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Abstract. In this paper we deal with the integration of heterogeneous sources to
facilitate the acquisition of legal knowledge. Non-ontological legal resources
constitute a conceptual problem by its own, as they can be used to nuance,
reinterpret or even reshape the content of legal knowledge. This is a non-trivial
conceptual problem. For the sake of a possible computational approach, a
model of provision-types is followed, and an example from the Relevant Legal
Information for Consumer Disputes (RIC) ontology is provided.
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1 Introduction

Legal information cannot be found in a single place, not even within one legislative
text, but in a “patchwork” of “lego” pieces. Patchwork is expression currently used to
point at conjoint heterogeneity, e.g. privacy and data protection EU regulations
previous to the present ones were described as such [19]. The law and lego interplay
has been already studied (and suggested) from the intellectual property perspective
[20]. To our purposes, we will contend that legal information “bricks” or “retails” are
embedded in different and separate sources of soft and hard law, further articulated in
case law and legal scholarship, scattered in a complex way in large textual corpuses,
and used and reused in many different ways, depending on the area of law considered.
The heterogeneity of legal sources is observed at multiples levels: structural
(unstructured and semi-structured), semantic, and syntactic.
To integrate information from multiple and heterogeneous knowledge sources it is
important to cope with the problem of legal knowledge representation that consists in
the balance between consensus and authoritativeness [1] or, from the socio-legal
perspective, dialogue and bindingness (or degree of binding force) [21]. But to our
purposes, redefining the properties involved in identifying and selecting legal sources
—i.e. validity or legality in semantic web regulatory models— or in building socio1
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technical institutions will be put aside. We will assume that a balance is carried out in
advance, according to a given meta-model that can be specified or not.
This scenario motivates the use of ontologies that supports the integration of data
from multiple, heterogeneous sources. Ontologies desideratum resides in sharing a
common understanding of a domain. A consensus is required in legal knowledge
representation and in conceptualization. Regarding authoritativeness and bindingness,
knowledge representation in the legal domain entails some peculiar features, because
it is supposed that authority is somewhat embedded into the text.
Instead of custom-building a new ontology from scratch, knowledge resources are
elicited, reused and engineered to develop legal ontologies promoting the application
of good practices. It will occur regardless their type or role — semantic indexing,
information retrieval, knowledge organisation, data sharing and interchange, or
reasoning — and the approach towards knowledge acquisition — authoritative
sources or practical knowledge.
Resources have been classified as ontological or non-ontological resources
(hereinafter named NORs) [22]. We will focus on the latter type. This division
regards the level or degree of formalization. Scenario 2 of NeOn2 methodology
explains how to build ontology networks by reusing and reengineering nonontological resources [13] [22]. NORs are knowledge resources whose semantics
have not been formalized by means of an ontology yet, but they possess related
semantics which allow interpreting the knowledge they hold. Sometimes this
semantics is explicitly specified in natural language on the documents; in other cases,
however, semantics is implicit and not made explicitly available. The semantic of a
NOR is not always formalized, and this lack of formalization prevents us from using
them as ontologies. The NOR Reuse Process refers to the process of choosing the
most suitable non-ontological resources for the development of ontologies. Reuse of
non-resources involves necessarily their reengineering into ontologies. We will
provide some examples.
The remainder of the paper is structured as follows. Section 2 includes possible
NORs that can be used in ontology engineering. Section 3 describes the Model of
Provisions further illustrated in the Relevant Legal Information for Consumer
Disputes Ontology (RIC).

2 Legal Sources

NOR in the legal domain are highly heterogeneous in their contents, legal weight, and
data model, presenting a complex multi-layered informational structure.
NOR can range from resources in a: (i) unstructured way (e.g. textual corpora); (ii)
semi-structured (e.g. folksonomies); and (iii) structured way (e.g. databases,
standards, catalogues, classifications, thesauri, lexicons, legal text, among others).
Table 1 exemplifies some possible NOR for the legal domain.
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Table 1 Examples of NOR in the legal domain
Types of
NOR
Glossary

