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Abstract: In this position paper we present some advantages, that the use of Ontology Design Pattern
(ODP) can have for Legal Knowledge Base Engineering and also possibilities, why the wide-
spread use of ODP in the legal domain is still lacking. Ontologies and the knowledge bases
based thereon are seldom reusable and interoperable. This results in most ontologies being
built from scratch, which in turn increases the cost of ontology engineering. This can be re-
medied by the increased use of ODP in ontology engineering. ODP are modelling solutions
to solve recurrent ontology development problems. The increased use of ODP would increase
the reusability and interoperability of the resulting ontologies and would therefore decrease
their engineering cost. Unfortunately, only a few ODP exist for the legal domain, since their
development can be difficult and their added value has not been convincingly demonstrated
yet. The second notion is due to the fact, that too few ODP are publicly available and ready to
use. To standardize and accelerate the development of legal ODP, we aim to develop a metho-
dology for creating ODP, tailored to the specific needs of the legal domain. In this paper we
will present the basic structure of this methodology, which we will further developed in future
work.

1. Introduction

Since VALENTE and BREUKER [20] proposed ontologies to be the «missing link» between legal theory and
Artificial Intelligence and Law, ontologies have been widely used to represent legal knowledge and thus make
it accessible for Artificial Intelligence applications.

As GRUBER [9] pointed out, the term ontology is borrowed from philosophy, where an ontology is a systematic
account of existence and for knowledge-based systems, what «exists» is exactly that which can be represen-
ted. Although the definition of ontology in computer science differs from the use of the term in philosophy,
the definition is heavily influenced from it’s origin in philosophy.

GRUBER [9] further argues that in such an ontology, definitions associate the names of entities in the universe
of discourse (e.g., classes, relations, functions, or other objects) with human-readable text describing what the
names mean, and formal axioms that constrain the interpretation and well-formed use of these terms. For him,
an ontology is an explicit specification of a conceptualization [8].

This notion, that an ontology is supposed to be a shared conceptualisation of a domain of knowledge, is also
fundamental for the expectations we have when dealing with ontologies in the AI domain. As VALENTE [19]
pointed out, especially in the early days of ontologies in Al, ontologies were mainly perceived as mechanism
for knowledge sharing and reuse. Since the reusability of ontologies for knowledge sharing was perceived
to be the main aspect, it was concluded, that ontologies should therefore be free of application specific or
reasoning specific commitments [8].

But as VALENTE ET AL. [21] argued, ontologies are never completely neutral. He explains, that ontologies
always assume a view of how to model the world and its fundamental parts. This is because all ontologies
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are built with a bias toward a specific application, and their very usability depends on commitments that are
biased towards the types of reasoning the ontology is supposed to support [19]. This bias toward a specific
application can cause various problems, mainly terminological and structural differences between ontologies.
Furthermore, a predominant monolithic approach when engineering ontologies and the lack of a centralised
and well developed repository for ontologies still hamper the interoperability and reuse of ontologies and
causes most ontologies still being made from scratch [6, 10].

To remedy this problem, CLARK and PORTER [4] suggested to identify repeated Pattern of axioms in a large
theory, and then abstract and reify those Pattern as components in their own right, analogous to the notion of
«design Pattern» in object-oriented programming. This idea was quickly adopted and methodologies for the
development of ontologies using Ontology Design Pattern (ODP) have been suggested, most notably the me-
thodology by PRESUTTI ET AL. [15]. However, to our best knowledge, no methodology has yet been suggested
to develop ODP themselves and therefore, also no such methodology for legal ODP. Hence, the main contri-
bution of this paper is laying the groundwork for a methodology to develop legal ODP from not formalized
or partly formalized knowledge.

