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The Dematerialization Activity

1 In almost all legal traditional activities, most of the
processes are characterized by the presence of hard paper
documents that have to be properly managed: processed,
archived and prepared for long term preservation

An intense and extensive dematerialization activity is still
necessary

2 The dematerialization process implies the application
of syntactic-semantic methodologies in order to
automatically transform the unstructured or
sometimes semi-structured document into a formally
structured, machine readable records.
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The legal information system

Proposal
The core of our legal information system:

manages a variety of hard paper documents,
automatically transforms them into RDF statements for
suitable:

indexing,
retrieval,
long term preservation.

Although we describe a general architecture that can be used
for several legal application domains, our system is particularly
suitable for the notary realm.
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A Running Example: Notary Documents

Let us suppose to analyze a buying act some document
contents are:

the description of buying or selling a property, such as
houses, pieces of lands,
the identify of people involved,
the official code and data
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The Running Example: The implicit structure of Notary
Document

Such document is generally composed by:
an introduction part containing the captions,

a biographical part containing of the individuals involved in the buying
act,

a property part that is a section containing data about the property and
a sequence containing several rules regulating the sales contract.

The main aims are :

to design models and algorithms able :

to detects the several sections containing relevant
information in order
to transform the unstructured information within the
retrieved section into a structured document.

To apply that analysis on a real system.
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The Running Example:An example of Document
Processing
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The system architecture

System Overview
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Knowledge Modeling:Structural Ontology

In the legal domain, almost all the documents are still
written using natural languages.
Nevertheless, the unstructured form of document follows a
well determined sequence:

in a notary act, for example, the notaries use a certain
subset of natural language and in addition they use a
certain pre-defined structure, that is codified by laws or
normative rules.

For these reason, we say that our legal realm manages
semi-structured documents written in a simplified natural
language.

Structural Ontology

On this basis we codify the information on the structure,
extracted by domain expert, in the Structural Ontology
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Knowledge Modeling: Domain Ontology

Domain Ontology

The Domain Ontology contains the concepts and the relations
to be extracted

This Ontology is designed by the help of expert domain.
The whole ontology is divided in fragment

Ontology Fragment

Every fragment contains informations about some
concepts of interest and
his proprieties
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Act Segmentation

Using information codified in the Structural Ontology, we
subdivide the whole document in segments,
The text of the act is portioned in different ways, using several
partition rules that are dependent from:

1 normative prescriptions;
2 tradition of single notary schools;
3 common use of the single notary.
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Segments in which the whole act can be segmented

Introduction
Part

Biographical
Data
Part

Property
Data
Part

Rules
Part
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Example of application of Different Partition Criteria on
the same Act
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Association between Ontology Fragment and
Document Segment

We want to fill the ontology fragments with the instances
extracted from the document
In order to associate the most suitable act part with
ontology fragments, we apply a scoring criterion realized
comparing the pattern extracted from the text segment
with the concept contained in the ontology fragment.
In order to identify the concept in the text, we use
synonyms sets obtained by querying ItalWordnet on the
significant word in the text

significant words are identified in the Linguistic Analysis
(Stop Word List and Part of Speech)
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Ontology Population

In order to populate the ontology fragment we apply the
rules codified in the domain ontology
Such rules contain and use

the expert domain knowledge and
NER functionality to recognize the entity

Rule Example
We report a simple rule, that is triggered when a sentence
contains a synonymous of the the verb “sell” or one of its
conjugation.
To identify a seller in the document we apply the rule, in which x
is the seller
Seller(x)⇐Person(x)∧Sell(x,y)∧Object(y)
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Example: Rule Application

In the phrase
Andrea Arno sells the house to Luciana Lanna

The NER module identifies that “Andrea Arno” and
“Luciana Lanna” are persons
The Lexical Ontology identifies the set of synonyms for the
word “house” (identifying it is an object)
The Lexical Ontology identifies the set of synonyms for the
verb “Sell”
The presence of the sell concept triggers the rule, codified
in the domain ontology:
Seller(x)⇐Person(x)∧Sell(x,y)∧Object(y)
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Example:Syntactic Rules
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A section of RDF graph extracted from a notary act
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Conclusion and Future Works

Conclusion:
We have presented a general system as the core of an
e-gov information system in the notary domain.
We propose to use different levels of ontology and of NLP
techniques in order : to transform semi-structured
documents into structured RDF triples

Future Works:
Improving of the domain and structure ontology
Using of Semantic Wiki in collaboration with National
Notary Council for the assessment of the concepts and
relations inside the structural and domain ontology
We are planning a large experimentations in the Italian
notary domain.
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