Classification
scheme
Dictionary
Taxonomy
Text Corpora
Thesauri

Definition and examples
Terminological dictionary that contains designations and definitions from
one or more specific subject fields. The vocabulary may be monolingual,
bilingual or multilingual. (ISO 1087:2000), E.g. Customer Complaint
glossary, the Integrated Public Sector Vocabulary3 (IPSV), Open Legal
Terminology Dataset, as IATE, ECRIS as a shared terminology for the
criminal domain
Descriptive information for an arrangement or division of objects into
groups based on characteristics the objects have in common (ISO 2004);
E.g. The classification of consumer complaints from the EU Commission
(COM(2009) 346 final)
A dictionary is a structured collection of lexical units with linguistic
information about each of them (ISO 1087-1:2000); E.g. Legal
Taxonomy Syllabus
Taxonomy is the simplest variant of controlled vocabularies as it contains
only terms that are organized into a hierarchical structure. E.g. The List
of Extraordinary Circumstances by the NEBS is a taxonomic example
Texts are among the strongest data available to acquire knowledge; E.g. a
dataset of complaints
Thesauri are controlled vocabularies of terms in a particular domain with
hierarchical, associative, and equivalence relations between terms (ISO
25964-1:2011); E.g. Eurovoc, the multilingual thesaurus for the EU

Using consensuated NORs portrays some benefits, e.g. interoperability of the used
vocabulary, information retrieval, decrease of the knowledge acquisition bottleneck,
and reuse, among others. Legal sources are different in terms of the relative weight
that they are accorded to. A possible agreed-upon typology of legal sources relies on
the legal hierarchy authority, exemplified below in an informal way:
(i) Primary sources of law, which refer to legislation (constitutions, statutes,
regulations), case-law, and contracts; these sources of primary law are binding;
(ii) Secondary sources of law: refer to legal doctrine (art. 38 (c) ICJ), which
concerns legal scholarly writings and materials by legal scholars that explain,
interpret or comment primary sources of law, such as: articles, legal commentaries,
treatises, textbooks; legal encyclopaedias, legal dictionaries, monographs. It
contains persuasive authority, which means that the court is not required to follow
the analysis (non-binding). Also, soft law instruments, which are interpretative
sources generally making open textured concepts operational (generally nonbinding);
(iii) Tertiary sources of law: consist in mere finding tools that include no
substantive discussion of points of law but have been developed by legal publishers
so that users can find information about the law. Examples include digests and
indexes, namely the legal citation indexes [2].
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The term Soft law refers to: ‘’[r]ules of conduct that are laid down in instruments
which have not been attributed legally binding force as such, but nevertheless may
have (indirect) legal effects, and that are aimed at and may produce practical
effects’’[3], which have been used historically to alleviate a lack of formal lawmaking capacity and/or means of enforcement. A typical characteristic of soft law
(supplementing legal material) is that is generally conceived to: illustrate, or
regulate, assist in the interpretation of legal norms, particularly when the latter
contain vague formulations. This form of guidance is generally expected to result
in benefits with regards to efficiency and consistency in legal decision-making [4].
Certain elements can be referred to as quasi-legal norms as they are characterized
by exhibiting a norm-like construction, law-like promises or statements [5], whilst
not qualifying as legal norms (i.e. not being the result of legislative/regulatory
procedures): recitals [6], EU Commission Communications, Recommendations,
etc.
As a result of the Open Data movement, legally backed by the PSI-Directive 4, the
fundamental legal sources of democratic societies —legislation, court decisions and
Parliamentary documents datasets— are freely available for reuse and most of them
have Uniform Resource Identifiers (URIs), being converted in linked data. The
following building blocks are well-known, such as:
 the Eurovoc thesaurus;5
 the IATE database;6
 EU authority tables;7
 semantic interfacing between disparate national terminology repositories;8
 Identifiers such as the European Case Law Identifier (ECLI);9 the European
Legislation Identifier (ELI);10 urn:lex;
 possibly a neutral identifier for secondary literature, like ELDI [7]; or
LegalCiteM (a global standard for legal citations);11

