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Foreword
by Roberto Cencioni

At the Lisbon Summit in March 2000, European heads of state and government set a
new goal for the European Union — to become the most competitive knowledge-
based society in the world by 2010. As part of this objective, ICT (information and
communication technologies) services should become available for every citizen, and
for all schools, homes and businesses.

The book you have in front of you is about Semantic Web technology and law.
Law is something omnipresent; all citizens — at some points in their lives — have to
deal with it. In addition, law involves a large group of professionals, and is a multi-
billion business world wide. Information technology is important because it that can
improve citizens’ interaction with law, as well as improve legal professionals’ work
environment. Legal professionals dedicate a significant amount of their time to
finding, reading, analyzing and synthesizing information in order to take decisions,
and prepare advice and trials, among other tasks. As part of the “Semantic-Based
Knowledge and Content Systems” Strategic Objective, the European Commission is
funding projects to construct technology to make the Semantic Web vision come true.
The articles in this book are related to two current foci of the Strategic Objective':

e Knowledge acquisition and modelling, capturing knowledge from raw
information and multimedia content in webs and other distributed
repositories to turn poorly structured information into machine-
processable knowledge.

e  Knowledge sharing and use, combining semantically enriched information
with context to provide actionable meaning, applying inferencing and
reasoning for decision support and collaborative use of trusted knowledge
between organizations.

This book is a good example of bringing together two communities: the IST research
and development community and the legal community. In other words, it brings
together technology providers and technology users, an essential requirement for
building scalable and usable Information Society technology.

Luxembourg Roberto Cencioni
November 2004 European Commission
Head of Division, INFSO/E.2

Knowledge Management and Content Creation

! http://www.cordis.lu/ist/workprogramme/wp0506_en/2_4_7.htm



Foreword
by Joaquin Bayo Delgado

In recent years, many initiatives have been taken to update the working methods of
the administration of justice to the continuously changing environment of ICT
services. The judiciary, in the larger sense of the word, has particular needs of its
own, but it also shares common problems, and possible solutions, with other
knowledge-based activities.

As in any other field, the Web has become the crucial reference for any work tool
to be designed. The computer is no longer the tool as such, or it is better to say that
the Web is the global computer that everyone uses. The approach, then, is how to take
the most from this global instrument without being overflowed with information, a
situation almost as bad as if no information was available.

Many reasons explain the reluctance of the judiciary to taking up ICT services:
legal changes may be needed before we can introduce these technologies
(videoconferencing may be an example), there is a tendency to tradition and secrecy
amongst jurists in general and judges in particular, etc. But there are two main reasons
shared by jurists with other professionals, namely the information overload and the
lack of a cyberculture. The Semantic Web overcomes these two barriers by helping in
finding the relevant information and by doing so through a friendly interface.

But some other considerations are relevant when judicial work is analyzed in the
context of the Web. Three areas are to be distinguished: the internal workflow in the
court, the final decision making, and the openness towards citizens. At first glance it
may seem that the Semantic Web is irrelevant in some of those areas, but a closer
view shows that that is not the case. The internal workflow is not an automatic
process. The stakeholders (judges, but also registrars and staff personnel) do make
decisions that need information and present complexity. Interim decisions are, in
many cases, fundamental. The example of a judge on duty can illustrate the idea.
Therefore, in this area workflow applications and knowledge ontologies have to be
developed. In practice the latter are missing: knowledge is being transmitted through
personal contacts among experienced and in experienced judges, registrars, public
prosecutors, etc., and little information is available, not only in the Web but also in
local databases. Interim decisions are frequently disregarded but they are the basic
know-how for legal professionals.

The final decision making process is the main area where information is needed.
Legal systems, namely continental law and common law, are increasingly merging.
The European Union legal system is an example. But because of the Anglo-Saxon
cultural predominance in the Web, and in informatics in general, ontologies pay
attention basically to case law. This is very useful even in continental law systems,
but there are some areas where knowledge of applicable statute law is crucial and not
so easy to reach. Administrative law may be the clear example. There, the constant
legislative production, both at the European and the national levels, makes it
necessary to have a knowledge tool for the judiciary. This is becoming also true in
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other legal areas, such as civil and criminal, where European and international law has
to be increasingly taken into account; and frequently it is not, due to the lack of easy
and friendly access. The Semantic Web is the means to achieving this access.

As the Web is a universal environment, other legal professionals and many citizens
are also present in it. So the e-court (electronic-supported court) will develop into a
cybercourt, as the next step, i.e., the court will go out to cyberspace. And new
challenges and problems will appear. It will not only be the judiciary using the Web
but also the legal professionals and citizens using it to interact with the courts and,
therefore, retrieving information. It is a wholly new concept of the old “public
hearing,” limited until now to the final phase of most proceedings and to the physical
environment of the courtroom. The information flow becomes bidirectional. Semantic
techniques will also be applied.

Several potentially conflicting aspects have to be borne in mind, though. The level
of cyberculture knowledge is anything but homogeneous among citizens, and these
differences are even greater between citizens and corporations. Equal opportunities of
defence must be guaranteed. Other fundamental rights are also at stake, among them
privacy and data protection. Here again the cultural differences play an important
role. The tension between privacy and transparency (access to documents) is not
understood in the same way worldwide, and does not play the same role in political
and judicial decisions. Nor can data protection be seen just as the right to privacy in
the European Union and its members and other countries. E-courts now, and future
cybercourts, have to be designed in full compliance with the legal requirements that
protect those fundamental rights, and privacy-enhancing technologies must be
implemented.

Many of these ideas and problems are analyzed in this book, entitled “Law and the
Semantic Web.” Its editors have gathered 15 papers most relevant to the analysis and
to finding proper solutions for these questions. Efforts like this bring us closer to these
future of legal and judicial practice.

Brussels Joaquin Bayo Delgado
November 2004 Judge
Deputy European Data Protection Supervisor



Preface

The book you have in front of you is based on the celebration of two international
events related to the Semantic Web and the legal domain held in Edinburgh, UK and
Barcelona, Spain. The first event was the Workshop on Legal Ontologies and Web-
Based Legal Information Management held on June 28, 2003, Edinburgh, UK, which
was part of the 9th International Conference on Artificial Intelligence and Law,
ICAIL 2003. The second event was the International Seminar on Law and the
Semantic Web held on November 20-21, 2003, Barcelona, Spain. Papers have been
revised since then according to the specific topic of this book.

For legal professionals, dealing with information and knowledge is an essential
part of their daily work. They are “knowledge workers” and vulnerable to suffering
from phenomena like information overload. Technologies that can help in overcoming
this problem could result in a significant improvement in productivity. In this book,
we hope to show to legal professionals the potential value of Semantic Web-related
technology for their profession.

The Web has profoundly changed the way we communicate, do business, and
perform our jobs. We can communicate at very low cost with almost anyone at
anytime. We can initiate and (to some extent) conclude online business transactions.
We have access to millions of resources, irrespective of their physical location and
language. All these factors have contributed to the success story of the Web.
However, at the same time, those success factors also cause one of the Web’s main
problems: information overload. This is where the Semantic Web comes in. “The
Semantic Web is an extension of the current Web in which information is given well-
defined meaning, better enabling computers and people to work in cooperation” [Tim
Berners-Lee, James Hendler, Ora Lassila, Scientific American, May 2001]. Semantic
Web technology aims at the automatic processing of content, thereby enabling people
to delegate tasks to software. With this book, for researchers and practitioners of the
Semantic Web, we hope to show that the legal domain is a challenging and interesting
area for performing research and for developing applications.

This volume contains 15 papers on topics relevant for law and the Semantic Web.
The papers are structured in three parts. Part I sets the context; it introduces the
relevant concepts, describes some of the final users (legal professionals), and puts into
historical context how legal professionals think about the use and application of the
law. Part II presents theoretical papers concerned with the construction of legal
ontologies, both from a legal and a methodological point of view. Part III collects
several papers describing applications of Semantic Web-related technology to the
legal domain.

We would like to thank the organizers of both events, as well as the International
Program Committee that guaranteed the high quality of the papers. The organizers of
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the Edinburgh workshop were Joost Breuker, Aldo Gangemi, Daniela Tiscornia and
Radboud Winkels, and the Program Committee included Trevor Bench-Capon,
Richard Benjamins, Dani¢le Bourcier, Cristiano Castelfranchi, Rose Dieng, Caterina
Lupo, Paulo Quaresma, Heiner Stuckenschmidt, Erich Schweighofer, Andre Valente
and John Zeleznikow. The organizers of the Barcelona seminar were Pompeu
Casanovas, Marta Poblet, Jesis Contreras and Richard Benjamins.

We would also like to acknowledge various publicly funded R&D projects,
including SEKT (IST-FP6), Esperonto (IST-FP5), Netcase (PROFIT) and Iuriservice
(PROFIT).

December 2004 V. Richard Benjamins (iSOCO, Spain)
Pompeu Casanovas (UAB, Spain)

Joost Breuker (UvA, Netherlands)

Aldo Gangemi (CNR, Italy)
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Law and the Semantic Web, an Introduction

V. Richard Benjamins!, Pompeu Casanovas?, Joost Breuker3, and Aldo Gangemi*

ntelligent Software Components (iSOCO),
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rbenjamins@isoco.com
2Autonomous University of Barcelona, Institute for Law and Technology (IDT),
UAB Sociolegal Studies Group (GRES),
08193-Cerdanyola, Barcelona Spain
pompeu.casanovas@uab.es
3University of Amsterdam, Leibniz Center for Law,
1000 BA Amsterdam Netherlands
breuker@lri.jur.uva.nl
4Laboratory for Applied Ontology (ISTC-CNR),
Viale Marx, 15, 00137 Rome Italy
gangemi@ip.rm.cnr.it

Abstract. In this paper, we introduce the role of Semantic Web technology for
the legal domain. We will briefly discuss the current use of Information Tech-
nology in the legal domain, followed by an introduction to the Semantic Web.
We then will put forward what we see as the particularities of the legal domain
that need to be taken into account by technological solutions. Finally, we will
explain how the articles in this volume contribute to the application of Semantic
Web technology in the legal domain.

1 Introduction

The Semantic Web is an exciting new area of research and innovative applications
that will transform the current web into the web of the next generation. The current
web is basically made for human consumption; people easily can understand what
web-pages are about and contain. The Semantic Web intends to enable also machines
to understand -to some extent- what is in the Web; not only to improve human com-
munication, but in particular to delegate more and more “intelligent” tasks to ma-
chines. Making machines more intelligent is one of the many fruits of research in
Artificial Intelligence over the last decades.

Law, legal systems, and organizations have been subject to fundamental changes
over the last decades, adding complexity to the legal fields. On the one hand, lawyer-
ing, sentencing and legal drafting have been increasingly growing. In the USA and in
many European countries alike, there are three to four times more lawyers and legal
professionals than in 1950 [1]. On the other hand, the production of legal rules -
statutes, codes, rulings...- have followed the same inflationary path. This has led to a
situation in which two of the main problems are handling the complexity and types of
legal knowledge, and having reasonable ways to store, retrieve and structure a great
amount of legal information.

V.R. Benjamins et al. (Eds.): Law and the Semantic Web, LNCS 3369, pp. 1-17, 2005.
© Springer-Verlag Berlin Heidelberg 2005
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The legal domain has been of interest to Artificial Intelligence since long. Pamela
N. Gray pointed out in 1997 [2] that the theory and the tools of Artificial Legal Intel-
ligence had developed in corresponding leaps, with the following progression of
themes: (i) legal language, (ii) deontic logic, (iii) rule processing, (iv) case processing,
(v) stratification of reasoning, (vi) procedural reasoning, (vii) co-ordination of multi-
ple tasks.

Many legal expert systems have been built, but only a few made it to the market.
For over more than two decades there is an active and productive community of re-
searchers in the domain of AI & Law'. In the early eighties the research was particu-
larly inspired by logic programming, fitting in an old philosophical tradition (starting
with Leibniz) to ground legislation and legal reasoning in logical foundations. In
particular some researchers saw a strong parallel between Prolog (or production) rules
and legal rules [3] [4]. This parallel was not without problems as the logic suitable for
normative reasoning appeared to require special features, which fostered new interests
in deontic logics [5], [6] (see also the tri-annual workshop on deontic logics, DEON).

Another, less formal, approach was inspired by research in Al on case based rea-
soning, and it aimed analogical similarity between legal cases to enable the retrieval
of relevant precedent cases [7], which fitted particularly but not exclusively the An-
glo-Saxon legal traditions. The more applied orientation of Al in knowledge engineer-
ing had a strong impact on bringing Al & law to the market place, and a large variety
of legal knowledge systems were developed. In particular the annual JURIX confer-
ences provided the forum to report research results in this area of Al & Law.

Knowledge engineering was also the source for the growing interest in the devel-
opment and use of legal ontologies [8] (see also Breuker, Valente & Winkels, this
volume). This research is not only in line with the ambitions of the Semantic Web, but
has been particularly undertaken with the aim to improve information retrieval of
legal sources in general. A growing number of applied research projects, particularly
as part of the European Framework Programme since the end of nineties, are con-
cerned with the development of legal ontologies to put legal information retrieval on a
more semantic footing (see also Section 4.2 below).

Legal professionals, be they judges or lawyers, handle information in order to take
decisions. As such they are vulnerable to the Information Overload phenomenon.
Moreover, increasingly more non-legal professionals have to deal with the Law due to
increasing regulations in for example environmental protection and public security in
buildings. The Semantic Web aims to enable machines to deal with information in an
automatic way, and as such helps to reduce the information overload, while retaining
the relevant information.

The Semantic Web is only in its infancy; currently the technological infrastructure
is being developed and established. Important players include the W3C, lead by Tim
Berners-Lee, many Universities and Research Institutions, and IT companies. Gov-
ernments are investing significant amounts of money in this effort as well (e.g. EU,
DARPA). Applying Semantic Web technology to support legal professionals in their

"'In 1987 the Society for Al & Law was founded (http://www.iaail.org) and the Journal with the
same name followed in 1992 (http://www.kluweronline.com/issn/0924-8463). The Society
organizes a bi-annual conference (ICAIL). Moreover, also since 1987 there is the yearly
JURIX Conference that started as a Dutch meeting of researchers and has grown now to an
annual international conference on Al and Law (http://www.jurix.nl).
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job is an exciting area of research, both for legal professionals and information re-
searchers. There is a growing community of researchers working in this area. It is the
aim of this book to provide an overview of the state of the field.

2 IT in the Context of Legal Applications

Let us first take a look at how information technology is currently used in the legal
practice. We can distinguish between different legal professionals: judges, lawyers
and other legal professionals such as in legal departments of organizations. A study of
legal software applications showed that there are several types of applications, rang-
ing from access to law text and jurisprudence (either online or on CD) to applications
to manage law firms (e.g., time management, case management) [9].

We also have to take into account the different working styles and habits of legal
professionals concerning IT, ranging from technophobes to computer enthusiasts.
Studies show for example that the behaviour of Judges and Magistrates related to IT
follows separate national patterns [10]. In Spain, e.g., they hardly use official email,
moderately use the Internet and extensively consult legal databases on CD-ROM [11].
Sociological studies of the context and attitude of legal professionals are thus impor-
tant to adapt IT tools to concrete users.

2.1 Software Applications for Legal Professionals

One class of commercial legal applications is dedicated to the management of law
firms. Typical examples of such applications include Case Management, which is
focused on the management of files, contracts, etc.; and Time and Invoicing, which is
focused on management of time, planning, invoicing, etc.

A quick search revealed seventeen different products (in English) of those types of
applications [9]. They basically help in the administrative management of law firms,
but are not dealing at all with knowledge management (but see [12] for an update of
possible applications for law using knowledge management tools).

Another class of applications relates to the consulting of legal databases (either
online or on CD-ROM) such as law articles and jurisprudence (judicial rulings, sen-
tences). Those databases aim to provide fast access to the content allowing different
kinds of search criteria such as kind of ruling, appeal, date, summary, number of rul-
ing, etc.

3 The Semantic Web

The Web has profoundly changed the way we communicate, do business, and perform
our jobs. We can communicate at very low cost with almost anyone at anytime. We
can initiate and (to some extent) conclude online business transactions. We have ac-
cess to millions of resources, irrespective of their physical location and language. All
these factors have contributed to the success story of the Web. However, at the
same time, those success factors also cause the Web’s main problems: information
overload [13].
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Many sources and reports provide estimations of how much money we lose due to
information overload. E.g., “Two-thirds of 423 organizations surveyed in US and
Europe suffer from Information Overload and have no time to share knowledge”
(KPMG, 2000), and “Employees spend an average of 8 hours a week, or 16% of their
workweek, looking for and using external information content. The salary cost alone
to American business is $107 billion a year. There's a significant opportunity to com-
panies to enable their employees to be more efficient and effective at putting external
information to work for them" (Outsell Inc, 2001).

