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Legal information

 affects our daily life

 contained in legal databases, covering different jurisdictions and access 
policies

 typically represented as natural language

 Heterogeneous and incomplete metadata

 Not used by legal practitioners

 hard to search for legally not educated people

Introduction

Legal knowledge is required to find, assess and interpret legal information



Austria

Germany

EU

Italy



 Mainly keyword based

 Additional filters may be avbl

 Typically long result lists

 Time consuming task to find 
required information

 Maybe unclear interpretation of 
terms

 Additional sources (eg. 
commentaries) are available 
against paid subscription

 Missing links of documents

 Central search interface

 Semantic search

 Linked documents to support 
better information lookup

 Add external sources or provide 
required information as related 
documents

 Standardized document 
classification schema

SAMPLE FOOTERPAGE 4

Legal Information Search

vs



What do we want:

 Interlinked legal documents

 Using standardized identifiers 

 European Case Law Identifier (ECLI) 

eg. COSTA/E.N.E.L decision: ECLI:EU:C:1964:66

 European Law Identifier (ELI)

eg. Passenger Rights Regulation eli/reg/2004/261/oj

 Minimum set of metadata for legal documents
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Towards a Legal Knowledge Graph



 Not all countries participate

 Different levels of implementation
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ECLI/ ELI Participation
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European E-Justice Portal
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Which sources can be used?



What are the advantages:

 Multi-lingual and cross-jurisdictional search

 Support the comparative analyses of court decisions and different legal 
interpretations of legislation

 Enables the evolution of legislation and jurisdiction

 Interlink legal knowledge with external knowledge bases

What are the challenges/ opportunities:

 Information in machine-readable format  Information extraction

 EU wide standardized classification schema  Document classification

 ... and a framework that supports this tasks
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Towards a Legal Knowledge Graph



 Expressions that follow a specific pattern

 Provide best annotation results

 Legal language, but jurisdiction dependent
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Information Extraction - Patterns



 Compare values to predefined lists

 Appropriate for „static“ content, eg. locations, courts,...

 Needs to be updated regularly
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Information Extraction - Gazetteers



 Learn annotations automatically

 Appropriate when other methods do not work

 Requires a set of annotated training documents

 No public datasets available

 Jurisdicition specific

 Who would be willing to annotate many documents?

 Gives no clear answer but probabilities

 Focus on precision / recall?

 Precision = Share of relevant documents 

 Recall = Share of successfully retrieved documents
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Information Extraction – Machine Learning
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Precision vs Recall

Correct:

 award of contract

 white sugar

 export refund

 export 

 third country

Commission Regulation ( EC ) No 942 / 2005 of 21 June 2005 establishing the standard import values for
determining the entry price of certain fruit and vegetables […], Having regard to Commission Regulation ( EC ) No
3223 / 94 of 21 December 1994 on detailed rules for the application of the import arrangements for fruit and
vegetables [ 1 ] , and in particular Article 4 ( 1 ) thereof , Whereas : ( 1 ) Regulation ( EC ) No 3223 / 94 lays
down , pursuant to the outcome of the Uruguay Round multilateral trade negotiations , the criteria whereby the
Commission fixes the standard values for imports from third countries , in respect of the products and periods
stipulated in the Annex thereto . ( 2 ) In compliance with the above criteria , the standard import values must be
fixed at the levels set out in the Annex to this Regulation […]

Machine-learning:

 award of contract

 white sugar

 export refund 

 raw sugar 

 fruit sugar

 sugar product

Precision = 
Recall = 

F-score =

0.50
0.60
0.54



 Legal documents can be long  „summarize“ by classifying into categories

 For a European knowledge graph  use common classes

 EuroVoc thesaurus

 Multi-disciplinary multi-lingual thesaurus covering many domains (eg. Law, 
business, geography,...)

 Provides (preferred/ alternative) terms in official languages of EU member states

 Approaches:

 TF-IDF

 Word2Vec, Doc2Vec + Combinations with TF-IDF

 Deep Learning: fast.ai

 Used corpora: JRC-Acquis V3, KE-Darmstadt

 ~ 20,000 EUR-Lex documents

 ~ 3500 EuroVoc classes
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Document Classification
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Document Classification



 Graphical User Interface

 Query/ store documents in database

 Automatically annotate and classify 
documents

 Export in RDFa format to display in 
HTML 

SAMPLE FOOTERPAGE 16

Automatic Document RDFa Annotator 
(ADORN)



 Data availability

 Access

 Copyright

 Natural Language Processing

 Extract the „essence“ of a case

 Document summarization

 Argument mining

 Lack of interest of national goverments

 Language barriers
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Open Challenges/ Opportunities
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Open Challenges/ Opportunities

Questions?