Directive 2013/37/EU, CELEX:32013L0037.
EuroVoc is a multilingual, multidisciplinary thesaurus covering the activities of the EU. Also
available in XML and SKOS/RDF.
6 InterActive Terminology for Europe, now also available in TermBase eXchange (TBX)
format.
7 The EU Metadata Registry: The Metadata Registry registers and maintains definition data
(metadata elements, named authority lists, schemas, etc.) used by the different European
Institutions involved in the legal decision making process gathered in the Interinstitutional
Metadata Maintenance Committee (IMMC) and by the Publications Office of the EU in its
production and dissemination process.
8 The Legivoc project, http://legivoc.org/.
9
Council conclusions inviting the introduction of the European Case Law Identifier (ECLI) and
a minimum set of uniform metadata for case law, CELEX:52011XG0429(01).
10 Council conclusions inviting the introduction of the European Legislation Identifier (ELI),
CELEX:52012XG1026(01).
11
LegalCiteM: http://www.oasis-open.org/committees/legalcitem/.
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Within these, ELI and ECLI are explicitly declared, corresponding to primary
sources of law. Most of the doctrinal works lack unique digital identifiers, and textual
citations are considered hard to resolve for computers as well as for humans.

3. Model of Provisions

In this section we present the model of semantic provisions. Models of legal concepts
exist in literature [1], [8], [9]. Our model is conceived as a conceptual model of
legistic knowledge12 [9]; its components are provision-types, also understood as
concepts, anchors, or handles [10]. We will put aside other organizational,
institutional, and social dimensions. To illustrate a legal ontology resorting to such a
model, the Relevant Legal Information for Consumer Disputes, RIC ontology, is
presented [11].
3.1 RIC Ontology
The yielded provision-types are the following: right, requisite, legal source, exception,
constraint, enforcement procedure, prohibition, obligation, permission, and some
consisting in deontic clauses. The provision-types derive from the content embedded
in legal texts: they are the instantiation of nested norms in textual representation, the
legal concepts contained in sentences, articles, paragraphs (i.e. sequences of text), and
in this way cohere with the authoritativeness of the legal text.
The formalization of these provision-types in the RIC ontology enables to capture
relevant legal knowledge embedded in a legal document. This facilitates the
descriptiveness and semantics of the source document to be retained, and at the same
time, the knowledge is machine-readable and computable.
This schema may provide the basis for the knowledge acquisition process, to elicit
and integrate knowledge from heterogeneous sources, and may be useful in
information retrieval contexts, as to provide more information relevant to a user
query. The abstraction13 character of these provision-types is oriented towards
interoperability and reusability in other domain ontologies and formal normative
reasoning. These provisions are pertinent for decision-making processes and to
applications.14 These anchors make explicit the functions of the normative documents,
‘Legistic knowledge is the traditional technique used by legislator to build and express rules,
i.e. how methodically the law speaks about its objects’ [9].
13
Different national systems may organize the transposed concepts in different ways. To
illustrate it, the term contract corresponds to different concepts in common law and civil law,
where it has the meaning of bargain and agreement respectively.
14 The use of analytical metadata permits different applications: (i) it allows to foster semantic
indexing, classification, query and retrieval to normative documents. Legal professionals may
query a legal information system where normative documents are indexed on the basis of the
analytical metadata, searching for relevant information on the applicable rights, obtaining a
selective answer. (ii) it can be used in the drafting phase, giving the drafter the possibility to
annotate metadata and also of drawing up new normative documents starting from their
structure using an editor able to use metadata in the phase of building up a text. (iii) it allows
diagnosis on normative texts to analyze the coherency of the legal system.
12

the motivations that spurred their creation. Each provision is, from a general
standpoint, the meaning of each basic text unit [12].
The detection of provisions in a normative text consists mainly in a manual activity
which is to be carried out by legal experts. However, it can be particularly timeconsuming, especially for long and complex laws and other normative texts. An
automatic tool able to support the intellectual activity of classifying provisions in
normative texts would be desirable to complement it. Akoma Ntoso standard could be
applied to turn the documents into a format amenable for computation. Table 2
reflects the chosen provision types and their corresponding sources. It is worth
noticing that the types of legal sources are heterogeneous and multiple. In this way,
rights emerge not only from legislation, but also from other sources of soft law, best
practices, ethics underlying them.
Components
Requisite
Legal source
Right
Exception
Constraint
Further
Interpretation
Enforcement
Procedure
Incidents

