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Large Language Models and NLP

◼ The recent advancements in Natural Language 

Processing (NLP) have led to the creation of Large 

Language Models that can perform a multitude of tasks

◼ These are very powerful tools, however there is always a 

non-zero risk that the generated text contains errors 

(hallucinations)

◼ This is particularly severe for the legal domain, which has 

some characteristics that complicate any AI/NLP/LLM 

application.



USE-CASES



Problem

1. Assist the legislative drafting offices and the 

members of parliament in retrieving relevant 

legislative sources related to the bill that they want 

to draft (heterogeneous corpora) – legal ex-ante 

analysis

2. Monitor policies over time – ex-post analysis

3. Detect inconsistencies in legislative bills or 

unconstitutionalities with the Constitutional 

Court

4. Generate new legislative definitions according to 

the existing corpora with Agentic AI



#1 Relevant documents with a 
lack of information in legislative 

heterogenous corpora 
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1.1 Normative references suggestion

Given an incorrect or partial text, to get the list of 
relevant references, syntactically correct, in force, refer 
to documents that have a similar topic.
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results



1.1 Normative references suggestion

The module works as follows:
1. The year and number of the document are 

extracted from the query using heuristics
2. First, a query is used to find documents with the 

same number and/or year in the query
(Directive 31 → Directive 2010/31/EU)

3. The model applies Levensthein distance to find 
documents that have a distance of at most 1 for 
both the year and document number

4. Averaged FastText embeddings are then used to 
encode the EuroVoc terms in the query and 
compare them with documents, obtaining a ranking



1.2 Legal definitions suggestion

Use prior existing definitions to suggest relevant ones, 

consolidated and updated, to the user using the topic of the 

bill (EuroVoc).

• Hydrogen definition in the Energy Bill updated today

• Hydrogen definition in the Food Bill in force in 2026
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1.2 Legal definitions suggestion

The module uses the Similarity class from Lucene (a refined 

version of the Vector Space Model (VSM) based on TF-IDF 

weights) to compare a query and existing definitions:

1. The query EuroVoc and the EuroVoc from the document 

are compared

2. The query is compared with both the definendum and 

definiens of the definition (<<"definendum" means 

"definiens")

3. The results are filtered using user-specified manual 

constraints to obtain relevant results



1.3 Search by topic

• Given a keyword of EuroVoc and the topic of bill, it returns a 

list of the 10 relevant documents divided in two relevant topics 

top level EuroVoc terms.
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1.4 Embedding method



#1 - Evaluation Hybrid AI Enhancing European Drafting Legislation for a Better 

Regulation Michele Corazza, Generoso Longo, Monica Palmirani, 

Leonardo Zilli, Salvatore Sapienza and Emanuele Di Sante, 

ICEDEG, 18-20 June 2025, Bern



#2 SORTIS: Monitoring and Measuring the 
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#2 - Extraction and Representation of 

«Reporting Requirements»

3. The Commission shall provide a report to 

the European Parliament and the Council by 

20 January 2010 on the transparency of 

quarterly financial reporting and statements 

by the management of issuers to examine 

whether the information provided meets the 

objective of allowing investors to make an 

informed assessment of the financial 

position of the issuer. Such a report shall 

include an impact assessment on areas 

where the Commission considers proposing 

amendments to this Article.
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#2 - RR binary classification

Best results from 

LEGAL-BERT



#2 - Entity Extraction
Best result from LEGAL-BERT, 

followed closely by GEMMA 10-shot 

and Llama3.3 10-shot RDF

PeriodOfTime
better with 

GEMMA



#2 - Art. 54 is modified, it contains RR – Neo4J

Reporting Requirements Ontology for European 
Legislation
Monica Palmirani1[0000−0002−8557−8084], Andrea Giovanni
Nuzzolese2[0000−0003−2928−9496], and Generoso
Longo1[https://orcid.org/0009−0003−2687−5884]



Conclusions

◼ In order to mitigate the risks of the application of LLMs to 

the legal domain, we can apply a hybrid approach

◼ The Akoma Ntoso standard allows us to leverage its rich 

information and to use them with sophisticated NLP/AI 

models (structure of the documents, definitions, 

references, jurisdiction, etc)

◼ By enriching statistical models with symbolic information, 

we reduce the risk of hallucinations and ensure that the 

models consider the relevant (i.e. in force) documents 

while also considering the temporal aspects of the law.
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