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Outline

◼ eLegislation in AI Era

◼ Theoretical issues

◼ Methodological issues

◼ Empirical issues





Speach with ChatGPT in the Senate of 

Italy







eLegal evolution

1990s 2000s 2010s 2020s 2030s

AI and Law

Logic programming – symbolic AI

Semantic Web e Knowledge representation

ML, Classification, clustering, NLP, predict

Legal data analytics

Blockchain & Smart Contract



From code to text

Several critical issues

• Computational legalism

• Democratic risks

• Ethical concerns

«Rule As Code»

Integration of Legal Theory and ICT for a Legal 

Smart Legal Order

Legal Theoretical 

Framework

• Normativity and legitimacy 

in smart legal order 

• Interpretation and legal 

theory using 

computational linguistics 

approach 

• Explicability & 

Transparency using HCI



AI and Legislation Domain: critical analsysis

◼ Law is not only rules (e.g., principles and values).

◼ Norms have been adapted according to the evolution of the 

society – dynamic model

◼ ‘artificial languages’ (e.g., programming language) is a 

subset of natural language (Chomsky 2006) 

◼ Norms sometime are intentionally vague for implementing 

flexibility and interpretations (hermeneutic)

◼ Prediction based on the past should be mitigated to the 

new events (computational legalism)

◼ Predictions influence decision-makers and future human 

behaviour (Hildebrandt 2021)

◼ Autonomy and transparency are pillars of normativity 

(Günther  2021)

◼ The right of disobey as moment of creativity of new norms



Hallucination AI



Different goals of AI in Parliaments

1. Generation of the 

legislation/amendment/debates/summary– 

ex-ante 

2. Modelling/representing/classifying/extracting 

the source of the law– ex-post

3. Prediction of some output– pro-futuro

4. Executing/reasoning rules– real-time



Different applications

Summarization 
of debates

Transcript Dossier Preamble Amendment

Consolidation Definitions
Smart 

Legislative 
Drafting

Semantic 
annotation

Classification

Clustering
Analysis of 

impact
Analysis of 

effectiveness
Policy 

Checking
Simplification

Similarity in 
comparative 

law
Transposition

Check 
compliance

Detection of 
the needs

Prediction of 
the success of 

bill

Prediction of 
the correlation

Smart Search 
Engine

Conversional
Query





Machine learning for 

Legal Domain
◼ Regression → to correlate 

phenomena and to predict future 

trends (e.g., legislative impact)

◼ Classification→ text classification 

(e.g., derogation), classification of the 

facts/persons (e.g., rights/obligations)

◼ Clustering → to group documents 

(e.g., convergent definitions)

◼ Association→ sociological analysis 

using the social media (e.g., social 

needs)

◼ Control → optimization of the order 

of the day in Parliament



AI in legislation

◼ Support the 

drafting/translation/planning/definiti

ons

❑ classification, reinforcement learning

◼ Support of the decision /checking 

compliance/ implementation of the 

Directive/ implementing regulation/ 

delegation acts

❑ similarity, association, legal reasoning, 

neural netwrok

◼ Legal system analytics/

❑ Clustering, regression

◼ Predict predict/anticipate of the needs

from the society

❑ Pro-futuro

Directorate-General for 

Informatics 

Solutions for 

Legislation, Policy & 

HR 



Weakness of ML in legal domain

◼ Granularity vs. Structure: ML works at sentence 

level and this approach is not capable to link different 

parts of the speech semantically connected (e.g., 

obligation-exception, duty-penalty)

◼ Content vs. Context: ML loses the context (e.g., 

jurisdiction, temporal parameters)

◼ Past vs. Future: ML depends to the past data series 

(e.g., new brilliant solution has no historical series)

◼ Internal vs. External info: ML does not consider the 

normative and juridical citations. 