Table 2 Components of RIC and their sources

Depicted in
Legislation
Policies of the Regulators, Case-law, EU Commission
acts, Normative provisions and in recitals of legislation
Legislation and complementary legislation, Case-law,
EU Commission acts
Legislation
Normative provisions and in recitals of legislation,
contractual terms, soft law: policies of the regulators,
EU Commission acts
Normative provisions and in recitals of legislation,
complementary legislation, case law, EU Commission
acts, Policies of the Regulators
EU
Commission
acts :
Communications,
Recommendations, Legislation, Case-law
Legislation, case-law, complaints, Practical ‘legal
professional knowledge' 15 [18]

3.2 Non-Ontological Resource Reengineering
This process aims at turning a non-ontological resource into an ontology. The
provision-types and their instances provision-types instances were manually harvested
from the selected sources, in order to develop a representation of the resource, a
conceptual structure (e.g. a taxonomy) or instance data for the selected ontology (Fig.
1 and 2). Besides RDFs core properties and constraints, the following RDFS
constructs could describe the resources expressed in the former section:
15

“PLK [Professional Legal Knowledge] is: (i) shared among members of a professional group
(e.g. judges); (ii) learned and conveyed formally or most often informally in specific settings
(e.g. the Judicial School, associations, courts); (iii) expressible through a mixture of natural
and technical language (legalese, legal slang); (iv) non-equally distributed among the
professional group; (v) non-homogeneous (on individual bases); (vi) universally
comprehensible by the members of the profession (identification principle)’[18].

rdfs:isDefinedBy, which indicates the resource defining the subject resource;
rdfs:seeAlso specifies a resource that provides additional information; rdfs:comment
indicates a human-readable description of a resource; and rdfs:label consists in a
human-readable version of a resource name.

Fig. 1 Non Ontological Reuse and Reengineering approach, adapted from NeOn
Methodology

Fig. 2 Non-ontological Resource Reengineering. Adapted from [13]

Classification scheme examples:
Example 1: The EU Complaint form from the EU is useful to extract domain
incidents (Fig. 3).

Fig. 3 Air Passenger Rights EU Complaint form. Taken from the official EU documents.

Example 2: Extraction of provisions-types from the EU Regulation 261/2004.
Provision-types are identified in the text of the law, in Fig. 4.

Fig. 4 Extraction of provisions-types from the EU Reg. 261/2004.

2.1

Description of the RIC Ontology

The Relevant Legal Information for Consumer Disputes ontology (RIC) represents
relevant legal information in a domain-neutral manner, hence, able for reuse in other
domains (telecommunications, banking, utilities, etc.). We envision that this ontology
is a possible example to integrate heterogeneous knowledge sources and therefore its
description is devoted in this section.
The modelling of the ontology and its evaluation can be found in [11] and is
documented in http://ricontology.com. It includes nine concepts describing the Rights
emerged whenever an Incident occurs. Rights are depicted in a LegalSource. The
entitlement of Rights depends on some Requisite. The scope of the Rights may
encompass
relevant
information,
such
as:
Exception,
Constraint,
EnforcementProcedure and FurtherInterpretation, each of them referring to a specific
LegalSource, respectively. Fig. 5 depicts the key elements in the RIC ontology. It
includes six object properties: isTriggeredBy, hasRequisite, subjectTo,
hasEnforcementProcedure, hasLegalSource.

Fig. 5 RIC ontology. Arrows denote object properties, domain and range

Both class and object-property restrictions of RIC ontology are analysed below. A
description for each of these entities follows, using the standard description logic
notation to express the main axioms in RIC ontology. Formal axioms are logical
expressions used to specify constraints in the ontology.
Hereby, the identification of the formal axioms needed in the ontology and its
description are demonstrated below, specifying the following information: name,
natural language description, the logical expression that formally describes the axiom
using first order logic, the concepts, and relations to which the axiom refers, and the
variables used.
All classes of RIC ontology are disjoint. There are no equivalent classes, nor any
subClassOf.
• Incident. Incident is an event which is a “certain useful and relevant patterns of
world changes” [Fani, Bagheri, 2015]. Incidents are described in complaints. Incidents
trigger redress. An Incident trigger 0 or more Right, Obligation, Prohibition, hence no
axioms were added.