In our opinion, the technology of the current generation Web (including search en-
gines, web portals, document management systems, etc.) has its limits. To be able to
deal with the continuous growth of the Internet, intranets and extranets (in size, lan-
guages and formats), we need to exploit other information. This is where the Semantic
Web comes in.

3.1 The Current Web

The current Web is based on HTML, which specifies how to layout a web page for
human readers. Software has difficulties in understanding content in HTML since it
has to “guess” the meaning. For instance, Fig. 1 illustrates what a user sees of a web
page when he is looking for buying a CD of “Las Ketchup”, and below the figure it
shows how this is (partly) encoded in HTML.

Las Ketchup
Las Ketchup

NP +» | Retail Price: $13.98

I Las Rﬁl{m‘ Our Price: $12.99
You Save: $0.99(7.1%)
Readers' Advantage

Price: $12.34 Join Now
In StodcShips within 2-3 days

Fig. 1. The current Web

<font face="arial, helvetica, sans-serif" size="+1"
color="#000000"><b><b>Las Ketchup</b></b></font><br>

<b>Retail Price: $13.98<br>Our Price:&nbsp;<font face="arial,
helvetica, sans-serif" color="#990000">$12.99<br></font>

It is clear that a lot of heuristics have to be used in order to extract the intended
meaning. The Semantic Web aims to provide a solution to this problem. It is an exten-
sion of the current web in which information is given well defined meaning, better
enabling computers and people to work in cooperation [14]. One of the ingredients for
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adding semantics to the web are ontologies (an ontology is an explicit specification of
a conceptualization [15]). Ontologies thus represent meaning. Now, on the Semantic
Web, instead of using HTML, we use an ontology web language such as OWL [16].
In such language, we use concepts and relations to describe meaning, whose seman-
tics are anchored in publicly available ontologies. In the example above, we can imag-
ine something like (not a realistic example):

<Artist>Las Ketchup</Artist>
Retail Price <Price> <Currency>S$<Currency>13.98 </Price>

Our Price <Price> <Currency>$</Currency> 12.99 </Price>

where the relevant terms, such as Artist, Currency and Price are defined in
ontologies for music and ecommerce. The main problem the Semantic Web faces is
how to get the semantics into the web? Obviously, doing it manually is not very scal-
able (but see initiatives such as Wikipedia [17] and Open Directory Project [18] for
interesting exceptions).

3.2 Technology of the Semantic Web

As evidenced by many ongoing research activities in the area, the Semantic Web is
still under development and currently we can only see some applications [19]. Part of
the technology is the so-called Semantic Web stack of languages, which is a layered
architecture to adding increasingly more complexity and expressiveness to what we
can represent on the Web. Fig. 2 illustrates the stack [20] [21]. The architecture starts
with the foundations of URIs and Unicode, and on top of that includes the following
languages [22]:

« XML provides a surface syntax for structured documents, but imposes no semantic
constraints on the meaning of these documents.

o XML Schema is a language for restricting the structure of XML documents.

« RDF is a data model for objects ("resources") and relations between them, provides
a simple semantics for this data model, and these data models can be represented in
an XML syntax.

+« RDF Schema is a vocabulary for describing properties and classes of RDF re-
sources, with a semantics for generalization-hierarchies of such properties and
classes.

e« OWL adds more vocabulary for describing properties and classes: among others,
relations between classes (e.g. disjointness), cardinality (e.g. "exactly one"), equal-
ity, richer typing of properties, characteristics of properties (e.g. symmetry), and
enumerated classes.

The logic layer will provide an interoperable language for describing the sets of
deductions one can make from a collection of data -- how, given the world we've now
neatly described, we can make connections and derive new facts about it. The proof
language will provide a way of describing the steps taken to reach a conclusion from
the facts. These proofs can then be passed around and verified, providing short cuts to
new facts in the system without having each node conduct the deductions themselves
[23]. Trust refers to the reliability and the trustworthiness of a source. For instance, an
online store with a history of spamming would probably not be trustworthy.
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Rules Trust
Data Proof o
=
Data Logic g,
[Fa]
Ontology vocabulary | ®
=
RDF + rdfschema o

Unicode

Fig. 2. Stack of Languages for the Semantic Web [http://www.w3.0rg/2000/Talks/1206-xml2k-
tbl/slide10-0.html]

3.3 A Business Roadmap for the Semantic Web

We foresee that the evolution of the Semantic Web will follow a similar process as
that of the Web, starting with small examples and applications, and ending in a multi
billion business. We foresee the following—partially overlapping- stages in the process
of commercially taking-up Semantic Web technology in business:

o Semantic Web applications in internal corporate settings (intranets with docs,
emails, images, etc.).

o Semantic Web applications on the Internet with public information. Public or-
ganizations offering services for citizens will probably see little risk in applying
this technology. See for example the project Esperonto [24], where this technol-
ogy is applied to public organizations that have the mission to disseminate their
information to a large public.

« Semantic Web applications between corporations (extranets).

Major issues to resolve before Semantic Web technology will be widely adopted in
business concern security, trust and confidentiality of business-critical information.
Moreover, several business and legal issues need further understanding before Seman-
tic Web technology can and will be commercially exploited at the same level as the
current web.

4 Law and the Semantic Web

The current state of legal Semantic Web applications appears still in an experimental
phase, but the potential impact over the social and legal life is huge. As stated by the
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Chairman of the ICANN Board Vinton G. Cerf [25, p. 25] in a recent Symposium on
Technology-Driven Justice Systems we are still at the beginning: “the Internet and its
World are early harbingers of the information-dense future to come”.

Lawyers and legal researchers use to distinguish three different stages within the
WWW development: (i) “Web publishing” (the provision of static information), (if)
“Web application” (the provision of computing applications), (iii) “Web Services”
(the integration of business applications via the Internet regardless of differences in
platforms) [26].% The quick growth of the Web and its multifunctional capabilities for
commercial uses has lead to the vision of an “early period” (1970-1996, including
Arpanet and NSFnet) and a “commercial period” (1996 to present), following the
increasing numbers of commercial websites.’

But in the meantime, what it has definitely changed is law itself, legal needs and
the way in which professionals represent them. In a global world, the creation of a
new lex mercatoria, the expansion of law firm sizes, the consolidation of law firms as
professionally managed business organizations and the leading position of interna-
tionalized American and UK firms change the contexts of practicing law and the ways
of litigation and conflict resolution. Poblet and Contreras [this volume] show the
recent raising of “transnational legal networks” and their link to strategies of knowl-
edge management. The expected percent growth of US law firms up to 2007 is 21%,
with an expected value of 200 billion $. There is a dark side as well. Kingston,
Schafer and Vandenberghe [this volume] base their work on fraud prevention in the
growth of a global criminality.

This means that legal services are nowadays less a liberal profession than a mar-
ketplace. And, eventually, the attitudes of citizens related to administration services
(government and justice) are changing as well. E-Government and e-Court are not
only developing fields of research, but a citizen demand [28]. In this sense, Web Ser-
vices —the third stage of the Web- being designed to provide interoperability between
diverse applications, may be completed through Semantic Web technology. The Se-
mantic Web enables the accessing of Web resources by semantic content rather than
by keywords, involving the automation of service discovery, acquisition, composition
and monitoring [29]. This is what legal services require to overcome the “lag” pointed
out by Richard Susskind between data processing and knowledge processing within
the legal transitional field [30].'4

It is difficult to assess the impact of the Semantic Web on the law and legal culture.
To our knowledge, there are no reliable studies yet. However, we may foresee that the
electronic exchange of legal data through XML standards and OWL will produce new
legal environments and contexts of professional interaction in business and between

> A Web Service is a collection of protocols and standards used for exchanging data between
applications. See http://en.wikipedia.org

3 In December 1993, only 4.6 out of the 623 existing websites were. com websites. In January
1996, 50% of the 100.000 existing websites were already .com. In January 2000, 78% of the
sites were commercial websites (out of a general population of 32.000.000.) [27].

* “We are great at getting information into systems and sending it around, but not so good at
extracting all but only the information that we want. I call this the Technology lag. It is the
all-important lag between what technologists call ‘data processing’ and ‘knowledge process-
ing’” [30, p. 91].
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judges, prosecutors, lawyers, citizens and customers. This will happen in at least three
different conceptual domains.

First, current concepts in jurisprudence such as “legal subject”, “contract” and even
“legal document” will probably change their traditional meaning through this en-
riched electronic exchange. For instance, might be considered a “legal subject” an
intelligent agent? And, what about the static notion of “contract”? “A contract might
be viewed not as a piece of paper or as an agreement made at a particular time and
place, but as a continuing and ongoing process of collaboration” [31, p. 274]. It has
been proposed the shifting from the notion of bilateral contract to a more flexible and
shared notion of “network contract” (among multiparty partners) for the supply of
goods and services [26, p. 251]. Moreover, it has been already noticed that XML tags
themselves become a part of the contract. That is to say, XML leads to a creation of
privacy metadata.’

Second, regulatory and self-regulatory concepts of the Internet might be revisited,
because they cannot be considered as classificatory discrete entities anymore. With
the evolution of the web, the standardization of regulation comes into scene. The
domain of the Internet governance will not remain untouched. Think about the
ICANN decisions about what is considered and what is not considered a “country”,
for instance. The extended use of ontologies will flesh out the way ontologies may be
shaped and decided. It has been posed as a new problem in the legal literature the shift
from technical standards, which regulate form, to technological standards that regu-
late user behaviour and, consequently, are substance-based [32] [33].

Third, the fact that the users’ probable risk of loosing control increases at the same
time that the Internet is going to its full potential has been repeatedly highlighted [34].
The Semantic Web may facilitate some necessary but contested practices such as
Website deep linking®, e.g. [35]. But what the Semantic Web applications are really
challenging is not just security but the bulk of common sense notions that jurists and
lawyers are mapping into the Internet regulations. Lessig’s Creative Commons [36]
[37], for instance, is a legal reactive answer to the US political intent to equate intel-
lectual property to real property.’

Dan Hunter [38] has nicely shown that this kind of protective regulation is based
on the metaphor of Internet as a physical place: “...we are enclosing cyberspace and
imposing private property conceptions upon it. As a result, we are creating a digital

> XML standards for contracts are being created in US and EU within two bodies called Le-
galXML (US), LEXML (EU) and MetaLEX (http://www.metalex.nl). Legal XML (1998) is a
collection of technical committees within OASIS (http://www.oasis-open.org ), a not-for-
profit consortium, developing open technical standards for the electronic exchange of legal
data. Legal XML works on common law based contracts. LEXML is focused on civil law ju-
risdictions [31]. MetaLEX is an open XML standard for the markup of legal sources allowing
for a rich variety of languages/legislations.

® Deep linking is the practice of creating a link to a web page that the owner of the targeted web
page does not define as the proper page from which users should begin accessing the website
[35]. The issue at stake here is not the practice in itself, but that users must agree and be aware
of it.

" See [36] and http://creativecommons.org. This constitutes an answer to the 2001 judicial
decision Eldred vs. Ashcroft 537 U.S. 186 (Jan 15) and to the extension of copyright protec-
tions contained in The Sony Bono Copyright Terms Extension Act (1998).
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anticommon where suboptimal use of Internet resources will be the norm” (ibid. 439).
The Semantic Web implementation may also deepen the USA/European gap on pri-
vacy, copyright and protection of sensitive data [39].%

4.1 Is the Legal Domain Special?

As the articles in this book show, the legal domain has several characteristics that
make it an interesting application for Semantic Web technology. Some of those char-
acteristics are shared by other domains where information is a critical asset of the
profession. Other aspects are specific for the legal profession. One example of this is
that the notion of information retrieval as document retrieval is not always sufficient
in the legal domain. Often a particular question requires some deduction or inference
before an appropriate answer can be given. In order words, “question-answering”
seems more relevant than “information retrieval”, as regulations may contain many
different articles about the same topic and one can only assess whether something is
permitted or not by understanding the full documentation. A rather detailed under-
standing is required, in particular, because regulations generally contain complex
structures of exceptions.

For instance, the CLIME project [40] (Breuker et al., this volume) was concerned
with the knowledge management of about 15.000 legal norms about the construction,
maintenance, and deployment of ships at sea. A particular topic — e.g. the presence
and working of pumps on board — may be distributed over all “chapters” of these
regulations. Simply retrieving these norms will not result in an understanding whether
one is allowed to leave the harbour when a fire pump is not properly working. An
underlying ontology serves here as knowledge base, exploited by an ‘“assessment”
problem-solving method, which enables question answering. In fact, except for legal
professionals (e.g. legal drafters), the goal of consulting legal sources is almost exclu-
sively to obtain insight whether some action or situation is legal or not, rather than
obtaining the documentation itself. The income tax code by itself offers little support
in deciding about alternative ways to fill in one’s tax form.

4.2 Legal Ontologies

As mentioned earlier, ontologies can be seen as explicit specifications of conceptuali-
zations [41]. In a simple version, this can be seen as representations of terminological
knowledge: they form the semantic basis for intelligent services of the Semantic Web.
As many of the articles in this book show, legal ontologies have been developed al-
ready far before the idea of the Semantic Web was put into W3C actions and stan-
dards. Ontologies have been used for legal knowledge management and as knowledge
bases in legal knowledge systems. If the research and applications reported in this
book do not explicitly mention how they operate in the Semantic Web, then this is
due to the fact that the Semantic Web should emerge by using the technologies de-
scribed in this book, i.e. the development of a “legal Semantic Web” is not dependent
on special technologies to be developed, but on decisions of communities of legal

8 «“A strong conception of personal data as a commodity is emerging in the United States, and
individual Americans are already participating in the commodification of their personal data”
[39, p. 2125].
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professionals and specialist users to install these services. Besides, in constructing
legal information systems, the modelling of regulatory knowledge is a critical activity
in many application areas, which are or will be typical for the Semantic Web: e-
commerce, e-government, e-politics, codes of practice deployment, copyright man-
agement, enterprise knowledge management, security systems, service matching, etc.

Legal ontologies differ from ontologies in other fields of practice, like medicine or
engineering in that they have to cover a wide range of (mainly) common-sense con-
cepts that are part of physical, abstract, mental, and social worlds. Legal domains
share complex and varied notions of norm and responsibility, but besides this legal
“core”, a legal domain refers to some world of social activities. This normative core
has been traditionally the object of study in jurisprudence (legal theory). Particularly
the work of Hohfeld (1919) is even at present an important source of reference and
inspiration. In its normative view, law is concerned with overt behaviour, but in as-
signing responsibility to individuals, mental concepts like intention and predictability
play a crucial role (see e.g. Lehmann et al, this volume). Moreover, as legal decisions
have to be justified by reason (argument) and evidence, legal ontologies often also
cover epistemological notions and issues, as is also visible in the core ontologies’ of
Law proposed so far'?, e.g. Fundamental Legal Conceptions [42], A-Hohfeld [43],
Language for Legal Discourse [44], Functional Ontology for Law [8], Frame-Based
Ontology of Law [45] [46], LRI-Core (Breuker et al., this volume), Core Legal On-
tology (Gangemi et al., this volume)'".

The core notions in regulatory, and especially legal, ontologies include: norm,
case, contract, institution, person, agent, role, status, normative position (duties,
rights, etc.), responsibility, property, crime, provision, interpretation, sanction, delega-
tion, legal document.

To build and maintain legal ontologies, proper techniques and methods from ontol-
ogy engineering have been used: conceptual analysis, knowledge representation, on-
tology modularization and layering, ontology alignment and merging, evolution and
dynamics, multilingual and terminological aspects, etc. The papers in this volume
describe a good sample of these techniques, and further examples can be found in the
products of past or ongoing initiatives in the field, in particular the International
Workshops on Legal Ontologies [40] [49], the two Workshops on Regulatory Ontolo-
gies [50] [51], and the site of the Legal Ontologies Working Group within the EU
OntoWeb project [52].

4.3 Applied Research

Independently of the scope of Semantic Web applications, legal ontologies are being
applied in a variety of settings, which present typical problems that are summarized
here:

® A core ontology is an ontology covering the most central notions in a domain of application.