◼ Static vs. Dynamic: The normative references evolve 

over time (e.g., “art. 3” is not the same forever)



Critical issues in legal domain
◼ Temporal view

New events respect the past: 

❑ Definition of “European Citizenship” → Brexit 

❑ Trends of travels → COVID-19

◼ Institution view

Political decisions:

❑ End of life → each country defines different solutions

◼ Values view

❑ Algorithms (e.g., ChatGPT), dataset, data training need 

to be customized to each legal system context and not to 

be used as-is

❑ Transparency, Neutrality, Impartiality, Explicability



Lawyer-readable
Human-readable

Transparency: Black box risk in 

Legal Norms Modelling

Legal norms 

modelling

without 

explicability



Lawyer-readable
Human-readable

“White box” approach in AI

Machine-readable



HyperModeLex Research Questions

02

03

04

05

Analyse Legal

 Hermeneutic in 

eLegislation 

Define Constitutional 

legitimacy of eLegislation and 

its e-enforceability

Integrate Legal language role in 

normativism with computational linguistics 

models

Implement Better Regulation 

with Legal Design and HCI

Go beyond post-reductionism

textualism / normativism of 

philosophy of law for a new theory 

of eLegislation 

01
What is the Law in digital era?

How to model 

interpretation? 

How to defend democracy?

How to keep 

autonomy ?

How to preserve legal language ?



HyperModeLex: three sub-projects

Algorit
him-

driven

Data-
driven

Semant
ic Web-
driven

Docum
ent-

Drive

Symbolic

Non-
Symbolic

Sub-
Symbolic

1. Hybrid AI: Human and 

Machine

2. Hybrid AI: Ecosystem 3. Hybrid AI: Explanation & 

Human-Computer 

Interaction 

Pre-requirements

• Legitimacy

• Authoritativeness

Theoretical grounding

• Institutional Theory

• Interpretation Theory

Principles

• Constitutional Law 

principles

• Democratic powers

• Legal Design

• Explicability

• Autonomy

• Transparency



◼ Theory 

of law

◼ Constitutional 

issue

◼ Computational

Linguistic/

Semantic

◼ AI/Logic/

LegalXML

◼ HCI



Legal Knowledge Modelling

◼ GOAL definition

Legal document in XML - context

ENGINE

Services

Report

Legal Ontology – semantic level

Logic Rules – deontic level

Argumentation/Justification



Framework

AKOMA NTOSO – XML

Advanced Ontology and Rule-base system

Services of AI (support during drafting, classification, 

clustering, aggregation, correlation) - LLM

Workflow management

ELI/ECLI

Visualization/ Portals/Editor

Extraction of the Legal Knowledge using AI



AI for Legislative drafting
Study on 'Drafting legislation in the era of AI and 

digitisation’ with EU Commission – Directorate General 

Informatics Unit B2 – Solutions for Legislation, Policy & 

HR

◼ 4 use-cases

Legal Drafting supported by AI system for improving 
quality,  effectiveness, efficacy, semantic annotation 
(e.g., Law as Platform)

Decision support System/AI for making better the 
legislative process and anticipating needs of the 
society (e.g., same-sex marriage, end of live, etc.)

Legal System data analytics for understanding the 
legislative hidden knowledge (e.g., patterns, frequent 
errors)



DEROGATION



Anatomy of a derogation

R1t1 derogated to R2t2

<action>

<normDerogated>

<jurisdiction>

<temporalParameter>

<scope>

By way of derogation from paragraphs 1 and 2, in Cyprus, 

Croatia, Malta and Slovenia, the amount referred to in those 

paragraphs may be set at a value lower than EUR 500, but not 

less than EUR 200 or, in the case of Malta, not less than EUR 

50.



Dataset

◼ The dataset is composed by legislative act in the 

span of time 2010-2020 for a total of 15.328 

documents.  

◼ Regulation, Directive, Implementation instruments

◼ The documents are converted in Akoma Ntoso in 

order to have the structure of the document and the 

context annotated

◼ We have extracted 13.587 partitions involved in the 

derogation using a preliminary taxonomy of “RegEx” 



Study on "Drafting legislation in the era of AI and digitisation" 