• Right. Right is the principal class of RIC ontology. Its definition has been taken from
that in CLO: “A legal position by which an Agent is entitled to obtain something from
another Agent, under specified circumstances, through an enforcement uttered either
in a Law, Contract, etc.”; A Right has, at least, one Requisite, has, at least, one Legal
Source,
and
may
have
or
not
Exceptions,
FurtherInterpretation,
EnforcementProcedure, or Constraint; Right ⊑ ∃hasRequisite.Requisite ⊓
∃hasLegalSource.LegalSource

• Obligation. The definition of this concept is imported from Sartor [14].16 ‘’The
proposition expressing the obligation to perform a certain action is true whenever
optimal practical cognition would lead one to have the intention of accomplishing that
action’’; An Obligation has, at least, one Requisite, has, at least, one LegalSource, is
triggered by, at least one Incident. An Obligation may have or not one Exception, may
have or not one FurtherInterpretation, may have or not one EnforcementProcedure,
may have or not one Constraint: Obligation ⊑ ∃hasRequisite.Requisite, ⊓
∃hasLegalSource.LegalSource, ⊑ ∃triggeredBy.Incident
• Prohibition. A legal restriction against the use of something or against certain
conduct, described in a legal norm.17A Prohibition has, at least, one Requisite, has, at
least, one Legal Source. A Prohibition may have or not one Exception, may have or not
one Further Interpretation, may have or not one EnforcementProcedure, may have or
not
one
Constraint:
Prohibition
⊑
∃hasRequisite.Requisite,
⊓
∃
hasLegalSource.LegalSource, ⊑ ∃triggeredBy.Incident
• Exception. Means the exclusion of the entitlement of a right conceived by a legal
norm. An exception “is something that is excluded from a general statement or does
not follow a rule” according to the Ontology of Basic Legal Concepts [Estrella
Project]; An Exception has, at least, one LegalSource. Exception ⊑
∃hasLegalSource.LegalSource
• Constraint. Is a statement that comports a limitation or a restriction to the exercise of
a legal right conveyed by hard or soft law; A Constraint has at least one LegalSource.
Constraint ⊑ ∃hasLegalSource.LegalSource

• Requisite. Consists in a legal requirement bound to the entitlement of rights; it can
be related to the scope of a legislation (territorial or geographical scope; or material
scope). A Requisite has at least one LegalSource. Requisite ⊑
∃hasLegalSource.LegalSource
• EnforcementProcedure. It is vested in procedures to enforce legal rights, such as
handling complaint and legal action procedures. Enforcement within consumer policy
is defined as “encompassing a spectrum of activities undertaken by a variety of actors,
using different instruments, to ensure that consumer rights are respected (…) These
include formal enforcement proceedings, primarily undertaken by public enforcement
authorities, but also consumers acting to defend their own rights through private
Article 3 (2) (a) EC Regulation 261/2004) enunciates a prohibition: ‘’Passengers must have a
confirmed reservation on the flight concerned; Passengers must be present on time for checkin at the time indicated in the electronic panel or in the ticket, or if no time is indicated—not
later THEN 45 min before the published departure time; When passengers have been
through-checked, they have an obligation to arrive at the gate on time for boarding’’. This
applies to both departing and connecting passengers.
17 In RIC-ATPI ontology prohibitions were not instantiated, as they were not found within this
ATP domain. As RIC ontology is intended to be used and extended to other domains, both
Obligations and Prohibitions were considered.
16

enforcement or other dispute-resolution mechanisms. An effective enforcement
response combines activities which promote compliance through information of
consumers and businesses, with more formal enforcement measures” [15]; An
EnforcementProcedure has at least one LegalSource. EnforcementProcedure ⊑
∃hasLegalSource.LegalSource
• LegalSource. Is defined as the legal base of “[a]ny fact that embeds normative
propositions and makes them legally valid by virtue of such an embedment”[14].
According to the ontology of basic concepts of law, a legal source is a source for legal
statements, both norms and legal expressions;