' We do not mention here the rich philosophical tradition, which only indirectly enters the
process of legal ontology engineering.

11 [47] contains a non-recent, but useful review of several core ontologies for Law. [48] con-
tains a more synthetic but wider-ranged account of legal ontologies.
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o Creation of regulatory metadata and content standardization (e.g. Legal-
XML/LeXML/MetaLEX, ADR/ODR-XML, etc.) [53]. Ontologies can be used to
metadata creation or standardization, and existing metadata and standards can be
used as sources for ontology building. Ultimately, some envision a future ontol-
ogy-driven legal data management.

o Information extraction from legal documents: patterns of textual chunks or of
syntactic constructs can be matched against semantic patterns derived from legal
ontologies.

o Regulatory compliance: case matching against existing jurisprudence, compatibil-
ity of norms from laws pertaining to different time, orderings or systems, for com-
parison or harmonization purposes.

e Modelling legal reasoning (from the typically reified ontological viewpoint): the
epistemological aspects of Law have been pointed out as a necessary target for le-
gal ontologies [54]. Therefore, case-based reasoning and reasoning with uncer-
tainty may be hybridised with legal ontologies.

+ Management of workflows based on legally-defined tasks.

« Decision-support for legal advice, eGovernment, eCommerce.

In terms of the technology take-up business roadmap, legal Semantic Web tech-
nologies typically involve two types of applications:

e Applications in internal corporate settings (e.g. knowledge management, intra-
nets): e.g. CLIME (sea-ship “classification” (certification) [55], [40], IKF-IF-LEX
[56], eCOURT (information management of criminal court cases [57], Breuker et
al, this volume), E-POWER (drafting tax law [58] [59]).

e Applications with public information on the Internet such as JurWordNet [60].

4.4 Structural Legal Ontologies and Markup Standards

The Law is applied as stated in legal sources, therefore it relies on documents. Docu-
ments are the basic infrastructure for legal operations: they have a physical perspec-
tive (the support), a representational one (the language), and a cognitive one (the
intended content): legal practice refers to those perspectives in each application case.
Besides being able to represent such perspectives in legal ontologies, we need to ac-
cess, index, and markup the source documents, and to keep track of the validity of
their physical support, and of their interpretation.

In knowledge and information management, there is a large variety of types of
documents and their structures. Documents may range from narrative texts (stories,
histories, case descriptions, testimony) via ‘“non-narrative” texts (reports, articles,
handbooks, instructions) to fully pre-structured filled-in forms. Also they range from
“primary sources of law”, i.e., codes, statutes, regulations or court cases, the work
products of many different types of sovereigns, either presently in force or of histori-
cal value, to instruments created to determine rights in private transactions, such as
deeds or wills. “Legal text” can also refer to a scholarly writing on some law-related
subject, such as an article in a law journal or a treatise. Legal documents cover this
full range. Markup languages can be used for capturing information contained in legal
documents. This is to be done in different ways:
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« Dby the addition of several global attributes that carry basic information necessary
to allow a text to be considered in its legal aspect,

« by the creation of tags to carry new elements that contain various types of legal
metadata,

« Dby providing new legal-specific elements that reflect the specific structures found
in legal text,

« by marking up relevant terms and text chunks with tags derived from legal ontolo-
gies.

Several projects have addressed these issues, starting with SGML tags [61] to on-
going projects like e-COURT, E-POWER, NormalnRete [62], LeXML [63],
MetalLEX [69] [70] and LegalXML [64] and SEKT [65].

In SEKT what it is intended is the connection between markup documentary ele-
ments (sentences and rulings) and a repository of judicial experience to guide the
queries. The proposal is to build up an ontology for professional legal knowledge
(OPLK) (see[66] and Benjamins et al., this volume).

5 Content of This Book

We have divided this book into three parts. The first one (I) introduces the intellectual
and social context. To our knowledge, the last book offering a comprehensive over-
view on the ontological commitments of the different trends and theories of law is
fifteen years old [67] and, besides philosophy, from the social side of the law, it is not
difficult to find on regular bases through the Al literature a number of papers asking
for the incorporation of social sciences to the task of constructing legal ontologies
[68]. In this regard, J. Aguil6-Regla’s introductory work addresses the question of the
changes in legal philosophy since the eighties, and offers a brief summary of the most
recent frameworks. The next paper, by R. Alvarez, M. Ayuso and M. Bécue, recon-
structs the everyday practices and habits of young Spanish judges using multidimen-
sional exploratory techniques. Their work is closely related, as the reader will quickly
realize, to the construction of Iuriservice, an iFAQ prototype for judicial assistance
described in the last section of the book.

The second part of the book (II) covers legal ontologies and methodological issues
related to the building of ontologies. In a way, the papers in this middle part summa-
rize the efforts made over the last decade to grasp the increasing complexity of law
and the legal knowledge. Therefore, they face the theoretical challenges implied in the
epistemological and methodological domains.

J. Breuker, A. Valente and R. Winkels begin this section with a reflective paper on
the FOLaw and the LRI-Core Ontology carried out since 1990 at the Leibniz Centre
for Law (University of Amsterdam). They draw a broad picture in which the land-
marks and the problems encountered in the main task of setting up the levels and
dimensions of several ontologies mainly built from Dutch statutes are revealed and
reflected. This starting point is enriched within the complementary paper by
A.Valente on types and roles of legal ontologies. Valente summarizes and evaluates
the existing ontological projects and makes some useful analytic distinctions aiming
to avoid further intellectual confusions (e.g. between ontologies, knowledge represen-
tations and knowledge bases). A specific paper by J. Lehmann, J. Breuker and



Law and the Semantic Web, an Introduction 13

B. Brouwer on the representation of causation for legal automatic legal reasoning
completes the triad. This article offers a detailed ontological analysis of causation in
common sense knowledge and law, one of the most difficult topics in legal theory.

The next two papers in the same section are related to the developments of DOLCE
(Descriptive Ontology for Linguistic and Cognitive Engineering), originally the first
module of the WonderWeb'? Foundational Ontological Library. A. Gangemi, (Labo-
ratory for Applied Technology, ICT-CNR) and M. T. Sagri and D. Tiscornia ITTIG-
CNR), concentrate on the ontological nature of the legal domain, and introduce the
theoretical framework for a constructive ontology, the Core Legal Ontology (CLO).
This article contains also a description of JurWordNet, an ontology-driven semantic
lexicon, conceived as an extension of the Italian version of EuroWordNet. G. Boella,
L. Lesmo and R. Damiano (COTA, University of Torino) present a model of norms,
based on the behaviour of agents (agency). They characterize norms as constraints on
behaviour, and they apply their ontological model to a specific case study (fruits and
goods, following the Italian Civil Code).

This theoretical part ends up with two more contributions. The paper by O. Corcho,
M. Fernandez-Lépez, A. Gémez-Pérez and A. Lopez-Cima (Technical University of
Madrid) aims to show how experts on the legal domain may develop their own on-
tologies following the ontology building methodology METHONTOLOGY, and
using the ontology engineering workbench WebODE. Examples are borrowed from a
class taxonomy proposed by Breuker. D. Bourcier’s contribution may be seen as a
counterpart of an automatic or semi-automatic method for ontological engineering.
She addresses the question of the conceptual boundaries -how it is possible to take
into account the dynamic and implicit dimension of legal discourses in the building of
text-based ontologies? Bourcier’s proposal consist of reaching pragmatic knowledge,
e.g. through the notion of discretionary acts as a particular speech act of common
knowledge.

The last part of the book (III) is reserved to several works focused on information
retrieval and prototype applications. In this regard, G. Lame presents a general
method relying on text analysis to identify components (concepts and relations among
them) of an ontology for information retrieval. Her method has been tested on the 58
French Codes available on the Internet. J.Saias and P. Quaresma seek a similar pur-
pose related to the Portuguese law. They present also a methodology for applying
NLP techniques to create automatically a legal ontology (defined in OWL and using
EVOLP+ISCO as a logic programming framework). Their method eventually merges
an initial top-down ontological approach (from the Office of the Portuguese General
Attorney) with a bottom-up semantic and pragmatic approach.

Finally, the closing section of this volume contains the description of three differ-
ent prototype applications helping professionals to face the challenges of a globalised
legal world.

Turiservice is an intelligent Frequently Asked Question (iIFAQ) system for newly
appointed Spanish judges. V.R. Benjamins, P. Casanovas, J. Contreras, J.M. Lépez-
Cobo and L. Lemus are using an ontology based on the judges’ everyday experience
of handling cases in the so-called on-duty period (under the Spanish procedural law,
this is the monthly week that they are on-guard and facing all kind of incoming prob-

"2 http://wonderweb.man.ac.uk/index.shtml
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lems in the Spanish Courts). The authors call the practical knowledge needed to build
the system an “ontology for professional legal knowledge” (OPLK).

NetCase is an intelligent system for cross-referral and case-forwarding to be used
and implemented through transnational networks of law firms and lawyers.
J.Contreras and M.Poblet show how the NetCase application implements several use
cases that allows users to manage their skills and capacities. The most common one
helps the user assigning a case to a law firm (selecting the best partners according to
the features and complexities of the case). Both Iuriservice and NetCase are the result
of the long term collaboration between iSOCO (Intelligent Software Components,
S.A.) and the Sociolegal Studies Group (Institute for Law and Technology) at the
Autonomous University of Barcelona.

Last, but not least, J. Kingston, B. Schafer and W. Vandenberghe, from the Joseph
Bell Centre for Forensic Statistics and Legal reasoning (University of Edinburgh),
describe the present status of the research on detection and prevention of financial
fraud in the IST Project FF POIROT (Financial Fraud Prevention Oriented Informa-
tion Resources using Ontology Technology). Their paper focuses on unauthorized
online investment solicitation. They succeed in showing the nuances of a suitable
ontology for this complex domain. The method used is that of “inference networks of
law” (Wigmore charts, acyclic graphs for complex probabilistic reasoning tasks).
They show the reusability of already existing ontologies (FOLaw, LRI-Core...) as
well. However, to build a financial ontology, they complement them using SUMO
(Standard Upper & Middle Ontology) and MacCarthy’s REA (economic Resources,
Events and Agents).
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Abstract. This article shows how the first generalized developments of legal in-
formatics in the Civil Law systems were coherent with the dominant conception
of the Law during the 70s and 80s. Today, that conception of the Law is in cri-
sis, and it is possible to talk about a change in the mentality of jurists as well.
Both changes generate new spaces and further opportunities for legal informat-
ics and for legal knowledge management.

1 Introduction

I have been away from the world of legal informatics for 14 years now. My last two
papers on this issue date from 1990 [1] [2]. The first one focused on documentary
languages and Thesaurus and I explored all the possibilities of linguistic coordination
offered by the information retrieval systems to maximize the efficiency of the
documentary searches. In the second one I introduced some proposals to modify the
legislative drafting techniques in order to improve the automatic documentation of
legislation.

To participate in the “International Seminar on Law and the Semantic Web” meant
for me to come back to a world that —in my opinion— is a good testing bench for the
validation of different proposals of general theory of Law.' In short, those proposals
are constructions of structural and functional models of the Law, and informatics is a
good validation test.

What has changed since? I am bound to answer that “everything has changed”.
Nonetheless, this sort of answer would probably end up by meaning almost nothing.
Obviously, many technological changes have occurred. They have become pervasive
and I can not see myself making any relevant contribution in this area. But I will try
to analyse the changes occurred both in the mentality of jurists and in the conceptions
of the Law within the Civil Law systems. In doing so, I will be able to show how the
dominant conception of the Law in those years definitively shaped the first develop-
ments of legal informatics in Europe. I will conclude by arguing how the changes on
the mentality of jurist (the change on the conception or on the paradigm of the Law)
offer nowadays new opportunities for the development of legal informatics, especially
of knowledge systems.

"I am grateful to Pompeu Casanovas for his very kind invitation to participate in the Seminar.

V.R. Benjamins et al. (Eds.): Law and the Semantic Web, LNAI 3369, pp. 18-24, 2005.
© Springer-Verlag Berlin Heidelberg 2005
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2 The First Generalized Developments of Legal Informatics

Legal informatics has formulated since its very beginnings a number of promises and
a variety of projects. The emergence of informatics led vocational jurists to forecast a
very promising future in the short term: they thought that a sort of new age for the
Law was just breaking in. Just as the invention of the press brought about great
changes to the Law, informatics was also called to be —according to these jurists—
the booster of a new age for the Law. To be sure, this only holds true for those jurists
who were “activist” of legal informatics (the vocational ones). The huge majority was
more skeptical. As we will see, only two projects on legal informatics were almost
unanimously embraced, none of them implying a qualitative change within the world
of the Law.

Benjamins et al. have distinguished between the processing that stresses knowl-
edge-result and the one that stresses knowledge-process [3]. Keeping this distinction
in mind, it is not difficult to show what this change of mentality among jurists is
about. During the 70s and the 80s, it was usual to distinguish between documentary
legal informatics and management legal informatics. The former referred to informa-
tion as a result. The idea was to document the legal system by considering it a set of
documents (statutes, cases, etc.; “institutional results”, so to speak). The correspond-
ing institutional processes these documents were a result of function as mere identifi-
ers of the documents to be included in the information retrieval system. One could say
then that all the legal informatics was ancillary to the traditional theory of the sources
of Law. Certainly, the documentation of the legal system (as a result or document)
was meant to be a useful tool for jurists when fulfilling their particular tasks -namely,
the processes of interpretation and application of the Law. However, these tasks did
not fall under the scope of documentary legal informatics. Rather, they were the ob-
ject of knowledge systems, much more theoretically than practically oriented at that
moment. The research on documentary systems aimed at providing added value to the
searches in two different senses. On the one hand, it intended to improve the quality
of semantic searches by refining both the thesaurus (a priori and a posteriori) and the
linguistic coordination included within the information retrieval equation. On the
other hand, it aimed at establishing crossed references between different texts, seeking
then to cover an aspect that was traditionally covered by legal dogmatics (or legal
science). Still, the very idea of added value in the legal information was somehow
problematic, since the main aim remained to document the legal system itself, the
“positive Law”. The mediations (the added value) were not part of the "legal system"
itself, and in this sense they were considered as “influences”. To be sure, there were
many doubts on the very notion of added value. I recall from those years how the
people in charge of the legal information retrieval systems nearly unanimously ac-
cepted the policy of maximising the efficiency of the documentation while minimiz-
ing the interpretative influence.

As for the information or knowledge as process, attention was paid to the automa-
tion of the different legal-institutional procedures. Procedures were seen as sequences
of acts generating and processing information, and its automation was the realm of
what was then called management legal informatics. The goal was not the automation
of the decision, but the replacement of paper backup by computer backup and the
rationalization of the information flows. Obviously, the development of this sphere of
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informatics was adapted to the institutional division of the State powers (legislative,
executive and judicial). It was therefore common to talk about parliamentary infor-
matics, administrative informatics, and judicial informatics.

Not surprisingly, the widespread acceptance of these approaches and orientations
were in line with the dominant conception of the Law in the Civil Law systems: the
Law as an objective system of norms and procedures. This conception impregnated
legal thought to such an extent that to distinguish between legal statics (Law as norms
or results) and legal dynamics (Law as acts or procedures) became commonplace.
While these approaches are not false, they are somehow reductionist, since they entail
a certain tendency to make legal operators invisible. One of the causes for a certain
frustration of the expectations generated by the expert legal systems lies precisely in
this invisibility of the legal culture. Furthermore, this conception of the Law has
caused two main deformations of the legal method: one of them may be called a vice
of excess and the other a vice of defect. Grosso modo, if we conceive the legal
method as a set of operations that allow us to go from the generality of the norms to
the individuality of a legal solution, and if we do accept that the central problem of
the legal method is the rationality of legal solutions, then it is easy to show what these
two deformations are about. The first one consists of a strong deductivism: basically,
legal solutions are supposed to be the product of deductive operations, the product of
subsuming the individual case within the general case established by the norm. From
this point of view, to apply the Law is merely to "say" the Law [dire le Droit] for an
individual case (“juris-dictio”). The second deformation consists of strong decision-
ism. General norms do not cause (do not determine) the individual solutions, so par-
ticular cases require making of a decision rather than finding a solution. The applica-
tion of the Law is less a matter of method than a matter of power (who is the one to
decide). The first deformation stresses the legal statics (there are deducibility relations
among the norms), the second one stresses the legal dynamics (decisions are the
product of acts of will). Surprising as it may seem, a number of jurists have simulta-
neously sustained these apparently incompatible attitudes. In fact, it became com-
monplace to argue that if the Law was determined or certain, the solution to the indi-
vidual case was to be deduced; and subsequently when the Law was undetermined or
uncertain, the solution needed to be discretionally decided (in these cases there was
not indeed a solution but a decision). In short, from this point of view, legal statics
corresponds to the rational moment of the Law, while legal dynamics correspond to
the voluntarist (will) moment of it.

