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Can the AIs write a Law?
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eLegal evolution

1990s 2000s 2010s 2020s 2030s

Corriere della Sera, 30 Maggio 1985 



Norms, legal text, legal rules

◼ In the legal domain we have different
objects to represent:

❑ norms: abstract mandatory commands 
concerning rights or duties

❑ legal concepts: abstract concepts (e.g. good 
faith)

❑ textual provisions: sequences of text that 
express norms and concepts

❑ rules: modelling of the text in logical rules 
and converting them into a formal 
representation

❑ interpretation: additional meta-rules on 
top of other rules – hermeneutics

Legal Theory, Philosophy of Law, 
Philosophy of Language, 

Constitutional Law

“FILL THE GAP”
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“Rules as Code” 
“Beyond mark-up of legislation for publishing purposes 
moving to machine-consumable legislation”

Waddington M., Machine-consumable legislation: A legislative drafter’s 
perspective – human v artificial intelligence, Loophole, 2020

Russell, Chomsky, Wittgenstein, Austin, Gödel, Searle, Ross, Sartor, 

Prakken, Rotolo, Governatori, van Der Torre, Boella, etc.
Interpretation Theory, Philosophy of Law,  Philosophy of language

Code < Natural language
Code = Natural language
Code > Natural language

1. Concept models

2. Decision trees

3. Rule statements

4. Rules as Code + interpretation + context 

+ cycle dialogue



Lawyer-readable
Coding not

Human-readable

Black box risk in “Rules as Code”

Explicability ?
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machine-consumable good for what

Drafting applications (“Better regulation”)

Publication and communication

Interoperability & Integration

Search enhancing 

Execution (smart contract)

Linguistic support

1.Help the translation and the linguistic tasks with AI

2. NLP tools for extracting legal knowledge (e.g., actors, events)

Artificial intelligence applications

1. Legal Reasoning (e.g., detect ex-ante legislative inconsistency during 
drafting)

2. Compliance checking (e.g., ex-post analysis GDPR, license)

3. Machine Learning Extraction (e.g., clustering, classification, extraction 
of situations) (e.g., Claudette)

4. Data analytics on the documents (e.g., network analysis)



LegalXML
◼ Provide a set of integrated standards for modelling the entire 

“Semantic Web cake” in the legal domain

◼ Provide an integrated architecture able to take advantage of the 
integration of all knowledge and close the gap between text, 
ontologies, rules Sartor, 2009

AKN ELIECLIURN:LEX

LegalCiteM – OASIS

ELI/ECLI/AKN-ontology - RDF

LegalRuleML - OASIS

LegalDocML – Akoma Ntoso
OASIS

Smart Contract

Explicability



Legal Document, Legal Rules, Legal Ontology
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Accursio Magna Glossa
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OASIS and LegalXML

◼ LegalXML.org Community – 1998.

❑ Legal, court, business, academic, and technology 
professionals.

❑ Collaboration on non-proprietary standards for 
the legal community.

◼ OASIS LegalXML Member Section – March 2002.

LegalCiteM 

(about legal 

citations)

LegalXML

LegalDocML 

(about Legal Markup, i.e., Akoma Ntoso)

LegalRuleML

(about norms 

and meta-rules

formalization)

Electronic Court Filing



Success stories of Akoma Ntoso
◼ Senate of Brazil (AKN in Portuguese, acts, bills, point-in-time)

◼ European Parliament (bill and amendments)

◼ Library of Congress of Chile (bill and debates)

◼ Senate of Italy (bill publication in open data)

◼ Parliament of Uruguay (bill workflow)

◼ US Code Consolidation service (code management)

◼ State of California (xml standard for document management)

◼ Hong Kong City State (xml standard for document 
management)

◼ Kenya Law Report (xml standard for document management)

◼ Federal Chancellery of Switzerland (publication in gazette)

◼ High Court of Cassation of Italy (xml standard for document 
management)

