - FACTORS 



ÁIntellectual property factors: 

ÁPlaintiffõs product information could be learned 

by reverse engineering. 

ÁPlaintiff disclosed product information during 

negotiations with defendant. 

ÁDefendant obtained plaintiffõs information 

through deception. 

ÁPlaintiff adopted security measures. 

ÁComplex textual patterns of concepts. 
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TEXT ANALYSIS - FACTORS 
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TEXT ANALYSIS - FACTORS 
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TEXT ANALYSIS - FACTORS 
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TEXT ANALYSIS - FACTORS 



ÁIncorporated fine-grained linguistic 

information to represent semantic predicates, 

selection restrictions, and thematic roles. 

Supporting search for, e.g. verbs with 

causation and having agents. 

ÁAdd to this syntactic parses for sentence and 

phrase structure. 

ÁExperimenting with how to use this very fine-

grained and powerful tool to search a case-

base with interesting search patterns. 
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TEXT ANALYSIS - FACTORS 



ÁBriefly.... 

ÁWhat is the difference between an ontology 

and a taxonomy? 

ÁAn example of a legal case-base ontology with 

an instantiation of Popov v. Hayashi (work 

with Rinke Hoesktra, University of 

Amsterdam). 
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LEGAL ONTOLOGIES 



ÁAn ontology: 

ÁExplicitly and formally defines the concepts 

and relations in a given domain. 

ÁProvides a common, machine-readable 

terminology for transmission and automated 

processing. 

ÁConsists of classes, the subsumption relations 

between classes, properties of instances of  

classes, and restrictions on properties. 
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LEGAL ONTOLOGIES 



ÁA taxonomy is a terminological classification - 

subclasses and super-classes of terms. 
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TAXONOMIES V. ONTOLOGIES 

Dog Cat 

Animal 

Spaniel Terrier Persian Tabby 



ÁFor an ontology, define the classes in terms 

of properties and relations 

ÁSpaniels are good family pets, not very intelligent. 

ÁJack Terriers are good shepherding dogs, very 

intelligent. 

ÁAxioms (general rules): 

ÁGood family pets are not good shepherding pets. 

ÁGood shepherding pets are not good family pets. 
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TAXONOMIES V. ONTOLOGIES 



ÁInferences: 

ÁIf one has a good shepherding dog, then the 

dog is intelligent, not a good family pet, and 

a Jack Terrier. 

ÁIf one has a Spaniel, then it is a good family 

pet. 
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TAXONOMIES V. ONTOLOGIES 



ÁUsing properties and relations to define the 

classes: 

ÁMakes knowledge explicit and transferrable. 

ÁSupports inference. 

ÁUntethers the individuals from context. 

ÁAllows easier detection of inconsistencies. 

10/11/2010  Copyright (c) 2010 Adam Wyner 27 

TAXONOMIES V. ONTOLOGIES 



ÁAdditional advantages: 

ÁOntological classes, relations, and properties 

can be used as annotation labels, which 

facilitates the interface between an annotated 

text corpus and the ontology. 

ÁA populated ontology is a case base which can 

be queried and used to support case-based 

reasoning. 
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LEGAL CASE-BASE ONTOLOGY 



ÁThe ontology contains not only elements of 

indexing the case (e.g. party, jurisdiction, and 

date), but also elements used to reason to a 

decision (argument schemes). 

ÁExpressed in the Ontology Web Language 

(OWL), which is a formal representation of an 

ontology which can be distributed and used on 

the web (in XML).  Such ontologies are basic 

to the Semantic Web. 
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LEGAL CASE-BASE ONTOLOGY 



ÁIn following, we have fragments of our overall 

ontology given in graphics. 

ÁSee our A Legal Case OWL Ontology with an 

Instantiation of Popov v. Hayashi for details. 
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LEGAL CASE-BASE ONTOLOGY 

http://wyner.info/research/Papers/WynerHoekstraKER2010Ontology.pdf
http://wyner.info/research/Papers/WynerHoekstraKER2010Ontology.pdf
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