To sum up, the very first generalized developments of legal informatics in the Civil
Law systems were coherent with this dominant image of the Law. To be sure, qualita-
tive changes were not to be implied from those developments; and yet—though far
from being negligible— quantitative changes such as availability and accessibility did
happen. At present, this picture of the Law is clearly in crisis and we may talk about a
change both in the mentality of jurists and in the dominant conception of the Law.
Most likely, these shifts of mentality are independent from the technological changes
that have occurred in our societies. Rather, the explanation should be found in politi-
cal and social elements and in internal elements of the Law itself. In any case, what is
most relevant to this exposition is that changes generate new spaces and opportunities
for legal informatics and for legal knowledge management.
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3 What Does This “Change of Mentality’”” Mean and What
Consequences Does It Have on Legal Informatics?

As for the change of mentality of the jurists, I shall briefly refer to what has been
usually referred to as the change of paradigm in legal thought. It can be summarized
with the phrase “From the legalist conception of the Rule-of-Law to the constitution-
alist conception of the Rule-of-Law”. As regards the opportunities for legal informat-
ics arising from this new mentality, I will focus on the implications emerging from the
transition from a conception of the Law as enactments and/or procedures to a concep-
tion of the Law as a practice.

3.1 “From the Legalist Conception of the Rule-of-Law to the Constitutionalist
Conception of the Rule-of-Law”

Law is considered to be an authority phenomenon. Undoubtedly, this feature makes
the language used by the authority (enactments) as well as the ways of action used in
the process of its formulation (procedures) remarkably decisive to the Law. This reaf-
firms the specific character of the legal language: jurists need to operate with the
language provided by the authority (a distinctive character of legal knowledge, com-
pared to other fields of knowledge, i.e. medicine). Again, this dependence on author-
ity highlights the importance of the role that interpretation plays in the realm of Law.
In other words, this subjection to authority is a necessary or defining property of the
Law, but it does not imply the reduction of the Law to authority commands. In fact,
this also underlies to a great extent the approaches of legal informatics retrieval sys-
tems. Still, it is necessary to point out that what has changed is not this connection to
the authority but the conception of the authority itself: the Weberian idea that political
legitimacy is simply formal and procedural. It appears that this conception of legiti-
macy and authority is coherent with the dichotomy expressed above between legal
statics and legal dynamics and as a result it is in crisis too. The change of mentality
takes place therefore by the modification of the conception of authority and of legiti-
macy, which entails a “substantivization” of legal reasoning. For a rule or an authority
act to be valid, it must respect (be coherent with) certain principles and substantive
values that, in a way -which is not worth explaining now- are previous to the authority
decisions. This change in the conception of authority, Law, and validity has been
referred to in many ways, but probably the most common one deals precisely with the
change of paradigm mentioned before: the transition from the legalist conception of
the Rule-of-Law to the constitutionalist conception of the Rule-of-Law. In the last
decades, the great influence of the works of Ronald Dworkin [4] [S5] [6], Jiirgen
Habermas [7], Robert Alexy [8] [9], Joseph Raz [10], Carlos S. Nino [11] [12] [13],
Luigi Ferrajoli [14] [15], among others, illustrates this change. I shall briefly state
here some of the determining features of this switch of paradigm:

a) The assumption that the model of (only) rules is unsatisfactory in order to
comprehend the structure of a legal system. This is due to the fact that along
with rules, there are principles that play a determinant role [Dworkin;
Alexy].
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b) According to this, there are not only logical relations of deducibility among
norms of a particular legal system but justificatory relations as well [Nino].

c) Consequently, there is a strong proclivity to the study of norms (rules and
principles) not only from the point of view of its logical structure but also
from the point of view of the role that each of them play (or intend to play) in
practical reasoning [Raz; Nino].

d) The distinction between prescriptive and descriptive language has also weak-
ened, so that the role that the science of law is meant to play nowadays is a
more reconstructive, justificatory and practical one and can not be reduced to
a descriptive and detached approach [Dworkin; Nino].

e) A strong tendency to break the isolation of legal reasoning in order to incor-
porate it (and its specificities) into the different spheres of practical reason,
or the blurring of the venerable borders between law, morals and politics
[Alexy; Nino].

f) A propensity for seeing the legal method under the scope of argumentative
schemes, which implies that the justification of legal decisions cannot be re-
duced to mere obedience or rule following. This clearly relates to what was
stated before as the “substantivization” of legal reasoning [Alexy; Ferrajoli].

g) The consideration that the Law is instrumental to the achievement of social
changes beyond the mere obedience of rules. Furthermore this entails the in-
corporation of instrumental reasoning [Ferrajoli].

h) The conception of the Law (rules and principles) as a means of protecting
and assuring certain values and goods, which leads to the incorporation of a
value rationality (substantive reasoning) [Dworkin].

i)  Therefore, the conviction that instances such as the principle of universaliza-
tion, the principle of integrity or evaluative coherence, etc. confer a rational
character to the social practice of justifying legal decisions [Alexy;
Dworkin].

We could go on pointing out the main features of this model as an alternative to the
legalist one, but I will not go further with it. Nevertheless, what I have put forward
could lead us to think that this change of conception represents nothing but an obsta-
cle to the development of legal informatics. Certainly, we may conclude that all of the
main aspects outlined above involve an increase of the operations that are not subject
of automation, since they cannot be reduced to rules (valuations, balancing, reason-
ability judgments, constraints in the scope of generality, etc.). In other words, the
possibility of a wide acceptance of legal informatics systems could turn out to be
chimerical. I will try to show why this is not likely to be the case, but quite the con-
trary: This change of mentality enhances the strong development of legal informatics.

3.2 “From the Law as Enactment and/or Procedure to the Law as a Practice”

No doubt, the mentioned change of mentality has not only meant a modification of the
structural features of legal systems (kinds or types of norms), of the validity criteria,
and of the conception of authority (the notion of legitimacy), but has also implied a
revision of the reduction of Law to rules and procedures. Nowadays, it is usual to
think of the law as a very complex and fluid social reality that overflows those limits
and whose existence, structure and content fully depend upon the beliefs of the people
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that make use or operate with it (acceptants, participants or mere users). Therefore,
the Law depends completely on its own practice. In other words, there is no opposi-
tion between its objectivity (rules and procedures) and its practice. The practice, the
use of the "object" Law, contributes to shape that very object in a decisive way. That
necessarily implies reconsidering the notion of “knowledge” as well as the notion of
“added value” in the world of Law. Today, the assumption according to which there is
only one positive Law and the cognitive needs of each jurist are identical and com-
prise having access to that Law has been completely overcome.

The expression “Law as a practice” seems a virtuous one, since it allows legal op-
erators to be placed in an outstanding position. Once this is done, different groups of
individuals emerge having very different informational needs. All this allows to “rip
the corset” that the legalistic conception of Law had put upon legal knowledge and to
the very notion of added value related to the positive Law.

Most likely, the informational needs of a judge are not the same as those of a regu-
lar citizen. Similarly, the needs of an experienced judge are different from the needs
of a recently appointed one. This rupture of the unity of informational needs as well
as the emergence of different kinds of agents modifies the relationship between the
user and the informational system. From the notion of a particular “case” —where the
positive Law is expected to give an answer—we move on to the notion of “problem"
of a particular person with specific needs as well. In this sense, the notion of “Law as
a practice” (from the “case” to the “problem”) evidences the shift to a mentality much
more instrumental than final, since it puts the emphasis on the individuals and their
informational needs.

If everything stated here is true, then it seems obvious to me that new and hopeful
possibilities for legal informatics and, specifically, for knowledge systems are arising
in the European context. The increasing consciousness about the complexity of Law
allows to track the projects on the path of utility for certain individuals rather than
claiming an objectivity of the answers. It may be concluded from here that the con-
ception according to which Law is something given and external to individuals (a set
of general rules which solve any given case in advance) has to be given up.
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Abstract. The new technologies imply important changes for judges in docu-
mentation consulting and other working habits. Presently, the legal codes and
many judicial publications are being archived on electronic support and com-
plex text and data bases are built up. How the judges are currently working and
which are their difficulties? Would an interactive network help them to resolve
the cases they face? These points and other many aspects of their daily activity
are better known through the answers of the judges in a survey through ques-
tionnaire. Multidimensional exploratory techniques are used to design typolo-
gies according to the whole of the answers relative to the documents consulting.
The authors use a survey to the young Spanish Judges to build up clusters of
judges in accordance to their working habits.

1 Introduction

The Young Spanish Judges Survey 2002 has been designed in the context of a national
project' in order to better know the actual difficulties that the judges face. A special
interest was put on new technologies given that they have a strong impact in the re-
sources they can use in their daily activity. Currently, the legal codes and many judi-
cial publications are being archived on electronic support and complex text and data
bases are built up, which opens a large range of new interesting possibilities and im-
plies the emergence of important changes in documentation consulting and other
working habits.

Which are the problems that the judges face in their professional activity, particu-
larly when they are resolving judicial cases, which could benefit of a professional
network? How are they currently using the existing paper and electronic documenta-
tion about doctrine and jurisprudence? How do they use internet? The present global
behaviour and practice of the judges must be known in order to build up a well ac-
cepted interactive documentation and consultation network.

! Spanish Ministry of Science and Technology for the period 2001-2004.

V.R. Benjamins et al. (Eds.): Law and the Semantic Web, LNAI 3369, pp. 25-35, 2005.
© Springer-Verlag Berlin Heidelberg 2005
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A special attention is given to the junior judges who are looking for assessment
when facing difficulties and doubts in their first position. This collective is supposed
to be particularly capable to benefit from new technological resources. However, the
senior judges, besides they give a comparative reference level, provide an indispensa-
ble information about requirements, documentation, consultation, relationships and
many kinds of useful resources due to their background experience.

In section 2, we present the sample design. Section 3 is concerned with the ques-
tionnaire. Then, section 4 gives some univariate results. In section 5 we explain the
methodology used to build up a typology of the judges from their work on legal
documents and jurisprudence. Section 6 offers a detailed presentation of the typology
obtained and, finally, section 7 concludes with the main points that this study has un-
derlined.

2 The Sample Design

To carry out the study, we have selected 129 judges with less than 4 years experience
(junior judges) among a population of 352 judges in their first position (Spain, March
2002)%. Therefore, the documentation office of the Governing Body of the Spanish
Judiciary (CENDOJ) provided us with the coordinates (court number, city,...) of all
judges that had accomplished their training in the Spanish Judicial School (JSB), lo-
cated in Barcelona, between 1997 and 1999.

To perform a comparative analysis, 139 senior judges were also selected. There is
an oversampling of junior judges in order to obtain a good representation for this group.
To extrapolate the results to the population, the sample is reweighted in accordance to ac-
tual experience (junior/ senior) and gender proportions’.

An important aspect of the project was that people in charge of the interviews were
the judges in training in the JSB. It was the best way to obtain a good quality of an-
swers, taking into account their knowledge of the concepts. Besides, the judges in
training could obtain information about what to expect in a near future. The judges
volunteered to take part into the project. The interviews were conducted in March
2002 over the whole country. More details about the capture of information can be
found in [1].

3 The Questionnaire

The questionnaire was an agreed work between professor-judges of the JSB, members
of CENDOJ and the group of researchers. They were also assessed by the director of
the Spanish Judges and Magistrates Opinion Barometers, survey regularly repeated
since 1984. Although the main block of questions was directed to the professional
problems that junior judges face in their first position, some questions were related to

% Judges from Basque Country were not included.

3 In Spain in March 2002 there were 352 junior judges and 2352 senior, without including the
Superior Courts (Tribunal Constitucional, Tribunal Supremo, Audiencia Nacional and Tribu-
nales Superiores de Justicia).
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the School, where junior judges stay for one year and half when they pass the Spanish
public competitive exam.

The questionnaire was divided into two parts. The largest concerned the judge; the
shortest, the judicial secretary. The objective was not only to know the principal char-
acteristics of the judicial profession but also the working conditions. Questions about
the judicial office were directed to the judicial secretary.

The part of the questionnaire concerning the judge tackles five fields:

- Training evaluation: in the university, in the Judicial School and through specific
courses.

- Main problems found by judges in their professional activity.

- CENDOI services concerning new technologies and documentation.

- Actionable, professional, institutional and social relationships.

- Professional evaluation.

25 open-ended questions complete the closed questions. The latter do not allow for
a good approach to certain fields, in particular when they are badly known and for
which it would be difficult to offer relevant items or fields which require spontaneous
answers. It is well known that open-ended and closed questions cannot gather at all
the same information [2]. In particular, the proposed items induce the answers. The
individuals can be led to choose an item considered as “correct” because included, lit-
tle prone to claim that no answer corresponds to their opinion or too concerned by
giving satisfaction to the pollster leading them to choose an item. Furthermore, we
cannot forget that the answer items cannot correspond to the actual perception of the
interviewed individuals.

The treatment of these open-ended questions starts from the raw text, without nei-
ther precoding nor manual intervention. It constitutes an automatic tool for informa-
tion extraction that relegates the subjectivity of the researcher to the later stage of the
interpretation and puts forward features that are transparent to a classic reading.

In table 1, we summarize the main blocks of questions that we illustrate with some
examples and the number of closed and open-ended questions.

4 Some Univariate Results*

Although the questionnaire was long, the level of response was high. Through the free
answers, the judges explained the most important professional problems that they
faced in their first position (14 non-responses); the most complicated civil and crimi-
nal cases they had to resolve (15 non-responses and 24 non-responses, respectively);
as well as the characteristics of the civil and criminal cases that gave them more work
(22 and 24 non-responses, respectively).

32,1% of the sample (18,9% junior judges, 34,1% senior) had a job concerning law
before being a judge, and 22,4% of the sample (19,0% in the first subsample and
23,0% in the second) received additional specific courses. 90,7% of the sample
(92,6% junior judges and 90,4% senior) evaluate the university as medium or good.
The senior judges underline the quality of the teachers, while the junior claim for a
more applied training.

* Weighted results.
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Table 1. The questionnaire

Domains

Number of questions

Examples

Training evaluation

18 closed questions
3 open-ended questions

What is your opinion about
training in the Law School?
What changes do you suggest in
the training at the Spanish
School of the Judiciary?

Did you use the continuous
training of the Governing Body
of the Spanish Judiciary during
the last year?

Professional activity

13 closed questions
16 open.ended questions

What were the most compli-
cated civil cases that you had to
resolve during your first year as
a judge?

Could you define the criminal
case that has given you more
work?

Do you comment a judicial case
with someone else because you
are worried about its resolution?
Do you use Internet?

CENDOI services 5 closed questions Do you use the personal atten-
tion service of CENDOJ?
Do you use legal databases?
Relationships 26 closed questions Do you think that people are
4 open-ended questions | right when they say that “Justice
is very slow”?
Do you have any professional
communication  with  other
judges?
Professional 7 closed questions In your opinion, what are the
Valuation 3 open-ended questions | main personal and professional

characteristics of judges in
Spain?
What does a “good judge” mean
to you?

The second group of questions, mainly open-ended questions, was principally re-
lated to the difficult legal cases that the judges faced in their first position. The ques-
tionnaire focused on civil and criminal cases, which are the two kinds of cases that
judges can deal with in their first position (see [3] for more information).

73,2% judges fully agreed with the design of a professional network in order to
support documentation consulting (83,1% of the junior judges and 71,7% of the sen-
ior). 54,2% judges use Internet (60,6% of the junior judges and 53,2% of the senior).
56,7% of the sample “sometimes” take legal advice from other colleagues (72,7% of
the junior judges and 54,3% of the senior). 23,7% “frequently” do it (11,8% in the
first subsample and 25,5% in the second).

69,4% of the sample agree with people who think that “Justice is slow” but only
39,5% agree with those who say that “judges do not listen”.
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29,7% judges (34,5% of the junior judges and 28,9% of the senior) are completely
satisfied with their career; 48,4% (54,7% of the first subsample, 47,5% of the second)
are only partially satisfied.

