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Why a Property Graph for Legislation

Introduction

Explicit Relationship
Modeling

Relationships are “first-
class citizens” 

e.g., interdependency 
between laws

Attr Type

A STRING

B LIST

Flexible Schema

Support for complex 
data structures 

(temporal versioning), 
compact modelling

Efficient Traversal
and Querying

Advanced Pattern 
Detection and Analytics

A data model designed 
for fast traversal of edges

→ Chains of 
interdependencies, never 

cited laws…

A natural starting point to 
detect inconsistencies or 
run network analysis and 

link prediction tasks

→ Comparison of 
legislative systems



Introduction

Official Compilation
Systematic 

Compilation

Data Sources

→For the goal of conducting 
advanced pattern 
detection, we need the 
original version, not the 
consolidated ones.

→In-force texts can be 
derived through a query



Introduction

Data Sources

Documents Availability

Swiss Laws in 

PDF format

(since 1998)

~90%

Swiss Laws in 

XML format

(since 2022)

~10%

→ Need to unify the data into the same DB

Official Compilation



PDF 

DOCUMENTS

(since 1998)

XML

DOCUMENTS

(since 2022)

Pipeline

Information Extraction

XML

PIPELINE

PDF

PIPELINE



Pipeline

The XML Extraction Pipeline

Akoma Ntoso Namespace

Tag Name Description

<act>

<meta>

<heading>

<authorialNote>

<article>

The Root element

A container for metadata

An element marking the title

A container for the act references

A hierarchical component for an article

XML PARSING

XML DOCUMENT

ARTICLES 

RECONSTRUCTION

REFERENCES 

RECONSTRUCTION

GRAPH OBJECTS



PAGE 0

GROUP 0 GROUP 7...

SPAN 0 SPAN 1

LINE 0 LINE 4...

Pipeline

Deconstructing a PDF File

→ We developed a heuristic-
based Python library that visually 
analyse the PDF and transform it 
into a “hierarchical tree” → which 
can be mapped into graph objects



Pipeline

Testing Efficacy of the PDF Pipeline

Laws published after 2022

XML

Documents

PDF

Documents

XML Count PDF CountCategory Overlap

Articles

References

6486

3810

6391

3723

98.54 %

97.72 %

Ground Truth Extracted Results



Edge Classification

Topic Extraction

Graph Enrichment
Pipeline

Classify the type of citation using the text context.

[ cites, amends, abrogates, introduces ]

Generate a set of topics from the articles text.

[ finance, research, raw materials, commerce, ... ]

Ministries Multi-label 

Classification
Assign to each law a set of ministries based on its title.

[ economy, justice, agriculture, foreign, culture, ... ]

LLM Model: ITALIAN-LEGAL-BERT

LLM Model: ITALIAN-LEGAL-BERT

LLM Model: MISTRAL SMALL

All models were fine-tuned on the Italian law graph → allows to compare the two systems based on the same unifying 
properties



Pipeline

22k
158k LawUnit Nodes

 →All enriched with valuable properties

60k Citations
→ Classified into subtypes through BERT 

Law Nodes
 

Resulting Graph

→ A unifying base schema that focuses on enabling data science/machine learning applications
maintaining rich semantics (vs traditional network approaches)



Results

Graph-based Knowledge Management

TitleRank Score

1

2

3

4

5

Costituzione federale della 
Confederazione Svizzera

Ordinanza sulle importazioni 
agricole

Legge sulle pubblicazioni ufficiali

Legge sugli embarghi

Legge sull’agricoltura

120

61

58

51

41

→ Property Graphs offers, through Cypher and GQL, native and declarative tools for:

Answer systemic questions with 
simple queries in milliseconds

Applications of network theory on 
graph projections

Centrality
Community Detection and 

Analysis
Examples:

→How many laws have never
been cited?

→What is the stock of in-force 
laws through time?

→ Are regulations about a 
certain topic stable?



Results

Graph-based Knowledge Management

By having a baseline unifying model, you can compare legislative systems, running the same
queries, testing assumptions on different systems

«Are procurement regulations more stable
in Italy or in Switzerland?»

Is there any difference in law readability?



Conclusions

We enriched information through Transfer Learning to enhance the 

information of the resulting database.

We showed how the model allows to answer queries and derive 

insights on the Swiss Legislation.

We created a property graph of the Swiss Legislation following a 

simple but effective schema, empowering data science approaches

Conclusions
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