• FurtherInterpretation. The concept conceived as providing additional relevant
information related to the right, obligation or prohibition. The wording of a legislative
definition
is
generally
usually
insufficient
to
enable
a
full
characterization/understanding of the concepts and a further interpretation or resort is
important to consider. Any understanding of a legal source/concept presupposes an
interpretation [16]. Laws tend to be defined by statute, but are often re-elaborated via
scholarly or judicial legal interpretation. Legal interpretation is a necessary part of the
legal process, and established interpretation methodologies can modify or extend legal
rules. Liebwald states that civil law countries often refer to Savigny’s canons of
interpretation:
(i) grammatical: a literal reading of the norm itself;
(ii) systematic: taking into account the domain or legal system in general;
(iii) historical: based on the purpose of the norm as revealed in the preamble or
preliminary discussions; and
(iv) teleological: based on the ‘independent will of the norm’ or the will of the
interpreter;
Similar canons of interpretation exist in the Common Law tradition:
(i) plain meaning rule (which corresponds to the grammatical rule above);
(ii) mischief rule (corresponding to the historical rule);
(iii) golden rule where a word’s usual meaning can be disregarded to avoid an
absurd result. There are no firm rules on when to use such canons of interpretation,
which means that in practice, they are used at will to best serve the demands of justice
or the discretion of the interpreter [17].
FurtherInterpretation has at least one LegalSource; FurtherInterpretation ⊑
∃hasLegalSource.Legal Source
Object properties are described below. The semantic relationships of the model are
organized according to the role of the concept of right (along with obligation and
prohibition) and their related relevant information.

• isTriggeredBy. The property expressing the relation between an Incident and Right,
Prohibition, Obligation.
Domain: RightObligationProhibition. Range: Incident
A Right must be triggered by at least one Incident. The domain of the objectProperty
ric:isTriggeredBy spans the classes Right, Obligation, Prohibition. That is to say,

individuals which are attributed the property isTriggeredBy can be qualified as either
instances of Right, instances or Obligation or instances of Prohibition. As the standard
practice recommends, this was modelled in the RIC ontology using the owl:unionOf
construct as follows:
<rdfs:domain>
<owl:Class>
<owl:unionOf rdf:parseType="Collection">
<owl:Class rdf:about="&ric;#Right"/>
<owl:Class rdf:about="&ric;#Obligation"/>
<owl:Class rdf:about="&ric;#Prohibition"/>
</owl:unionOf>
</owl:Class>
</rdfs:domain>

• hasRequisite. The property indicating that Right/Obligation and Prohibition abide to
a Requisite. Domain: RightObligationProhibition. Range: Requisite. A Right must
have at least one Requisite.
• subjectTo. The property describing a Right, Prohibition, Obligation is subject to an
Exception, Constraint, FurtherInterpretation. Domain: Right  Obligation 
Prohibition. Range: Exception  FurtherInterpretation  Constraint.

• hasEnforcementProcedure. The property indicating the necessary relation between
the exercise of a Right/Obligation/Prohibition and an Enforcement Procedure.
Domain: Right  Prohibition  Obligation. Range: EnforcementProcedure
• hasLegalSource. The property declaring that a LegalSource is the base of provisions.
Domain: Right  Obligation  Prohibition  EnforcementProcedure  Requisite 
Exception  Constraint  FurtherInterpretation. Range: LegalSource.

3 Conclusion

In this paper the knowledge sources were engineered according to a model of
provision-types in order to enable heterogeneous legal sources integration within a
legal ontology. We made some assumptions about legal and social knowledge,
focusing mainly on their computational side. We plan deepening on the epistemic
grounding of this position in the immediate future, taking into account cooperative
sharing in knowledge-acquisition and evaluation of competency questions [23] [24].
Anchoring problems in socio-technical systems and institution-building processes
would deserve a closer attention and cooperation with other theoretical approaches.
For the sake of clarity, only the ontology-building ones are deemed.
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