Manage the derogations: classification



Akoma Ntoso: detection of knowledge

<alinea eId="body__art_2__al_3">

<content eId="body__art_2__al_3__content">

<mod eId="body__art_2__al_3__content__mod_1">

<p>By way of derogation from the second paragraph, Member 

States may

choose not to apply the provisions of point ORO.FTL.205(e) of

<ref eId="ref_1" href="href="/akn/eu/act/regulation/2012-02-

17/965-2012/!main/>annex_III">Annex

III to Regulation (EU) No 965/2012 </ref> and continue to 

apply the

existing national provisions concerning in-flight rest until<date

date="2017-02-17" refersTo="#derogationTime">17 

February 2017</date>.</p>

</mod>

</content>

</alinea>



Distribution of the derogations classification 

for thematic topic using Eurovoc



https://cirsfid.gitlab.io/derograph/



DIGITAL READY



Positive list of word
Article 21

General requirements for the pharmacovigilance system 

master file

◼ 1. The information in the pharmacovigilance system 

master file required under Article 77(2) of Regulation 

(EU) 2019/6 shall be accurate and reflect the 

pharmacovigilance system in place.

◼ 2. The contractual arrangements between marketing 

authorisation holders and third parties concerning 

pharmacovigilance activities shall be clearly 

documented, detailed and up-to-date.

◼ 3.Marketing authorisation holders may, where 

appropriate, use separate pharmacovigilance systems 

for different categories of veterinary medicinal products. 

Each such system shall be described in a separate 

pharmacovigilance system master file.

electronic identification

electronic signature

electronic seal

electronic signature

web

electronic tickets

e-book

e-reader

non-cash payment

electronic payment

digital means of exchange

file
database

wifi

digital service

digital certification

digital content

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021R0128



Negative list of word
Certified copy

Cheque

Courier

Stamp

Facsimile

Fax

Hard copy

In writing

Ink

Mail

Microfiche

Newspaper

Original copy

Paper
Pen

Pencil

Post

Print

Printout

Scan

Seal

Telex

Written

Person 

identification

Signature

Paper 

documentation

Paper tickets

cash payment

Digital service

Durable medium

«Article 4

Requirements for certificates for terrestrial animals and 

germinal products

1. The official veterinarian shall complete certificates for 

consignments of terrestrial animals and germinal 

products in accordance with the following 

requirements:

(omissis)

(c) the certificate must consist of one of the following:

(i)  a single sheet of paper;

(ii) several sheets of paper where all sheets are 

indivisible and constitute an integrated whole;

(iii) a sequence of pages with each page numbered so 

as to indicate that it is a particular page in a finite 

sequence; »

http://publications.europa.eu/resource/cellar/267982c7-9218-11eb-

b85c-01aa75ed71a1.0006.03/DOC_1



Digital-ready index in the EU legislation –

TF-IDF at article level

Idr = ∑x[TF-IDF(X, positiveWord)- TF-

IDF(X, negativeWord)]*weight(X)

Weights could be as follows:

•Definition 1.5

•Heading 1.4

•Citation 1.5

•Recital 0.5

•Modifications 0.5



IMPLEMENTATION DIRECTIVE



Study on "Drafting legislation in the era of AI and digitisation" 

Similarity between Italian implementation of 

Directive and the EU Directive



Similarity index and correlation with EU 

directive articles



POLICY MAKING 



Legal Text Integration

Measuring the Policy

Machine-readable metadata

Obbligations Policy



Regulation (EU) 2016/1011 on indices used as 
benchmarks in financial instruments and financial 
contracts

Art. 54

2. Review the evolution of international principles 
applicable to benchmarks and of legal frameworks and 
supervisory practices in third countries concerning the 
provision of benchmarks and report to the European 
Parliament and to the Council every five years after 1 
January 2018. That report shall assess in particular 
whether there is a need to amend this Regulation and shall 
be accompanied by a legislative proposal, if appropriate.

Reports

2023 2028 2033 etc.



Annotated information

Managing the decisions and the policies

ROD

KOEL

Baseline New Law

Training
Classification

Extraction



Conclusions

◼ Standard like AKN provides a good annotated 

corpora for AI application

◼ AI without semantic and structure is problematic 

(e.g., hallucination)

◼ Transparency, explicability and accountability 

are crucial for Parliaments (e.g., democratic 

principles)

◼ Legitimacy and Rule of Law should be included 

by-design in the AI projects



Human-in-the-loop

Human-on-the-loop

Human-in-Command



thank you 
for your attention

Monica Palmirani – monica.palmirani@unibo.it
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