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• Dal codice al testo

• Legalismo 

computazionale

• Rischi democratici

• Preoccupazioni etiche

«Rules As Code»

Integration of Legal Theory and ICT for a Legal 

Smart Legal Order

• Normatività e legittimità 

nell’ordinamento giuridico

• Interpretazione e teoria 

giuridica

• Spiegabilità 

• Trasparenza



AI e Legislazione: analisi critica

◼ Il diritto non è formato da solo regole (principi e valori).

◼ Le norme sono state adattate in base all'evoluzione della 

società – modello dinamico

◼ I “linguaggi artificiali” (ad esempio, il linguaggio di 

programmazione) sono un sottoinsieme del linguaggio 

naturale (Chomsky 2006)

◼ Le norme a volte sono intenzionalmente vaghe per 

implementare flessibilità e interpretazioni (ermeneutica)

◼ La previsione basata sul passato dovrebbe essere mitigata 

dai nuovi eventi (legalismo computazionale)

◼ Le previsioni influenzano i decisori e il futuro comportamento 

umano (Hildebrandt 2021)

◼ Autonomia e trasparenza sono pilastri della normatività 

(Günther 2021) e il decisore ha diritto di opposizione



Allucinazioni 



AI ACT 

AI in Legislative process could be 
considered High Risk

In case of use of Generative AI we 
should 

“Generative foundation models, like GPT, would 
have to comply with additional transparency 

requirements, like disclosing that the content 
was generated by AI, designing the model to 
prevent it from generating illegal content and 

publishing summaries of copyrighted data used for 
training.” EU Parliament, June 2023



Law as Code



Legal Knowledge Modelling – Law as Code

◼ Definizione dei goal

Legal document in XML - context

ENGINE

Services

Report

Legal Ontology – semantic level

Logic Rules – deontic level

Argumentation/Justification



AI nel Parlamento

1. Assistere della legislazione – ex-ante

2. Estrarre conoscenza – ex-post

3. Previsione di alcuni risultati – pro-futuro

4. Ragionamento giuridico – in tempo reale



Ambiti di applicazione

Riassumere le 
trascrizioni

Generare le 
trascrizioni

Generare i 
dossier

Generare i 
premaboli

Generare gli
emendamenti dal 
testo consolidato

Generare il testo 
consolidato

Suggerire
definizioni
normative

Facilitare il 
drafting

Annotare
semanticamente

Classificare

Raggruppare per 
similitudine

Aiutare
nell’analisi
dell’impatto

Analizzare
l’effettività

Fare un controllo
della coerenza
con le policy

Semplificazione

Comparare leggi
simili

Identificare
inconsistenze

Applicare alcune
norme tecniche

Dedurre i bisogni

Predire la 
percentuale di 
successo di un 

disegno di legge

Definire
correlazioni fra

leggi e fenomeni
sociali

Smart Search 
Engine

Conversional 
Query





Machine learning per 

il settore legale
◼ Regressione → per correlare i fenomeni 

e prevedere le tendenze future (ad 

esempio, l'impatto legislativo)

◼ Classificazione →  classificazione 

testuale (es. deroga), classificazione di 

fatti/persone (es. diritti/doveri)

◼ Clustering  →  per raggruppare 

documenti (ad esempio, definizioni 

convergenti)

◼ Associazione → analisi sociologica 

utilizzando i social media (ad es. bisogni 

sociali)

◼ Controllo  →  ottimizzazione dell'ordine 

del giorno in Parlamento



Rischi del ML nel dominio giuridico

◼ Granularità vs struttura: il ML funziona a livello di frase e 

questo approccio non è in grado di collegare diverse parti 

del discorso semanticamente connesse (ad esempio, 

obbligo-eccezione, dovere-penalità)

◼ Contenuto vs contesto: il machine learning perde il 

contesto (ad esempio giurisdizione, parametri temporali)

◼ Passato vs. Futuro: il ML dipende dalle serie di dati 

passate (ad esempio, la nuova brillante soluzione non ha 

serie storiche)

◼ Informazioni interne vs. esterne: ML non considera le 

citazioni normative e giuridiche.