71,2% senior judges are males and 28,8% females. However, 60,5% junior judges
are females versus 39,5% males, which is in agreement with the data of the Spanish
School of the Judiciary [4]. The remarkable increase of females in the judicial career
is also underlined in the Quinto Barometro Interno de opinion de Jueces y Magistra-
dos [5].

5 Methodology to Build Up a Typology of the Judges

Aiming at better knowing the behaviour of the judges, such as described by their an-
swers to the questionnaire, a good approach consists in building up a typology, that is
to say, a partition of the judges into clusters.

The adopted strategy combines multiple correspondence analysis (MCA) and clus-
ter analysis methods ([6], [7], [8], [9]), in such a way that MCA only constitutes a
preprocessing step.

Multiple correspondence analysis (MCA) is concerned with large data sets in
which individuals are described by qualitative variables. MCA aims at describing
similarities between individuals, on the one hand, and at offering a balance of the re-
lationships between variables (and/or modalities), on the other hand. The latter in-
cludes a visualisation of the similarities between modalities and also a summary of the
qualitative variables by a small number of quantitative variables, the principal coordi-
nates vectors, linked to the whole of the studied variables. For more information about
MCA, see [10], [11], [7].

Then, cluster analysis allows for gathering the individuals from the principal coor-
dinates vectors, generally considering only those that conserve an important propor-
tion of inertia. Among the different clustering methods, hierarchical clustering, using
generalized Ward’s criterion, is convenient when operating from the principal axes
coordinates (Lebart ef al., 1995, pp. 170-176 [7]; Escofier and Pages, 1998, pp. 35-42
[11]). After cutting the hierarchical tree, some k-means iterations are realized to con-
solidate the obtained partition.

This combined methodology presents various advantages. First the principal axes
are very stable with respect to sampling, which is not the case in cluster analysis
methods that can give results notoriously different when changing a small number of
individuals [9]. To loose a part of the information by keeping only the first principal
axes is far from being an inconvenient: so, random fluctuations, that could shade im-
portant phenomena, are eliminated, given that the principal axes method acts such as a
filter ([6], [7]) and preserve only the useful information. Another advantage comes
from a quicker processing to build up the clusters, due to the reduction of the dimen-
sion of the table.

Once the clusters are built up, the individuals belonging to a same cluster present
similarities that must be pointed out in order to know which aspects are in the origin
of the observed groupings (active variables) but also which features, not used in the
clusters building, also differentiate them (illustrative variables). So, for every cluster,
the frequency of each modality is compared to its frequency in the whole sample, by
using a statistical indicator. Then, the modalities are ranked according to the value of
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this indicator, whose different values constitute mutual references; the modalities
linked to the smallest values are overlooked.

Among the illustrative information, the open-ended questions play a specific role.
The open-ended questions are used to obtain specific results, not equivalent to those
obtained by closed questions, to collect opinions that cannot be summarized in a few
words, to valuate the level of interest of the respondent (giving an extensive and ar-
gued answer or, on the contrary, a laconic answer) to take into account the language
level and pick up nuances such as the personal implication. Their treatment goes
through the identification, by using a statistical criterion, of the over and under repre-
sented words in the whole answers of each cluster and also of the original answers
that can be considered as typical answers of every cluster [6].

This global strategy supplies clusters of individuals about which much information
is given, allowing for understanding their behaviour and opinion and for linking the
difficulties that the judges find with all the aspects of their activity. The information
will stand out from the accumulation of complementary information.

6 Results

6.1 Active Questions

We are aiming at creating typologies of the respondents mainly depending on the use
of the documentation by the judges. The selection of the active questions must reflect
this choice. So, the questions about the domains in which the problems appear, the lack
of time they have to resolve them and the consults to colleagues, juridical data bases,
occupational data bases and doctrinal publications are chosen as active (Table 2).

Table 2. Active questions

- I feel better with civil cases (yes/not)
- I feel better with criminal cases (yes/not)
- Do you have enough time to study the cases (5 levels)?
- Do you comment the legal cases with some professional in a direct interview?
(yes/not)
- Do you comment the legal cases with some professional by phone? (yes/not)
- Do you consult:
Jurisprudence on paper publications? (yes/not)
Jurisprudence on electronic data bases? (yes/not)
Documentation about doctrine? (yes/not)
- Do you use internet? (yes/not)
- Do you think that a telematic network is useful as a support to take decisions?
(yes/not)
- Do you use the documentation centre of the CGPJ?
- How do you value a telematic network as a support to take decisions?
(5 levels)
- How often do you use (5 levels):
The central library of the CGPJ?
The electronic data bases of the CGPJ?
Documents about doctrine?
The CGPJ web?
Paper publications of the CGPJ?




Statistical Study of Judicial Practices 31

6.2 Clusters Description

Description by the Closed Questions. Following the strategy described above, four
clusters are obtained, described in tables 3 (closed information) and 4 and 5 (open-
ended questions). For this description, we use the active variables, listed on Table 2
and also all the other variables as supplementary variables. As explained in the
methodological section, for every cluster we compare the frequency of each modality
in the cluster and in the whole sample. In this sense, we take into account, in the
cluster description, those modalities having a percentage of responses higher than in
the whole sample. When the difference is not statistically significant, this modality
does not appear in the description.

We can summarize the most important features below.

The first cluster gathers the judges who consult jurisprudence and doctrine
documents, using, more than average, various internet resources (in particular, the
CGPJ web). Consequently, they give, in general, a positive valuation to a possible
professional network as a support for judges. The respondents of this cluster are critic
with some social aspects of the Judicial System, in particular those concerning the
actionable that they figure out not to be always well attended (lack of information and
not listened carefully by judges).

Table 3. Description of the clusters from active and illustrative modalities overrepresented

Domains Cluster 1 Cluster 2 Cluster 3 Cluster 4
Junior/ sen- | 46 junior, 72 senior | 13 junior, 33 sen- | 33 junior, 39 | 11 junior, 21 sen-
ior judges  (junior judges | iorjudges senior judges ior judges

overrepresented)
Training Trained in the Spanish | Postgraduate Postgraduate
Evaluation School of Judiciary, give | training in work training in civil
a positive valuation to the | matters law rights
tlraining per_iods_ in_ the of- Postgraduate
ficial 1egal.1nst1tut10ns,. to training in crimi-
the experiences during nal law
the second year and to the L .
attention received from No training in
the tutor-judge. telematic re-
. . . sources
Trained in telematic re-
sources by CGPG ser-
vices, showing a positive
valuation
Profes- Use internet Do not use inter- | Do not use | Do not use inter-
sional  ac- | Consult jurisprudence by | "¢t internet net
tivity using databases and not | Consult and read | Do not consult | Do not consult ju-
paper documents d_ocuments 1'?13‘ documents risprudence by us-
Give a positive valuation ;}Ve to  doctrine relative to doc- | ing data bases
. . requently trine
to a possible telematic L Non-response  to
network, considered as | Consult jurispru- | po ot consult | the questions
helpful to take decisions. | dence by using | iyrigprudence about  telematic

paper documents by using data | network
Give a negative | bases
valuation to a pos- Prefer criminal
sible telematic cases. do not
network, consid- like ’ laboral
ered as useless to
take decisions

Prefer work mat-
ters

cases
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Table 3. (Continued)

Present and

Agree with the assess-

Do not agree with

In the future,

Non responses to

publications of the CGPJ

Use of the library on line
of the CGPJ

Use the central library of
the CGPJ

Use the documentation
centre of the CGPJ

Positive valuation of the
legal documentation cen-
ter of the CGPJ

Do not use the li-
brary on line of
the CGPJ

Use the central li-
brary of the CGPJ

Read doctrine
very frequently

Consult jurispru-
dence data bases
very frequently

Consult paper
publications of the
CGPJ very fre-
quently

Very positive
valuation of the
legal documenta-
tion center of the
CGPJ

CGPJ libraries
on-line

Do not use the
central library
of the CGPJ

Do not use pa-
per  publica-
tions of the
CGPJ

Infrequent use
of  jurispru-

dence data
bases

Dot not use
CENDOJ ser-
vices

Read some-
times docu-
ments  about
doctrine

future prob- | ments “yes, the subject to | the assessments | expect some | the questions of
lems in pro- | justice feels as if he was | “yes, the subject | impact on their | this block
fessional not listened”, “the subject | to justice feels as | work coming
activity to justice has a lack of in- | if he is not lis- | from drugs and
formation” tened”, “the sub- | domestic vio-
In the future, expect im- | J¢ct 10 justice has | lence
pact on their work com- | ¢ la:‘k of informa-
ing from domestic and | “O"
youth violence Non-responses
about possible
problems  which
could have an im-
pact in their future
work
CENDOJ Use the CGPJ web Do not use the | Do not use | Non-responses to
services Consult  jurisprudence CGPJ web electronic the questions of
data bases very fre- | Consult electronic | documents this block
quently publications of the | Do not use
Consult electronic publi- | CGPJ very sel- | CGPJ web
cations and electronic | dom- Do not use

They think that domestic and youth violence can have a great impact in their pro-
fession. We must note that the junior judges are dominant in this cluster (61% of the
cluster) and so, we find a generation effect. However, there is an important group of
senior judges, also used to new technologies, and it would be interesting to study this
subgroup to check how they adapted their working habits.

In the second cluster, the senior judges are dominant (71,7%). This group also con-
sults frequently doctrine and jurisprudence, but using alternatively paper and elec-
tronic databases. They are not used to electronic resources. More than average are re-
luctant to a professional telematic network. They do not give their opinion about
future problems that will have an impact in their activity.
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Table 4. Words used at least 5 times in the whole of the answers to the question “What does a
good judge mean to you?”

Nouns: law, justice, judge, citizen, case, issue, society, resolutions, court, actionable,
person, work, reality, problems, conflicts, decision, function, sense, responsibility, abil-
ity, service, knowledge, conscience, quality.

Verbs: to have, to resolve, to listen, to be, to know, to apply, to carry out, to try, to
serve, to have time.

Adjectives: common, hardworking, good/very good, responsible, personal, legal, pro-
fessional, social, trained, impartial, human, prudent, honest, just, reliable, balanced,
decisive, technical, reasonable.

Table 5. Excerpt of the characteristic free answers of every cluster

Cluster 1:

- To know how to listen, to understand, and to resolve

- An objective person, reasonable and hardworking

- Who makes frequent use of common sense

- Person with a good technical training but with capability to face the problems

- A person with a good legal training. Very prudent and calm. Honest, with ability for a
permanent training

- Someone who works and tries to be just

- A person technically qualified and with common sense

- A person who achieves his/her work well

Cluster 2:

- that tries to administrate justice

- The judge who is independent of the parties, of the political power

- Balanced, comprehensive, somewhat distant

- Who speaks taking into account the actionable and tries to explain the reasons why)
the claim is overruled or not

- Has common sense and knows about law

- Analyses meticulously and exhaustively the contributed evidence

- hardworking, friendly and very integrated in the society

- Honest and honestly administrating justice without any pressure

Cluster 3:

- Coherent person

- Person who assumes his/her responsibility and does not put forward his/her personal
vision

- Somebody who resolves according to his/her conscience

- Person responsible and professionally conscious

- Person with common sense, sacrificed to his/her profession

- As any other profession, he/she must be responsible

- Person in charge of the work, very prudent, very balanced , friendly with people

Cluster 4:
- Non responses
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The third cluster, half senior judges/ half junior, concentrates the individuals who
consult little doctrine and no jurisprudence. They do not use internet and only some-
times the central library or the paper publications of this institution. They prefer crimi-
nal cases and, in the future, expect some impact from drugs and domestic violence.

In the fourth class, no answers were given to the active questions.

Description by the Open-Ended Question ‘“What Does a Good Judge Mean to
You?”. We want to point out that the question “What does a good judge mean to
you?” interested the judges. Table 4 shows the words used at least 5 times by all the
respondents and table 5 presents the differences between the clusters according to this
question through excerpts of the answers considered as typical of the clusters.

In cluster 1, the respondents mainly value the ability to work (ability to face the
problems, a person who works, who achieves well his/her work,...), a good training
(to know, good technical training, a good legal training, technically qualified...) and
some personal qualities (honest, prudent, objective, human, just...).

Cluster 2 underlines, as main characteristics for a good judge, those directly related
to the justice administration. Thus, we can find that a good judge “tries to adminis-

CLENTR 9% <

trate justice”, “is independent ...”, is “ balanced, comprehensive ...”, “not influenced
by anything or by anybody”, “honest and honestly administrating justice without any
pressure” or “analyzes meticulously and exhaustively the contributed evidence”.

The respondents from cluster 3 reveal that a good judge must have personal char-
acteristics, however not directly related to his/her personal training or his/her ability
to work. These characteristics indicate that a good judge needs to be “coherent”, “re-
sponsible”, “independent’, “prudent’, “resolving in accordance to his/her con-
science”, “not putting forward his/her personal vision”, * having common sense”.

In cluster 4, there are, as in the case of the closed questions, many non-responses to

this and other open-ended questions.

7 Conclusions

The methods used in this analysis belong to the exploratory multidimensional statisti-
cal methods field. The approach that these methods offer allows us to underline dif-
ferent features present in the data and can orientate posterior researches and/or lead to
issue new hypotheses. For instance, the answers to the open-ended question, relative
to their own “good judge” perception, reveal us that many aspects of the judges’ work
habits are linked to the global vision that they have concerning their profession, which
advises for a global approach of their practice. From the typology, we can also deduce
that the documentation consulting practice is extended among the judges (mainly
those in clusters one and two) and not particularly linked to experience. It is consulted
through internet resources more by junior judges than by senior, although part of the
latter are already used to all kind of electronic supports and part of the former are, be-
sides their training, reluctant to use this kind of tools. So, it would be interesting to
study both subgroups: the senior judges used to new technologies in order to check
how they adapted their working habits; the junior reluctant to these tools in order to
understand why they avoid their use. Furthermore, we should wonder if through both
ways of consulting documentation and jurisprudence they are aiming at the same in-
formation.
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Abstract. In this article we present an overview of legal ontological modeling
over a period of more than a decade. Most of the research reported concerns results
from mid-size (European) projects aimed at the development of legal reasoning
and information management tools and systems. In these projects we developed
ontologies for several legal or regulation domains. However, the main thread of
this article is provided by fundamental research performed by us or under our
supervision (e.g. PhD theses by [1], [2], [3]), leading to more abstract legal ‘core’
ontologies and legal reasoning architectures. The major insights we have obtained
from these experiences can be summarized as follows:

— Legal sources contain and assume non-legal, common-sense based domain
knowledge. Therefore, a legal core ontology should be rooted in highly ab-
stract common sense concepts as a foundational ontology. This notion is
worked out in the LRI-Core ontology, presented in this article.

— What remains as typical legal knowledge to be modelled is normative and
legal responsability knowledge. However, in this article we only summarize
our work in this area, refering to [4] and to [5] on these issues.

— As law and legal theory is focussed on questions of justification, legal (core)
ontologies, e.g. FOLaw, are epistemological frameworks, describing legal
reasoning, rather than legal ontologies, explaining knowledge resources.

1 Introduction

This article presents insights acquired during more than a decade of development, use
and reuse of legal ontologies at the Leibniz Center for Law (LRI) at the University of
Amsterdam. These ontologies have been constructed in various projects concerned with
the development of legal knowledge systems and legal information management. These
insights provide a framework rather than a methodology for modeling legal knowl-
edge and reasoning. Results and experiences in the projects are used to illustrate this
framework. Although this framework is operationalized by reusable legal knowledge
system architectures (e.g. ON-LINE [4], TRACS [6], [2]), the focus of this article is on
discussing the conceptual views on legal knowledge and reasoning.

V.R. Benjamins et al. (Eds.): Law and the Semantic Web, LNAI 3369, pp. 36-64, 2005.
(© Springer-Verlag Berlin Heidelberg 2005
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In the projects a large variety of legal domains have been analyzed and modeled:
traffic regulations; tax —, criminal —, and administrative law; international treaties on
trade, and safety at sea. To enable reuse of these ontologies in a library and to abstract
the common legal denominators of these legal domains, much effort has been spent
in finding a unifying view on legal domains. The goal is to support the modeling of
ontologies in new legal domains. In this paper we will discuss two proposals for a legal
core ontology: FOLaw [4] and more recently: LRI-Core. FOLaw has proven to be
a good modeling support for building legal knowledge systems, because it reflects an
understanding of types of knowledge and dependencies in legal reasoning. However,
when applied to ontology based management of legal information services, the support
is very limited: in Section 5 we will explain why and what views have lead us to develop
this new LRI-Core ontology.