The remainder of this paper is organized as follows. In Section 2 we present a short introduction into ODP
and outline their general benefits. Then, in Section 3 we describe the problem, why ODP are not used more
frequently. In Section 4 we discuss the structure of a possible methodology for developing legal ODP. Finally,
we conclude and present future work in Section

2. Ontology Design Pattern

An ODP describes a particular recurring modelling problem that arises in specific ontology development con-
texts and presents a well-proven solution for the problem [5]. PRESUTTI ET AL. [16] describe several categories
of ODP, differentiated by the problem they solve. These categories include for example Structural ODP,
which solve structural problems and shape the overall ontology, Lexico-Syntactic ODP, which are linguistic
structures consisting of a sequence of types of words associated with an assessment of the meaning they ex-
press [1], Reasoning ODP, which are procedures that perform automatic inference or Content ODP which
are small ontologies with explicit documentation of design rationales, which can be used as building blocks
in ontology design [2].

ODP are used in the ontology engineering process to build a coherent ontology, based on best practices. They
provide, amongst others, the following benefits to the ontology engineer:

Interoperability and reusability: Ontology interoperability and the possibility to reuse these ontologies,
which results thereof, lower the time and resources needed to develop ontologies [5]. ODP provide a concise
implementation of the modelling solutions they provide. It is therefore difficult to be influenced by a certain
bias towards an application when using ODP in ontology engineering. The resulting ontology will therefore
most likely use the same terminology and follow the same structure as other ontologies that used the same
set of ODP.

Computing resources: HONDROS [11] already showed the benefits of creating and caching Java representa-
tions of compound ontologies to save computing resources. In their example, a cached ontology is a light-
weight representation of an ontology serialised as a Java object. Its class and property hierarchies are already
calculated, and for many run-time operations it can be used instead of the whole ontology itself, preventing
the expensive operation of loading and classifying ontologies each time they are required. Since this requires
a modular approach to ontology engineering, I argue, that Content ODP would be a perfect fit to create these
ontologies. Since Content ODP naturally encourage a modular approach to ontology engineering, it would be
easier to implement a similar approach as suggested by HoNDRrOS [11].
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Reduce engineering time and mistakes: Since ODP encode modelling best practices, and represent well-pro-
ven solutions, they lower the entry barrier for domain experts, who lack ontology engineering practice and
naturally increase the quality of the resulting ontology.

These benefits are also indicated by the studies of BLOMQVIST, GANGEMI, and PRESUTTI [2] and BLOMQVIST
ET AL. [3] which came to the conclusion, that ODP are perceived as useful by ontology engineers, increase the
quality of the resulting ontology and allow for faster ontology development.

3. Problem

However, since the introduction of the idea of ODP only a few ODP have been proposed for the legal domain
[14, 7, 17]. Of course, other, more general ODP can be used to formalize the parts of legal knowledge, that
deal with common knowledge, like the role pattern presented by KrisNaphi [12] or the EventCore pattern!,
but the vast majority of legal knowledge has not yet been formalized into ODP.

HAMMAR ET AL. [10] pointed out, that in order to provide convincing evidence for the added value of ODP,
the community requires access to a well-organized, well-documented, and well-maintained set of interlinked
high-quality ontology design Pattern. At the same time, however, there is a lack of incentive (and funding) to
provide these, as long as this added value has not yet been convincingly demonstrated.

Furthermore, engineering well founded ODP obviously requires extensive domain knowledge and ontology
engineering skills. This holds especially true for the legal domain, since contrary to natural sciences, where
the truth of a proposition does not depend on who states it, but only empirical data supports it, in law, the truth
of'a statement is, among other aspects, dependent on who states it (persuasive authority)[18]. Furthermore, the
heterogeneity and fragmentation of legal sources further complicates the process of formalizing legal know-
ledge. Since a legislator cannot lay down every possible case by law, legal norms also have to be formulated
in a vague and uncertain manner to allow for a certain degree of interpretation, which further complicates
ontology engineering. Therefore, the legal domain can be seen as one of the most challenging domains for
knowledge representation.