◼ Statico vs. Dinamico: i riferimenti normativi evolvono nel 

tempo (es. “art. 3” non è lo stesso per sempre)



LLM nuovi rischi

◼ Non si conosce la provenienza delle fonti

◼ Mancanza di controllo della qualità dei dati

◼ Alcuni LLM sono open source, altri sono 

proprietari quindi opachi

◼ Ambiente senza la concezione temporale

◼ Nessuna gerarchia nell'organizzazione delle 

informazioni

◼ Dipendenza delle infrastrutture



AI per il legal 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)



Lawyer-readable
Human-readable

Trasparenza: rischio di scatola nera nella 

modellazione delle norme giuridiche

Modellazione delle norme 

giuridiche senza 

spiegabilità



Lawyer-readable
Human-readable

“White box”

Machine-readable



Neuro-symbolic

Sub-Symbolic AI        

Symbolic AI

XAI

Unifying Large Language Models and Knowledge Graphs: A 

Roadmap

Shirui Pan, Linhao Luo, Yufei Wang, Chen Chen, Jiapu Wang, 

Xindong Wu

https://arxiv.org/search/cs?searchtype=author&query=Pan,+S
https://arxiv.org/search/cs?searchtype=author&query=Luo,+L
https://arxiv.org/search/cs?searchtype=author&query=Wang,+Y
https://arxiv.org/search/cs?searchtype=author&query=Chen,+C
https://arxiv.org/search/cs?searchtype=author&query=Wang,+J
https://arxiv.org/search/cs?searchtype=author&query=Wu,+X


Hybrid AI

◼ Contenuto, Semantica, Processo

• KG

• Legal 
Ontology

• LegalXML

• Regression

• Data 
Science

• AI

• Smart 
Contract

Algorithim
-driven

Data-
driven

Semantic 

Web-
driven

Document
-Drive

Symbolic

Non-Symbolic

Sub-Symbolic



Framework

AKOMA NTOSO – XML

Advanced Ontology and Rule-base system

Services of AI (support during drafting, classification, 

clustering, aggregation, correlation) - LLM

Workflow management

URI

Visualization/ Portals/Editor

Extraction of the Legal Knowledge using AI



DEROGHE



Anatomia di una deroga

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

◼ Il dataset è composto da atti legislativi avvenuti 

nell'arco temporale 2010-2020 per un totale di 

15.328 documenti.

◼ Regolamento, Direttiva, Strumenti di attuazione

◼ I documenti vengono convertiti in Akoma Ntoso in 

modo da avere annotata la struttura del documento 

e il contesto

◼ Abbiamo estratto 13.587 partizioni coinvolte nella 

deroga utilizzando una tassonomia preliminare di 

“RegEx”



Estrazione di 15 categorie di deroghe



Akoma Ntoso

<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>



Distribuzione tematica delle deroghe



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



DIGITAL-READY INDEX



Lista di parole positive
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



Lista di parole negative
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



TF-IDF a livello di articolo considerando 

anche le modifiche e le citazioni

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



ANALISI DELLE POLICY



Legal Text Integration

Tracciare le 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.



EXAMPLE - 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.

object

event

temporal

agent

action



◼ Agent: FISMA

◼ Source: Regulation (EU) No 345/2013 of 

the European Parliament and of the 

Council of 17 April 2013 on European 

venture capital funds Text with EEA 

relevance – celex:32013R0345

◼ Type of Action: Report

◼ Frequency: One

◼ Provison involved: Art. 26, paragraph 1, 

points (a) to (g), (i) and (j)

◼ Old text: 22/7/2017 

(a) by 22 July 2017 as regards points (a) to 

(g), (i) and (j); and

◼ New text: 01/03/2018

(a) by ►M1  2 March 2022 ◄ as regards 

points (a) to (g), (i) and (j); and

(EU) 

345/

2013

(EU) 

345/

2013

(EU)

2017/

1991

eli:changes

(EU) 

345/

2013

2013-05-15

2018-03-01

(EU) 

345/

2013 2021-08-02

http://data.europa.eu/eli/reg/2013/345/2013-05-15
http://data.europa.eu/eli/reg/2013/345/2018-03-01
http://data.europa.eu/eli/reg/2013/345/2021-08-02


Annotated information

Gestione delle decisioni e delle policy

ROD

KOEL

Baseline New Law

Training
Classification

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

42

LegalRuleML Approach
Judge1

Judge2



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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