An ontology describes how some domain is ‘committed’ to a particular view: not
so much by the collection of the terms involved but in particular by the way these
terms are structured and defined. This structure tells us “what a domain is about”. For
instance, medical domains are about malfunctions of humans. These malfunctions are
often diseases, i.e. processes; they are classified in (multiple) taxonomies, and associated
with sets of typical symptoms, and with treatments ( [7, 8]; more recently: [9]). In the
next section (Section 2) we will make such an analysis for legal domains.

The article is further structured as follows. We will give a short overview of ontologi-
cal commitments that can be found in legal theory. Next we will introduce our *functional
ontology of law’ and see that it is rather an epistemic framework than a detailed ontology.
From there on we will explore what is in a true ontology of law; what are typical and
unique elements of law? When we have identified them, we will see them put to use in
several applied R&D projects. Finally, we will discuss the current state of our work and
draw some conclusions.

2  What Is Law About?

An ontology makes explicit the views one is committed to in modeling a domain. Mod-
eling is taken here in the broad sense that includes the notion of understanding. A major
and typical problem from jurisprudence (legal theory) occurs already in the use of the
term “law”. In the title of this section we avoided any commitment to whether we mean
‘the law’ or ‘laws’. Indeed, the problem of what counts as the unit of law is already one
of the fundamental questions in jurisprudence and is called the individuation problem:

“Classifying laws in logically distinct categories has always been one of the
major tasks of legal philosophy ... The classification of laws presupposes a
solution to the more fundamental problem of the individuation of laws, i.e., an
answer to the question ‘What is to count as one complete law?”” [10—page 825]

There are two extreme views. The first one takes all legally valid statements in legal
sources (legislation, precedence law, etc) as a whole: the law. The assumption is that in
principle the individual statements constitute a coherent whole. This is the predominant
view in jurisprudence and legal philosophy (see also Section 3). Whether this coherence
is an actual concern for the legal system (i.e., the law should be the object of proper
knowledge management), or whether it is ‘genetically’ built-in by the constraints pro-
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vided by fundamental, ‘natural’ legal principles, is a long and classical debate in legal
theory.

However, the other extreme takes all legally valid statements as being individual
laws. In extremo this view is incorrect, if only because at least one other legal (meta-
)statement that is concerned with the validity of other legal statements: we need law
about law, and this dependency is a serious concern of legal scholars (see e.g. [11]).

Legal theory is in the first place concerned with justifying law, so legal scholars will
not easily take validity statements in law as a side issue

Law is theoretically very much concerned with the ‘version’ control of legislation,
but in practice the means to control which is the current, valid version are not very
sophisticated and not foolproof; let alone to assess whether some legal statement was
valid at some point in time in the past. In constructing legal reasoning or information
systems, knowledge engineers simply assume that the legal source to be modelled is a
legally valid one. In the rest of this article we leave this meta-level issue in legal reasoning
aside (see [12] further on this issue).

The coherence of law in a legal system as postulated by many legal scholars is in
the first one that should evade contradictory outcomes for assessing legal cases: the law
should not contain serious contradictions (exceptions are not considered to be contra-
dictions; see Section 2.1). However, we usually mean by coherence more than only ‘not
contradictory’: there should also be no conceptual ‘gaps’: two unrelated statements do
not contradict one another but they do not form a coherent text. This lack of ‘semantic
coherence’ [13] is exactly the problem one will find in modelling legislation. The nor-
mative statements that make up the bulk of legislation refer to some domain of social
activity, but do not describe this domain. The individual normative statements qualify
certain kinds of situations as illegal. By another meta-level law that states that anything
that is not forbidden by law is allowed — the default of all national legal systems — in
principle no statements are required that fill the set of situations that are not illegal.
A legal source is therefore incomplete and It means that a knowledge engineer has to
reconstruct and reverse engineer the social domain some legal source is about. In the
next section we will illustrate this principle for the domain of traffic.

2.1  Distinguishing Normative and World Knowledge: TRACS

“Can you develop a computer program that can check if the new traffic regulation
(RVV-90) is consistent and complete?”” This apparently innocent question, posed by a
government agency concerned with traffic safety, SWOV !, triggered a decade of research
at our institute. The question is highly similar to the verification of software.

Different from a ‘normal’ text or a computer program, the individual articles have no
semantic coherence. The individual articles in the RVV-90 refer to situations in traffic,
but there is no (discourse) structure that connects the statements. Therefore, it will be
hard to assess whether a regulation is complete. Viewed as a text, the RVV-90, and
for that matter (almost) any regulation, is full of gaps as it is not intended that one
statement can and should be related to a next one. This kind of incompleteness can only

! Stichting Wetenschappelijk Onderzoek Verkeersveiligheid; Foundation for Research on Traffic
Safety.
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be detected when one has reconstructed the model of the domain the legislator had in
mind when drafting a regulation. Even then it is hard to assess whether the legislation
covers all situations intended, because the intentions of a law are only in an abstract and
incomplete way specified.

One may, for instance, observe that the RVV-90 does not talk about children, while
they are the most endangered species in the traffic jungle. The question is whether these
kinds of gaps are accidental (and non-intended), or due to the limited role of law, or
whether there simply is no real gap. One may argue that children have insufficient control
or understanding to ‘obey’ the law. Also: they are subsumed (implied) in the RVV-90
under pedestrian, etc. There are indirect ways to establish this covering or completeness.
The first one is to use constraints (requirements, goals). One of the aims of the RVV-
90 is to avoid collisions, i.e. if there is a collision, at least one participant should have
trespassed at least one norm. The other one is to compare the same situation under two
different codifications. For instance, the legislator has indicated in which respects the
RVV-90 is aimed to be different (an improvement) from the previous version. At the end
of this section we will elaborate on this issue.

If it is difficult to assess the completeness of a regulation, consistency is another
problem, as can be illustrated by the first normative statements in the RVV-90:

Art 3.1 Vehicles should keep as much as possible to the right
Art 3.2 Two bicyclists may ride next to each other

Article 3.1 describes an obligation and 3.2 a permission to a subset of drivers: the
drivers of bicycles. In fact, it is not so easy to see how 3.2 is an exception to 3.1. It re-
quires some complex spatial reasoning (‘right’, ‘nextto’) to see that the left-hand bicyclist
violates article 3.1, because she leaves the right bicyclist between her and the side of the
lane. ? This exception is a normative conflict and therefore a logical inconsistency. This
inconsistency can be repaired by applying meta-rules, such as the principles that provide
priority to the more recent, the higher and the more specific norm.

Exceptions are intended. They are used to limit over-generalizations of more generic
norms, in the same way as we still want to classify penguins under birds despite the fact
that they lack one of the essential characteristics of birds: that they can fly. 3 There is a way

% In fact, the exception is even more subtle because the left-hand bicyclist is also held to keep
still as much as possible to the right, i.e. the exception is not a license for this bicyclist to take
any position in the lane next to the right-hand bicyclist.

3 This is the typical example to illustrate the need for non-monotonic reasoning in normative (de-
ontic) reasoning. However, this analogy between exceptional birds and normative exceptions
does not necessarily imply that normative reasoning with exceptions is really non-monotonic.
The conflict resolution, implied by the principle that a more specific normative statement over-
rides a general one, suggests so, but a closer look at what the conflict resolution means is that
there is no retraction of beliefs of what is the case in the world. The case remains unchanged.
It is only that there are conflicting normative qualifications about the case. The typical view in
jurisprudence and Al & Law is that the conflict is resolved by putting priorities to applicable,
conflicting norms: not to withdraw norms or facts about the case. Article 3.a is still valid for
the left-hand bicyclist: she still has to keep as much as possible to the right. Despite this obser-
vation, most researchers assume that normative reasoning is non-monotonic because one has
to ‘withdraw’ some conclusion (one of the two qualifications).
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to get rid of normative exceptions without affecting the normative qualifications intended
by the code [14]. We may be able to see exceptions as “not really inconsistencies” in law,
but the problem remains that we cannot distinguish on formal grounds between intended
and non-intended exceptions. In fact in the TRACS project [15, 16] we have found out
that the RVV-90 contains many non-intended exceptions which are often hidden in the
(implicit) normative structure of a regulation. We should add that normative conflicts,
or more precise: “conflicts of disaffirmation” are not the only kind of inconsistencies
that may occur in regulations. [17] also distinguishes “compliance conflicts”. These
conflicts are between mandatory norms (obligations and prohibitions) which are not
jointly realizable. For instance, a bus driver may be obliged to keep the time-table, but
at the same time speed-limits may prohibit him to be able to comply with the time-table
norm.

TRACS is a prototype knowledge system aimed at verifying the Dutch traffic regu-
lation RVV-90. TRACS is a kind of policeman that assesses all possible traffic situations
the RVV-90 may distinguish. The situation generator (or recognizer) constructs a a com-
bination of traffic participants and traffic actions on some configuration of roads. These
situations are generated by an ontology that represents the definitions and axioms of
the terms involved. This ‘world’ knowledge base allows one to infer, for instance, all
possible spatial relations: e.g.

equivalent (left-of (car-A,bicycle-B),right-of (bicycle-B,car-3))

These were used to match with the set of regulations, coded in terms of the traffic ontol-
ogy so that the legal consequences could be derived. The RVV-90 was never completely
tested but in a long series of test trials many errors were found: the most notable one was
the fact that the tram was not allowed to run on the tram-way (see [2] for all details). The
essential issue here is that this ontology of traffic terms plus an ontology about spatial
terms was sufficient to test the core of the traffic regulation. The major categories of this
ontology were roles (drivers), vehicles, actions, and parts-of-road. The spatial ontology
is a very simple, abstract one and consisted of axioms of terms of orthogonal directions
and positions in a two dimensional world.

3 Ontological Commitments in Legal Theory

Legal theories usually contain elements of an ontology, but they are normally framed
under some specific theoretical goal which lies beyond the ontology itself. For instance,
Hart’s theory intends to explain how legal systems evolve; Kelsen’s goal was to demon-
strate the difference between laws and morals; yet both propose very specific views on
what competence is behind legal phenomena, and what primary concepts are used to
represent law.

Kelsen. In his last work (‘General Theory of Norms’ [11]), Kelsen proposed four basic
types of norms: command, empower, permit and derogate. Commanding norms com-
mand (prohibit, obligate) a certain behavior. Empowering norms associate roles with the
power to posit and apply norms under certain restrictions. Permitting norms refer to what
he called the positive sense of permission. Kelsen argued that we may permit behavior
in the sense that this behavior is neither prohibited nor commanded, in which case we
have a negative or weak) permission. In contrast, permitting norms use a positive sense
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of permission, in which behavior is actively allowed. Kelsen sees permitting norms as
always an exception to a command, i.e. it occurs when there is a commanding norm
about a certain behavior, and this command is then derogated by the permitting norm.
Kelsen points out that the difference between commanding and prohibiting on the one
hand, and permitting (positively) and empowering on the other, can be mapped onto
the distinction between observing/violating and applying a norm. Only a norm which
commands (or prohibits) a certain behavior can be observed or violated. Norms that per-
mit or empower cannot be violated or observed; only applied or not. Finally, derogating
norms “repeal of the validity of [...] another norm”. Kelsen stresses that a derogating
norm does not repeal another norm, but its validity: a derogated norm still exists, but it
is no longer valid.

Hart. The Hartian distinction between primary and secondary rules (norms) has become
a quasi-standard in legal theory. Hart’s distinction, carefully detailed in his ‘Concept of
Law’ [18], draws a line between a first level which refers to human behavior and a
second, meta-level of the first, which contains knowledge about primary norms. These
secondary rules may belong to three types: (i) rules of adjudication, that can be used to
determine authoritatively whether a certain primary rule has been violated or not; (ii)
rules of recognition which define, directly or indirectly, which rules are the valid ones,
and can therefore be applied; (iii) rules of change, which define how rules are to be made,
removed or changed. These distinctions point out three functions of secondary norms:
to provide support for solving conflicts (adjudication), to specify the limits of the legal
system (recognition) and to specify how the legal system can change in time (change).

Bentham. Bentham’s theory is divided in two parts [19]. The first is a logic of imper-
ation which uses four basic operators: commanded, prohibited, non-commanded and
permitted.* These are in fact interdefined, resulting in only one of the four as primitive.
The second part is a logic of obligations and rights in which he defines three primitive
concepts: obligation, right to a service and liberty. These are also interdefined based on
obligation, which Bentham sees as an obligation someone has to the effect that some-
thing (some state of affairs) occurs. Therefore, we are left with only two atomic concepts:
commanded and obligation.

Hohfeld. Hohfeld’s theory is considered a landmark in American jurisprudence [22].
An interesting (and unusual) aspect of Hohfeld’s theory is that rights and other posi-
tional concepts that represent legal relations are considered primitives. There are two
groups of interrelated legal relations or positions. The first group is composed by right,
duty, no-right, privilege and has a strong normative flavor. These concepts are closely
related to Bentham’s concept of right, obligation and liberty. The second group consists
of power, liability, disability and immunity. These concepts are more closely related to
legal competences and legal responsibilities.

3.1 Legal Theory in Al and Law
There are a number of studies in AI & Law which have used ontological assumptions

drawn from legal theory in the manner we propose in this article. Allen and Saxon

4 Alogic of imperation — an idea also mentioned by Austin [20] — was later developed in more
detail by Hofstadter [21], but it is presently considered to be superseded by deontic logics.
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(e.g. [23,24]) have developed a ‘language for legal relations’ (LLR) in which they have
transformed the Hohfeldian ontological primitives into about forty relations (‘cascading
propositions’), taking the notion of duty as primitive. Hamfelt [25] proposed and im-
plemented a representation of legal knowledge in which Hart’s primary and secondary
rules were mirrored in meta-levels of a logic programming formalism. [1] has formalized
normative legal knowledge mainly on the basis of legal theoretical concepts from Kelsen
and Hart. This is also the perspective on legal normative knowledge we take here.

There is also work which has an ontological flavor, but which has not been based on
legal theory. For example, McCarty’s Language of Legal Discourse [26] can be seen as
an ontology of Law, where his ‘modalities’ play the role of knowledge categories and are
linked together with a formal (logical) presentation. Also, the research in deontic logics
as a basis for normative reasoning sometimes uses ontological assumptions from or is
applied to legal theory — see for instance [27, 28]. Kelsen’s view on norms as descrip-
tions of an ideal world can be seen the basis of deontic logic. Deontic logic provides
interpretations for the terms ‘obligation’, ‘prohibition” and ‘permission’. Indeed some
form of deontic logic is often proposed as a formalism for automated normative reason-
ing. Because (standard) deontic logic is intractable, and gives rise to pseudo-paradoxes,
all kind of extensions and simplifications have been developed. In fact, [1] has shown
that deontic logic does not make the necessary distinction between the normative status
of a situation and the normative operator of a norm. By making this distinction a much
simpler and tractable inference mechanism has been formally defined and implemented.
Van Kralingen ([29]) uses the theory of Brouwer ([30]) as a starting point for what he
sees as the core elements of law: norms, actions and (legal) concepts.

From this overview of legal theoretical studies we conclude that for over a century
the main interest has been on the normative aspects of legal knowledge. > These studies
deal with concepts like rights, permissions, obligations, etc. and their interrelations.
However, this ontological perspective on the normative core business of law has resulted
rather in epistemological views on legal reasoning, as exemplified in studies in deontic
logics (e.g. [32]), than in a comprehensive view of what (categories of) concepts make
up law (see also [33] for the way ontological and epistemological views are intertwined
in views on normative knowledge.)

4 Knowledge Typing and Dependencies in Legal Reasoning:
ON-LINE and FOLaw

Although the combination of world and normative knowledge makes up the resource for
reasoning in legal domains, this is only part of the story. In the mid-90ies, André Valente
constructed a core ontology that distinguished also other types of knowledge [1, 4]. This
core-ontology, called FOLaw, served a number of purposes. The first one was to distin-
guish the various types of knowledge in legal reasoning, and in particular those types
that are typical for legal reasoning. Related to this role it also explained the dependencies
between these types of knowledge in legal reasoning. This typing and its dependencies
could easily be translated into an architecture for legal reasoning: ON-LINE. The sec-

3 A notable exception is the work by [31] on legal causation (see also [5] in this volume.
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Fig. 1. FOLaw: a functional ontology for law [Valente, 1995]

ond role is the typical core-ontology role: to organize and index libraries of domain
ontologies and to support knowledge acquisition to construct new ontologies.