◼ FAO pilot cases on standards and Basic Texts

◼ UK legislative.gov.uk  (access to legislation and LOD)

◼ South Africa SAFLII http://www.saflii.org/content/partners 

http://www.saflii.org/content/partners
http://2.bp.blogspot.com/-lJtuws-Pt5Q/UMJlP3T7DSI/AAAAAAAABso/ZeLwwa6knWg/s1600/logo_cassazione.jpg
http://it.wikipedia.org/wiki/File:Logo_del_Senato_della_Repubblica_Italiana.svg
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ftdVfxqZ44zTvM&tbnid=LVG1ExvPDMCOTM:&ved=0CAUQjRw&url=http://blog.law.cornell.edu/voxpop/2013/08/15/at4am-the-xml-web-editor-used-by-members-of-european-parliament/&ei=5E5sU5H5EIjWkAWi-IBA&bvm=bv.66330100,d.dGI&psig=AFQjCNFg0cMPKde5MbrVco4zmstuZJjCVQ&ust=1399693287231843


Akoma Ntoso is a methodology of theory of law 



Common Law

http://www.legislation.gov.uk/developer/formats

http://www.legislation.gov.uk/developer/formats


Civil Law

http://www.ictparliament.org/open-data-and-open-standards-in-parliaments



Comparative visualization



Navigation of reference points-in-time

2001

A1 A2

1999

The two versions are equally plausible and the resolver
has to retrieve both



FAO Constitution



Constitutional Court 
Decisions



UNGA Resolutions

AKN  

blocks

Structure POS/

NLP

NER AKN 

XML

ML/DL



Knowledge Graph Extraction



PRIVACY REGULATION

Context of rule1 

<ruleml:Rule key=":rule1">

<ruleml:if> ...</ruleml:if>

….   

<ruleml:then>...</ruleml:then>

</ruleml:Rule>...

Multiple rules as (alternative) interpretations 

of the same text

<ruleml:Rule key=":rule2">

<ruleml:if> ...</ruleml:if>

….   

<ruleml:then>...</ruleml:then>

</ruleml:Rule>...

Context of rule2

24

LegalRuleML
Judge1

Judge2

Obligation

Violation

Penalty

Permission

Prohibition

Right

IF X, Y, Z

THEN

OBL[Pay 2% incomes]



Legal Annotation

http://sinatra.cirsfid.unibo.it/rawe-legregsw/
Top-down

and Bottom-up
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Conclusions: AIs for Law
Current state of the art

◼ detect structure of the text and normative references (Palmirani, Francesconi, 
Winkels, etc.)

◼ extract legal knowledge, legal concept and semantics (Robaldo, Di Caro, Gangemi, 
Tiscornia, Agnoloni, etc.)

◼ recognize natural language elements (Palmirani, Francesconi, Wyner, Villata, 
Boella, Di Caro, etc.)

◼ model norms in logic formula (Governatori, Rotolo, Sartor, Gordon, Prakken, van 
der Torre, Bench-Capon, Atkinson, Liga, Dug, Waltron, etc.), decision support 
system, checking compliance

◼ define conditions, values, principles, interpretation (Sartor, Boella, Contissa, 
Rotolo, etc.)

◼ classify and group legislative documents (Ashley, Katz, Bommarito, Lippi, Torroni, 
Contissa, etc.)

Future works

◼ generate legal text from UML/BPMN/decision tree

◼ propose best textual formulation according to patterns

◼ intercept the new law needs 
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Technical references

◼ Text Similarity Approach

◼ Deep Learning Based Multi-Label Text Classification 

◼ Sentiment analysis

◼ Spacy

◼ BoW TF-IDF

◼ Tree Kernels

◼ Transfer Learning 

https://www.oasis-open.org/committees/legaldocml/
https://unsceb-hlcm.github.io/
http://sinatra.cirsfid.unibo.it/node/portalfaoresolution
http://bach.cirsfid.unibo.it/ldms-cortecostituzionale/
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