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The Italian 
Civil Code 
(ICC)

• Divided into six logically coherent books
• Each book provides rules for a particular civil law 

theme
• The articles of each book are internally organized 

into a hierarchical structure
• “titoli” (i.e., chapters)
• “capi” (i.e., subchapters)
• “sezioni” (i.e., sections)
• “paragrafi” (i.e., paragraphs)

• The ICC currently in force consists of 2 969 article 
numbers, which actually corresponds to 3 225 
articles considering all variants and subsequent 
insertions
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Challenges

No hypertext or 
indexes

Data modeling Network analysis
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Core idea

Art. 2
This is a 

reference to 
Art. 3

Art. 1
This is a 

reference to 
Art. 4

Art. 3
This is a 

reference to 
Art. 4
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Article
references 

• ICC articles may contain citations of one or more 
articles, from the same or a different book, dubbed 
as article references

• Identifying and extracting article references from 
ICC articles is tough
• No hypertext or indexes
• References outside the ICC

• Need for an approach to identify and extract valid 
article references
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Article
reference
composition

• Prefix: a common root for all lexical variants of an
article (typically, the abbreviation “art” is used)

• Article id: follows the numerical intervals specific to 
each book

• Variant suffix (optional): used to designate a variant 
of a given article
• Variants are not alternative, and hence they must be 

treated as separate articles
• Suffixes correspond to Latin adverbial numerals and 

express the multiplicity of occurrence (e.g., “bis” stands 
for “twice”, “ter” for “three times, and so on)
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Cue words

Relevant:  leveraged to find the presence of valid article references, e.g.,  “codice civile” (“civil code”) and its 
lexical variants

Irrelevant: leveraged to find references to external sources, e.g., “legge” (“law”), “decreto legislativo” (“legislative 
decree”), “sentenza” (“judgment”). They are usually followed by a date in some format, and they also include 
other words, such as “comma” (“paragraph”), which may follow a reference inside a portion of the context 
delimited by round brackets

Relevant cue-words are much fewer and less frequently used than irrelevant cue-words
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Extraction of 
article
references
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Insights on 
the ICC 
books
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Models 
notation

• 𝒜 set of articles in the ICC
• ℬ partition of 𝒜 into six groups, each 

corresponding to a book in the ICC, i.e., ℬ
= ⋃!"#..%𝒜!, such that 𝒜! ∩𝒜& = ∅, for all 𝑖, 𝑗
∈ {1, … , 6} with 𝑖 ≠ 𝑗, where 𝒜! ⊂ 𝒜 is the subset 
of articles assigned to book 𝑖

• 𝑟:𝒜 ↦ 2𝒜 function that associates each article 𝑎
to a set of articles that are referred to by 𝑎, 
possibly including articles that are from the same 
book of 𝑎 or a different one 
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Network models

Book-induced networks 𝐺! = 𝑉!, 𝐸!

𝑉! = {𝑎 ∈ 𝒜!|𝑟(𝑎) ≠ ∅} ∪ {𝑎 ∈ 𝒜 ∖𝒜!|∃𝑎"
∈ 𝒜! , 𝑎 ∈ 𝑟(𝑎")}

𝐸! = {(𝑎, 𝑎")|𝑎, 𝑎" ∈ 𝑉! , 𝑎 ∈ 𝑟(𝑎")}

Global or corpus network 𝐺ℬ = 𝑉, 𝐸

𝑉 = ⋃!#$..&𝑉!
𝐸 = ⋃!#$..&𝐸!
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The ICC 
Network

• Only a portion of the articles is actually involved in 
article reference relations, i.e., 1 147 articles (about 
36% of the articles within the ICC)

• Expected self-explanatory trait that characterizes 
most of the articles

• Non-negligible fraction of ICC articles that leverages 
referencing to improve their readability

• The exploration of the latter fraction might reveal 
fascinating traits!
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Structural 
analysis of 
the ICC 
Network
* Statistic calculated by discarding edge orientation
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The ICC 
Network at the 
macro-scale
Node sizes are proportional to the in-degree, and for each
book a label representing the article id is associated to the 
node(s) with highest in-degree. 

Colors are used to distinguish the six books of the ICC as
follows: red (Book-1), blue (Book-2), green (Book-3), 
magenta (Book-4), black (Book-5), yellow (Book-6). 
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The ICC 
Network at the 
meso-scale
Node sizes are proportional to the in-degree, and nodes
with in-degree greater than or equal to 10 are labeled with 
the associated article id. 

Colors are used to distinguish the top-10 largest
communities (nodes assigned to the remaining
communities are colored in gray). 
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Top-10 
communities 
in the ICC 
Network

• Both cohesive (i.e., mostly formed by articles 
from the same book ) and mixed communities 
arise

• Hints at consistency with the themes of a 
(portion of) book or themes that are shared by 
(portions of) different books

• The exploration of the topics characterizing 
the articles in the top-10 communities 
revealed interesting patterns
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Top-10 communities 
in the ICC Network

• Community capturing most 
representative topics of a 
particular book

• Book memberships in the 
community are mostly or fully 
homogeneous

• For instance, in the top-1 
community, the topic 
“administration of the capital of a 
company” emerges, which is a 
representative topic of Book-5
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Top-10 communities 
in the ICC Network

• Community unveiling fine-grain 
topical patterns that are mostly 
discussed in a book yet 
complemented with references to 
other book(s)

• Ties formed through article 
references that cross the boundaries 
of two or more books

• For instance, in the top-8 community, 
the pattern “succession” norms 
(Book-2) in a context of “marital 
separation” (Book-1) emerges
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Top-10 communities 
in the ICC Network

• Community induced from 
reinforcement of topic(s) from a book 
with related topics that differently 
contribute to the contents of other 
books

• Mixed book memberships distributed 
over substructures built upon across-
book article references

• For instance, in the top-6 community, 
the topic “transcription” (Book-6) is 
reinforced with the topic “properties” 
(Book-1 and Book-2), jointly with the 
topic “community (Book-1)
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Top-10 communities in the ICC Network
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Conclusions

• Novel and diversified perspectives to gain further 
insights and understandings

• Potential enhancement of the legal domain
• First study of the citation networks that can be 

inferred from the ICC articles
• Unveiling of valuable hidden patterns
• Proposal of a methodology that can be easily 

generalized to other civil law code systems built 
upon a similar organization as the ICC
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Thanks for your attention!
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