The ontology is a functional ontology. This means that the roles the legal system plays
in society are taken as point of departure. A legal-sociological view is taken, rather than a
perspective from the law itself, as in most legal theoretical studies. There is a secondary
notion of functional involved: FOLaw identifies the dependencies between the types
of knowledge, which indicate the roles that types of knowledge play in the reasoning.
These two views on ‘functional’ are not independent. One may see the reasoning as to
some extent simulating the social roles, in the same way as reasoning about physical
systems consists to a large extent of simulating physical processes.

We will give here a summary description of FOLaw. Figure 1 provides the compre-
hensive picture of dependencies of the various types of knowledge in legal reasoning.
At the same time it also expresses the role of the legal system as controlling the actual
social behavior of individuals and organizations in society.

4.1 FOLaw’s Types of Knowledge in Legal Reasoning

The major types of knowledge we have distinguished are normative knowledge, world
knowledge, responsibility knowledge, reactive knowledge, creative knowledge and meta-
legal knowledge

Normative Knowledge. Normative knowledge is the most typical category of legal
knowledge, to such an extent that to many authors ‘normative’ and ‘legal’ are prac-
tically the same thing. The basic conception of norm used in the ontology is largely
derived from [11]. A norm expresses an idealization: what ought to be the case (or to
happen), according to the will of the agent that created the norm. This view on norms is
a generally accepted one, but it should be noted that this view does not make norms dif-
ferent from any abstraction. A model is also an idealization with respect to reality. What
has been easily overlooked is that the idealization is motivated by desirability; not by a
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match between model and reality. Norms limit possible behaviors and the assumption is
that this subset of possible behaviors is a better world (from the perspective of politics).
This implies also that this possible world is conceived in good correspondence with
reality and that the norms refer to agent based activities that can be driven by intention,
and not make wrong assumptions about physical and intentional processes.

Meta-Legal Knowledge. As stated above, we take the perspective that the law is defined
on the basis of individual norms: e.g. individual articles in a regulation. The difference
between the standard defined by the normative system on the one hand and the standards
defined by the norms on the other hand is fundamental to understanding the role of
normative knowledge in law, and it is accounted for by knowledge about individual
norms. This distinction is captured by defining the categories of primary norms and
meta-legal knowledge. Primary norms are entities that refer to agent caused, human
behavior, and give it a normative status. This normative status is, in principle, either
allowed (legal, desirable, permitted) or disallowed (illegal, undesirable, prohibited).
However, each norm refers only to a few types of behavior, in the sense that it is only
able to provide a status if applied to some types of situations (cases). For the remaining
types of cases, the norm is said to be silent.

There may be a difference between the normative status given by a single norm
and the one ultimately given by the normative system as a whole. Individual norms
may conflict: if that is intended then some norm may be an exception to another norm.
In order to solve these normative conflicts, meta-legal knowledge is applied. Typical
conflict resolution is provided by meta-legal rules that state for instance that the more
specific rule should be applied rather than a more general one: “lex specialis derogat
legi generali” expresses this age old wisdom in law. Meta-legal knowledge is not only
used for solving conflicts between norms. Another function is to specify which legal
knowledge is valid. Validity is a concept which can be used both for specifying the
dynamics of the legal system and its limits. A valid norm is one that belongs to the legal
system (cf. [34]).

World Knowledge. By its very nature, law deals with agent caused behavior in the world.
Therefore, it must contain some description of this behavior. For instance, in order to
describe how the world should (ought to) be, norms must describe how things can be.
In addition to adopting a category of legal knowledge which describes the world, we
propose that this knowledge constitutes a structured model of some domain of law. For
instance in a traffic act, the world of traffic is assumed to operate in a certain way, and
the legislator may pose constraints — norms — on this behavior. A car may drive on all
sides of a road, but the legislator (in most countries) obliges us to take the right hand
side. Implicitly, the legislator has some model in mind of how traffic operates and can
operate. The behavior in this world has to be modeled. This model is a generic one:
how things (may) work, are done, or may be done in general if there are no normative
limitations. In principle, the legislator has to foresee all possible types of situations and
label these as allowed (desirable) or not. Thus, the term legal abstract model or LAM is
used as a synonym for world knowledge when its model character is to be stressed.
The legal abstract model is an interface between the real world and the legal world.
Its role is to define a model of the real world which is used as a basis to express normative
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and other categories of legal knowledge. The bulk of the LAM consists of definitions of
concepts that represent entities and relations in the world, i.e. it is to be viewed as an
ontology.

Apart from describing the world, what is behavioral reasoning used for in law?
We propose that this description of possible and relevant behaviors is built around the
concept of cause, in order to allow the assignment of responsibility of an agent for a
certain case. Causal knowledge, however, refers or uses a static description of the world
(e.g. to model world states). Accordingly, we propose that the world model is actually
composed of two related types of knowledge: terminological or definitional knowledge
and causal knowledge. The definitional knowledge (ontology) is used by the normative
knowledge to describe the ideal world they define. The causal knowledge is used by the
responsibility knowledge to describe who or what have caused a given state of affairs,
and can thus be considered responsible for it.

Responsibility Knowledge. Responsibility is the intermediary concept between norma-
tive and reactive knowledge, since a reaction can only occur if the agent is held respon-
sible for a certain norm violation. Responsibility knowledge plays the role of linking
causal connections with a responsibility connection — i.e. that connection which makes
an agent accountable for a norm violation and possibly subject to legal reactions (see
also Section 4.1). As [31] point out, however, responsibility does not have “any impli-
cation as to the type of factual connection between the person held responsible and the
harm” — that is, causal connections are only a “non-tautologous ground or reason for
saying that [an agent] is responsible” [31-pag. 66]. There are two basic mechanisms
which are used in responsibility knowledge. First, the law may establish a responsibility
connection independent of a causal connection — i.e. a responsibility assignment. This
can be seen in a rule used in e.g. French, German or Brazilian law, by which parents are
held responsible for the the damage done by their children even if there is no specific
causal link between their attitudes or actions and the damage. That is, the parents are
held responsible even though they have not necessarily caused the damage. Second, the
law may limit the responsibility of an agent under certain circumstances, disregarding
some possible causal connections — i.e. a responsibility restriction. For instance, in
England a man is not guilty of murder if the victim dies more than one year after the
attack, even if the death was a consequence of this attack. Other well-known factors that
may influence the establishment of responsibility connections in law are knowledge and
intention.

We refer here further to the work of [3] (see also [5] in this volume) who has worked
out the relation between (physical and agent) causation and the various notions of re-
sponsibility of law; Lehmann has specified this in a foundational ontology that defines
the notions of causality and causation.

Reactive Knowledge. To reach the conclusion that a certain situation is illegal (based
on normative knowledge), and that there is some agent to blame for it (responsibility
knowledge) would be probably useless if the legal system could not react toward this
agent. That knowledge that specifies which reaction should be taken and how is what we
call reactive knowledge. Usually this reaction is a sanction, but in some situations it may
be a reward. The penal codes, which are usually a fundamental part of legal systems of
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the Romano-Germanic tradition, contain basically responsibility and reactive knowledge
only.

Creative Knowledge. A legislator may indirectly create some entity that did not exist
before in the world, using what we call creative knowledge. It is usually stated in im-
perative terms, designating an agency that previously did not exist as part (or not) of
the reality from a certain point of the time on. The creative function has a somewhat
exceptional (or even abnormal) status if compared to the other ones. In this case, the law
not only wants to classify or to react over certain agents that already exist in the real
world, but attempts to create a new agent.

4.2  In Search of Ontological Foundations of Law

We have used the framework of FOLaw as a lead for fundamental research [35, 3], and
as the basis for practical applications and architectures for legal reasoning (e.g., ON-
LINE [4]). The CLIME project ¢ was aimed at the construction of a legal information
server. The try-out domain were international rules for safety and environmental care
at sea, and the rules for ship classification (certification): in total about 15,000 different
articles. This CLIME information server has two modes of operation. The first mode is
typical information retrieval, where keywords (in phrases) are matched against terms in
the rules. A large ontology (over 3,500 concepts) allows the elaboration of the keyword-
terms by implied terms. The second, more expensive and experimental mode is in fact
a question answering one. The CLIME system assesses whether a case, e.g. results of
the inspection of a ship, or legal questions during the design of a ship, complies with
the rules or not. The applicable (violated or ‘potentially’ violated) articles provide the
justification and focus for the answer. An overview of CLIME and an evaluation of
its results can be found in [36]. Other applications of the FOLaw framework (annex
architecture) are reported in [37] (PROSA, a training system for solving legal cases); in
the KDE project ’ the ontologies of CLIME have been re-used [38].

These results about the use and re-use of FOLaw also show its limitations. In de-
veloping the legal domain ontologies it turns out that the major effort in modeling is
in the world knowledge. This is not surprising, given that the initial analysis about the
content of legislation as in the TRACS project already revealed that world knowledge is
the driving force in legal reasoning systems. More theoretically, it appears that law does
not have its own ontological foundation. When legal philosophers discuss the ontologi-
cal assumptions in law and legal reasoning, it is invariably about normative knowledge.
This is different from other knowledge based fields of practice like medicine [39] or
engineering [40], which have abstract ontological foundations in notions about physics,
mathematics, etc. Jurisprudence and legal philosophy are primarily concerned with the
Justification of law and legal systems, rather than the explanation of the working of law
and its relation to social reality. This is not to blame jurisprudence. The explanation of

® CLIME was an European project (IST 25414, 1998-2001): see http://www.bmtech.co.uk-
/clime/index.html).

" KDE, for Knowledge worker Desktop Environment is a European IST project (IST 28678,1999-
2001); see www.Iri.jur.uva.nl/kde).
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social reality is the concern of sociology, political and management science, etc. Ex-
planations are models and these are grounded in ontological commitments. However,
justification —which is derived from the term ius (law)- is the domain of epistemology;
the study of what we can know and believe.

4.3  Epistemological Frameworks and Ontologies

Epistemology is about reasoning, argument and evidence, while ontology is concerned
with modeling and explaining the world. Therefore, it is no surprise to see that ‘core
ontologies’ about law are rather epistemic frameworks [41,42]. [3] and [33], who make
the same classical philosophical distinction between epistemology and ontology, con-
struct ‘ontologies’ that mix both ontological and epistemological entities. In [43] we
argue that this mixing up is theoretically not very clean, but the practical consequences
may be a limitation of re-use and problems in interoperability. We want to maintain this
classical distinction between ontology and epistemology. Epistemology is concerned
with valid reasoning to arrive at justified conclusions. Of course, this reasoning is de-
pendent on content: on the understanding (modeling) of the world, so the relationship
is very intimate. However, the relationships between concepts is different from a per-
spective of ontology than from a perspective of epistemology. Typical epistemological
terms, like hypothesis, evidence, conclusion, data can be reified as concepts in an on-
tology, but the epistemological relations are different. For instance, by using evidence
on the basis of data a hypothesis may be confirmed and lead to a conclusion. So there
are dependency relations between these reasoning states and these dependencies con-
stitute argument structures or problem solving methods. However, this is not the way
these terms are related in an ontology. Hypothesis and conclusion are roles in a problem
solving method, while (empirical) evidence is a relation between states of a problem,
as conveyed by these roles, and data. The backbone structure of an ontology consists of
subsumption and mereological abstraction hierarchies, while epistemological structures
are built from dependency and consistency relations between problem abstractions and
data abstractions. Therefore FOLaw is rather to be viewed as an epistemological frame-
work than as a core structure of legal ontologies. It can easily be re-written as a high
level CommonKADS inference structure, as can be found for instance in [44]. 8

5 Ontologies for Reuse: LRI-Core

If FOLaw is not sufficiently detailed and is rather an epistemological framework, there
is a need for a new approach for constructing a core ontology for law. FOLaw, based
upon notions of Kelsen, Hohfeld and Hart, has shown us two distinctive sets of concepts
that are typical for law. (1) normative terms (and their definitions and axioms), and (2)
responsibility terms (liability, guilt, causation, etc), which confirms what we have found
in legal theory. An ontology of normative terms has been worked out by [1]. A founda-
tional ontology that relates responsibility issues to agent— and to physical causation has

8 It is curious to note that the first two authors of this article have worked on the design and content
of this CommonKADS PSM library, but have not noticed this close formal correspondence.
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Fig. 2. LRI-Core layers: foundational and legal core share ‘anchors’ (high level concepts typical
for law)

been constructed by [3]. Responsibility and norms may be notions that are typical for
law, but they are not exclusive for law. The research of [45] (see also [46], this volume)
shows that the terms of French law cannot be distinguished from common-sense terms,
on the basis of statistical clustering methods. In other words, it appears that the law does
not have a specific vocabulary, as is the case in other professional domains. If it is hard
to find terms that are exclusive for law, we may be able to find terms that are still typical
for law. The law is aimed at social activities. That means that notions of role, social posi-
tion, and other social relationships and actions, in particular communicative ones, play a
dominant role in domains of positive law. Property relationships, damage, individuality
are some other recurring themes in law. Also law relies heavily on documentation and
procedure. However, these typical, but not exclusive concepts in law are founded deeply
in common-sense. That means that for modeling and understanding some legal domain
we should be able to include notions about agents, actions, processes, time, space, etc,
i.e. some foundational ontology appears to be indispensable on top of a core ontology of
the typical legal terms, because the concepts of law are spread over almost the full range
of common-sense. This means that a core ontology of law that covers these concepts that
are typical for law should be grounded in some foundational ontology. Figure 2) sketches
how LRI-Core is a legal specialization of some highly abstract common-sense concepts.
In this section we will explain the perspective from which the common-sense grounding
of LRI-Core is constructed, and present an overview of the main conceptualizations. In
Section 6 we show how LRI-Core is applied to an ontology of (Dutch) criminal law.
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We could not simply start with one of the currently available foundational or “up-
per” ontologies (e.g. Sowa’s [47],or the IEEE-Standard Upper Ontology (SUO) (48]
because their focus is rather on describing the physical and formal-mathematical world:
not the social/communicative world which is more typical for law. These ontologies
are ‘revisionary’ in the sense that they take ontology to represent our modern, scien-
tific and formal insights as a point of departure, which is divergent from the ‘naive’
or ‘folk’ theories that make up common-sense. The upper part of the CYC ' ontology
and DOLCE [49, 50] are claimed to have a common-sense view, but this common-sense
view is rather arbitrarily based upon personal intuition than on empirical evidence. For
the construction of LRI-Core we have been inspired by results from studies in cognitive
science: in particular evolutionary, neural and developmental psychology. Examples of
how empirical evidence may support ‘revisions’ or ‘folk’ conceptualizations, are the fol-
lowing. In LRI-Core we will present in this section, space has two different meanings: 1)
it refers to the size (extension) of physical objects, and 2) it refers to positions in space.
This distinction is reflected by neural activation of different parts of the cortex [51]. On
the other hand, contrary to common-sense wisdom, neurological evidence shows that we
act before we decide to act in many circumstances, cf. [52]. This finding is so contrary to
our common-sense intuitions that it would take a major overhaul of our folk psychology
to make this part of our common-sense. However, common-sense is not an evolutionary
given and fixed collection of conceptualizations: cultural revisions occur. For instance,
although the notion of energy was introduced in physics just over a century ago, over the
years it has become an undeniable part of our common sense conceptualizations. Another
reason for not starting from already available foundational ontologies is that these do not
very well cover the concepts typical for law such as roles, mental objects and processes,
documents, social and communicative actions, etc. Extensions of DOLCE do, as one
can see in the article by Gangemi et al.} in this volume, but DOLCE was not available
yet when we started development of LRI-Core. Moreover, like all other researchers in
this area (and philosophers over the ages), we did not agree with the solutions proposed
by these ontologies. The disagreement is not only due to a lack of grounding in evidence
about common-sense distinctions. We also made a number of design choices which are
different from other foundational ontologies. Some of these are:

We do not make the distinction between ‘perdurant’ and ‘endurant’ entities as in

Sowa’s ontology and in DOLCE. In principle all concepts are endurants, i.e. all

concepts are ‘timeless’; all instances are perdurants (occurrences).

— Mental concepts are not “non-physical” concepts (DOLCE); the mental world is an
analogon of the physical world with an intentional perspective.

— Energy is virtually absent in other ontologies. In LRI-Core it plays an important
role in defining mental and physical processes.