If we would be able to reduce the knowledge and skill needed to develop ODP without sacrificing quality,
more people would be able to contribute. We believe, that the increasing interest resulting from this lowered
entry barrier will in turn convince more people to contribute to publicly available ODP, which in turn will
increase the community’s interest in the field.

4. Solution

As mentioned before, to the best of our knowledge, no methodology for the development of ODP has been
suggested yet, neither a general one nor specifically for the legal domain. Due to the problems listed above,
we see the necessity to develop such a methodology, specifically for the legal domain. This methodology we
are trying to create is aimed at standardizing and accelerating the process of constructing high quality, well
documented, legal ODP. The methodology will be structured in 3 stages: source material selection, pattern
identification and ODP construction.

4.1. Source material selection

Legal knowledge can be represented by different types of documents, i.e. legislation, court decisions, parlia-
mentary documents, contracts, commentaries or case-law notes. To select the most promising legal sources,
we first have to classify them. Similar to SANTOS ET AL. [18] we propose a three-dimensional classification

I http://ontologydesignPattern.org/wiki/Submissions:EventCore.
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scheme for legal sources, to identify the most promising legal sources to develop ODP from. In this scheme,
the first criteria is relevance, which can be further divided into authority and legal importance [22]. Authority
describes the position of the legal document within the hierarchy of norms, as prescribed by the legal sys-
tem. Legal importance describes the relevance of the legal document for the legal community. The latter can
oftentimes be subjective, but the amount of discourse on a legal document can be an indicator on it’s legal
importance.

Secondly, the legal sources have to be classified by consensus. Legal source material is vague and uncertain
by nature. Since a legislator cannot lay down every possible case by law, legal norms have to be formulated
in a vague and uncertain manner to allow for a certain degree of interpretation. In this scheme, consensus can
also be further divided into consensus on terminology and consensus on legal consequences. Both criteria are
again subjective and hardly quantifiable [18].

Thirdly, legal sources have to be classified by coverage of the specific domain of interest.

4.2. Pattern identification

After classifying the legal sources, pursuant to the three dimensions explained above, and selecting a set of the
most promising ones, recurring Pattern have to be extracted from them. Following the MeLOn methodology,
suggested by Mockus and PALMIRANI [13], we propose to extract subject, predicate, object pairs, i.e. triples
from the source material. To reassure reusability and interoperability of the resulting ODP, these triples should
already follow a consented terminology of terms used in the legal domain and terms used by other ODP. While
extracting triples, the domain expert also has to keep track of the number of occurrences of a certain pattern
and of the place(s) of occurrence in the source material.

4.3. ODP construction

While the first step of this methodology has to be done mainly by a domain expert, this gradually shifts
toward the third step, which has to be done mainly by an ontology engineer. When all possible triples have
been extracted from the selected source material, it is advisable to check if they are already covered by ODP,
which can be reused. For this purpose, we propose to divide the triples into three categories: already covered
by ODP, partly covered by ODP and not covered by ODP. Triples of the first category can be ignored, in the
second category, ODP can be amended in order to cover the extracted triples and ODP for the third category
have to be developed from scratch.

5. Conclusion

In this paper we presented arguments on why ODP are beneficial for ontology engineering in general. We
further presented possible causes for why the widespread use of ODP is still lacking. Namely, a lack of in-
centive to develop ODP, since their development is difficult and time consuming and their added benefit has
not yet been sufficiently proven. We argued, that this can be remedied by standardizing and accelerating the
ODP development process by introducing a methodology, tailored to the difficulties of the legal domain. The-
se difficulties are the heterogeneity and fragmentation and the persuasive authority of legal sources and the
vagueness and uncertainty of legal terms. Such a methodology would therefore need to structure legal sources
and find common Pattern in them while keeping consented legal terms. In this paper we already presented
the basic structure of a methodology, which we are planning to further develop in the near future and present
along with a usability study.
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