— The notion of role covers in LRI-Core most social concepts, where in other ontolo-

gies role is rather a relationship (Sowa) or

? http://suo.ieee.org, A merged version of these ontologies, called SUMO, is available at
http://ontology.teknowledge.com/

10 www.cyc.com
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The foundational layer of LRI-Core is not meant to be a fully worked out stand-
alone foundational ontology. It contains relatively few concepts: we expect no more
than about three-hundred concepts. Only those concepts that have a legal significance
are fully worked out (the ‘anchors’ in Figure 2). The other concept are intended as a
coherent coverage. LRI-Core is currently still under active development, it is expressed
in OWL-DL, using the OWL-Plugin of Protégé !!. A first version of LRI-Core has
been developed and used to support knowledge acquisition in the e-Court project (see
Section 6). In the next subsection we will present a short overview of LRI-Core.

5.1  Principles and Main Categories of LRI-Core

The top of LRI-Core consists at the moment of five major categories: each referring to a
‘world’. These five are: physical and mental concepts, roles, abstract concepts and terms
for occurrences. Most likely we have to add a sixth category: life (see below). These
categories follow from an assumed evolution of human (and animal) conceptualizations
of reality. Primary conceptualizations are inspired by moving and sensing, i.e. real-life
interactions with the physical world. The complexity of this causal world is reduced when
we take a ‘teleological’ stance with respect to life, in particular on living organisms of
the same species. A teleological or intentional stance implies that the actions of agents
are assumed to be motivated by goals. Teleological reasoning works ‘backward’, i.e.
it allows reasoning from end-states (goals) to current states. This is less complex than
the branching of possible worlds in causal, forward reasoning. Living creatures seek the
maintenance and reproduction of life.

As human beings (and to some extent other higher mammals as well) discovered
their own mental life, i.e. consciousness and self-awareness, the need arose for models
of mental processes and objects. Awareness not only enables us to handle our own
reasoning and emotions, but also to understand those of our fellow creatures in order
to plan social activities and to communicate. Self-awareness enables ‘reification’, the
building of metaphors that makes up abstract conceptualizations. These considerations
convinced us that the mental world can be conceived as an intentional metaphor of the
physical world, i.e. our mental life is made up of objects and processes. The categories
we use to understand our own and other people’s mental events mirror those of the
physical world. The emergence of conscious planning and prediction of behavior has
led to the conceptualization of roles that make up social organization. LRI-Core has
thus been equipped with the following main categories: physical, abstract and mental
concepts, and roles 2. Finally, LRI-Core knows about a fifth category: occurrences.
Strictly speaking, occurrences are not part of an ontology, as we will explain below.
Figure 3 presents the top two layers of the ontology.

Occurrences. An ontology should not be structured according to the way things occur
in physical, mental, or fantasy worlds, but rather to what the things ‘essentially’ are.

11 See http://protege.stanford.edu

12 One may argue that we have omitted another major category: life, or rather agent hood. In-
deed, the distinction between non-living physical objects and living ones (agents) is crucial in
common-sense. We have not (yet) investigated this category.
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Fig. 3. LRI-Core, top two layers

Ontology has a Platonic flavor in the sense that it specifies the ideas with which we
understand a/the world as it passes by. Making sense of the world means that we build
models of current, past, and even to some extent, future situations. The structure of
entities occurring in a world is different from the (abstraction) structure of generic
concepts that make up an ontology. The concepts defined in an ontology enable us to
recognize entities and their relations as they occur in the world. A simple example may
illustrate this distinction. A functional ontology of furniture may distinguish as major
categories objects one can sit on (chairs, banks); objects one can put objects on for
immediate access (tables, desks), and objects for storing objects (cupboards, shelfs). So
far so good, but the furniture in my room does not exhibit this structure at all. The structure
to capture is in the first place a spatial one, i.e. dealing with positions. The distinction
between these two views on furniture is not simply the distinction between instances and
concepts, as one may imagine the generic spatial structure of a typical office versus a
typical living room. Again, these structures, or rather frameworks or models, are different
from those in an ontology of furniture. Note that we have met already another kind of
framework: the epistemological ones, which we wanted to distinguish from ontologies
in Section 4.3. In principle, as argued above, in a clean ontology there is no place for
frameworks or generic models. Both can be part of a knowledge base, but for purposes
of clarity and re-use one would like to keep them apart.

Ontologies define and deliver the building blocks for the construction of interpre-
tations of actual situations and histories: partial models of real or imaginary worlds.
Histories describe the life line of individual entities, and situations are diachronic spatial
structures of objects and processes. The distinction between situation models and the
concepts we use to identify the elements (parts) of situations, is obscured in ontologies
that make a fundamental distinction between occurrents (perdurants) and continuants
(endurants) (e.g. Sowa, DOLCE). Perdurants are entities that have parts that change with
time or place. “For example, the first movement of the (execution of) a symphony is a
temporal part of it.” ([53—p. 20]. Indeed the execution of a symphony has temporal parts,
but the concept of symphony itself has not. One may hold that all entities (instances,
individuals) that exist are perdurants. Even a stone, a typical ‘endurant’ in these ontolo-
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gies is in the execution of its life-line also perduring. Originally part of a rock, a stone
may end up as sand on a beach, gradually spreading its parts spatially. However, when
we take the concept of first-movement-of-a-symphony, or (pars-pro-toto) a symphony,
there is nothing of temporal parts, even if the score represents a temporal sequence. The
notion of symphony, once created, remains an ‘eternal’ concept. It does not differ from
our notions of a process or a physical object. Strictly speaking, all entities in situations
are endurants; all concepts are perdurants.

The distinction between a concept and its occurrence is particularly relevant where
mental concepts (here: entities) get executed. For instance, plans, norms and roles and
their execution (respectively, their observation) may show divergences that can be marked
as ‘bad’ or even illegal. A divergence can only be identified if a mental plan, norm or role
still exists so that it can be compared with actual behavior (or its memory or recording).

The category of occurrences in LRI-Core captures those strictly temporal aspects
related to the execution of scenarios involving objects and processes. This means that
events are occurrences, but processes are not. Where processes contain the explanation of
the changes they cause, events only describe a discrete difference between the situation
before and after the event took place: they describe the input-output of the execution
of a process, and happen ’in’ time. All this does not reduce the need for terms to talk
about occurrences in general. For instance, above we have used terms like situation,
event, history and entity. These terms refer to occurrences in an abstract sense that can
legitimately be part of an ontology that defines concepts. Therefore, LRI has a category
of ‘occurrences’.

The distinction between real occurrences and ontology is reflected in a major distinc-
tion in human memory. Psychological research has identified two types of ‘declarative’
memories. The distinction between semantic memory and episodic memory is well es-
tablished (see e.g. [54]). Semantic memory corresponds with our knowledge about the
world, i.e. ontology; episodic memory contains memories of events (occurrences). Se-
mantic memory emerges in child development earlier than episodic memory: we have
to know before we can understand events and situations.

Physical Entities. The physical world evolves around two main classes: physical objects
and processes. Objects are bits of matter, which in turn is typed by its substance. Objects
have mass, extension, viz. form and aggregation state (limiting form). The existence of
objects expresses the notion that matter (in particular solid matter) is what renders the
physical world relatively stable and observable. Physical situations are usually described
by the arrangement of instances of physical objects.

This intuition does not exist for the second major class that governs the physical
world: process. Processes consume energy to change objects, or parts of objects. Though
energy is a naively problematic concept (See [55]), its use has become widespread to
such an extent, that it has conquered its place in common sense. Particularly the fact that
electricity can be converted in many types of energy has enabled the common accep-
tance of this ‘revisionary’ concept. Processes are described by the changes they bring
about. Change is an inherently temporal concept, belonging to the realm of occurrences.
Through interaction, processes can cause one another, leading to series of events that
only stop at some equilibrium: in general conceived as that there are no interactions at all.
In LRI-Core, processes are typed according to two views: (1) formal change (transfor-
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mation, transduction and transfer) and (2) the kinds of (properties of) objects involved.
(e.g. movements are the change of position of objects; chemical processes change the
substance of objects, etc.). A third property is whether a process produces or consumes
energy; the default is the latter.

The concept of process is often used as synonymous to action and activity. LRI-Core
defines actions as processes that are initiated by an agent acting as actor. Notwithstanding
the intricacies of mental (or agent) causation ([56]), the action itself is strictly physical:
i.e. some muscle movement. The mental perspective implied by agent-causation is that
actions are intended: they are preceded by some kind of intentional decision to act.
Many ontologies use the term process to cover both processes and actions. Business
processes, to give an example, consist of actions. By abstracting out the agents one may
see the work in an organization as anonymous processes, but they do not exhibit the same
causal gluing as in physical processes. For instance, business processes are planned and
controlled, i.e. initiated by (supervising) agents. The analogy for planned activities is
the causal design of a device. Devices funnel causal chains of processes in such a way
that they exhibit intended behavior, expressed as the functions of a device.

Mental Entities. Conceptions of the mental world have a strong analogy to the phys-
ical world. We conceive the mind as consisting of (mental) objects, like concepts and
memories, which are processed by mental processes that transform or transfer these
objects. Memories are retrieved; concepts are formed. Moreover, these mental objects
may be aggregations of more elementary objects. Memories consists of multi-media
representations of situations experienced; thoughts are made of more elementary parts
like concepts.

The contents (substance) of these objects are representations. The conceptual content
of thoughts is intended by propositional attitudes, like belief, desire, norm etc. Mental
objects are processed or stored in containers (such as the mind) which in turn can
have parts, e.g. memories. Mental processes like thinking, memorizing, imaging are
operations on mental objects. The equivalent of physical energy in mental processing is
the concept of emotion: the forces that make us focus our mental energies.

There is however, an important difference between the mental and the physical.
Where physical processes are governed by causation, mental processes are controlled by
intention. If that is the case, we would rather use the term ‘action’ for these processes.
Thinking is thought to be an action, as we assume that we have full control over our
thoughts and can decide about what we are thinking. However, where our mind escapes
our conscious intentions, as e.g. in getting in uncontrollable emotional states, or in
forgetting an appointment, we rather take a physical than an intentional stance. Despite
this subtle difference, we keep the term mental process to cover both, as we want to
reserve the term action for agent-caused processes.

The outcome of a mental process can be the intention to act, for instance according
to a structure of primary actions: a plan. These actions can be aimed at bringing about
both physical and mental changes, e.g. changing the mental state of another agent. Such
intended mentalistic actions are acts of communication (which also need some physical
medium to transfer the intended mental state). Speech act is the most common of these
actions.
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The role of mental conceptualizations is extremely important in understanding and
communicating with other people. Their primary use lies in their role as building stones
of models of the minds of other people: user-models. The intentional stance means that
we attribute intentions and intention directed mental processing and belief to other people
and to some extent animals (or even computers, [57]).

Roles. Roles cover functional views on physical objects (devices), on agent behavior or
on mental processes. In particular, social behavior and social organizations are explained
as (consisting of) roles. Typical mental roles are epistemological ones. For instance con-
clusion, evidence and hypothesis are roles in problem solving processes and can therefore
also be categorized under mental classes [58]. From a role perspective, functions are roles
of physical objects, e.g. we may use objects for non-intended functions.

Roles are entities in the mind, they do not ’really’ exist. Roles are idealizations: we
may not play a role correctly. An important distinction should be made between playing
a role and the role itself: “agents can act, and roles cannot” [59]. Correcting incorrect
role playing does not mean that we change the role: we change our behavior. Like plans
and processes, roles in ontologies are often confounded with their execution, in the same
way as the execution of a symphony may be confounded with the symphony itself. The
original meaning of the term role refers to a role of paper that contained the text of an
actor in a play. Also the role-taker (some agent) and the role are often confounded, which
may become obvious when we identify a role with a person. These kinds of confusions
have made conceptual modelers aware of the tricky issues about roles (see e.g.[60]).

Roles are often viewed as relationships ([47, 60, 61]). Indeed, social roles have mu-
tuality and complementarity. No students without teachers; no parents without children;
no speakers without hearers, etc. In theory of law, a related view exists about the mutu-
ality of legal positions: i.e. rights and duties [22, 11]. For instance, if citizens have the
obligation to vote, the government has the duty to enable this voting. Nevertheless, this
complementarity of roles might not be of enough importance to grant their representa-
tion as relationships in an ontology. The ontology may specify such relationships, but
the primary notion of role is as a concept.

This becomes clear when we look at roles as concepts, i.e. at what roles mean. Roles
are behavioral requirements on role execution and on qualifications of role taking. These
requirements are prescriptions, i.e. they are normative. In modern society many roles
have formal requirements enforced by law. Legislation addresses actors by the roles they
play '3. If actual behavior deviates from the norms attached to these roles we violate the
law. Violations are based upon the distinction between the prescription (role) and role
performance. Therefore, in court, it is the actor of the role who is made responsible: as a
person; not as a role. Even the fictitious concept of legal-person for social organizations
turns into concrete responsibilities of the liable persons who have mis-performed their
roles.

Abstract Entities. As all concepts are abstractions, one may argue that a separate ab-
stract world is difficult to see. However, common sense knows about a (small) number of
proto-mathematical concepts, such as collections, sequences and count-numbers (pos-
itive integers). We know about geometric simplifications such as line, circle, square,

13 An exception to this rule is in criminal law.
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cube, etc. [62] even argue that these common sense notions are the real roots of our
mathematics. Nonetheless, these kind of semi-formal abstractions do not play a very
central role in law, and therefore LRI-Core is thinly populated with abstract classes.

The role of the concepts defined in LRI-Core is illustrated in the next section, where
we present fragments of an ontology of Dutch criminal law, as developed in the e-Court
project.

6 An Ontology of Criminal Law: OCL.NL

The e-COURT project was aimed at the semi-automated information management of
documents produced during a criminal trial: in particular the transcriptions of hearings.
The structure of this type of document is determined by the debate/dialog nature of these
hearings, but also by specific, local court procedures. Besides tagging its structure, it is
also important to identify (annotate) content topics of a document. These vary from case
descriptions (e.g., in oral testifying) to topics from criminal law (e.g., in the indictment).

The case descriptions have a strong common-sense flavor, but the legal professionals
who are the main intended users are primarily interested in the (criminal) legal aspects of
a case. We developed an ontology that covers Dutch criminal law, whose major structure
we will discuss below. As the e-COURT solutions are aimed to work for most European
countries, in principle one has to develop such an ontology for every jurisdiction that
intends to use e-COURT. This Dutch ontology was intended to work as a reference for
the development of similar ontologies of Italian and of Polish criminal law.

We can illustrate the use of ‘anchors’ in the LRI-Core ontology with parts of the
ontology for Dutch criminal law (OCL.NL). In Figure 4 the boldface terms are terms
from LRI-Core. LRI-Core knows about the distinction between a person as a lifetime
identity and roles that a person may perform. Roles are taken by persons who are agents.
Agents are both physical and mental objects: dependent on the context of use the physical
or the mental properties of an agent are selected. This solution is more elegant than
assuming that an agent has a body and a mind. That is the Cartesian solution. The two
views on ‘agent’ correspond better with a more unified view of the identity of an agent
[63,64].

In Figure 5 a selection of typical legal roles in criminal (procedural) law is presented.
In LRI-Core we distinguish between social roles and social functions. Social functions

person
| natural person

| juristic-person

| | company

| | association
| | foundation
collection-of-agents

| group

Fig. 4. Agents in Dutch Criminal Law (OCL.NL) (excerpt)
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role

social-role

legal-role

juridical-role

| judicial-role

| judge

| | judge-presiding

| prosecution-role

| | public-prosecutor
| defense-role

| I defense-counselor
| defendant

| | principal-defendant
|

|

|

|

|
|
|
|
|
|
|
|
| I accessory-defendant
|
|
|
|
|
|
|

| offender
| | convict
witness
clerk-of-court
lawyer
the-Regent
the-State

public-servant

owner-of-goods
owner-of-rights/duties

| creditor

| debtor
social-organization

legal-organization

public

| Ministry-of-Justice

| courts-by-jurisdiction

| | criminal-court

| | administrative-court
|
|
|

courts-by-level
| cantonal-court
| court-of-appeal
| | Supreme-court
social-function
public-social-function
| jurisdiction
| | public-prosecution
| criminal-investigation
| | forensic-investigation

Fig. 5. roles and functions in Dutch Criminal Law (OCL.NL) (excerpt)

are external roles of organizations. Social roles make up the functional internal structure
of an organization. In these figures we cannot show multiple classification, nor other
relations between classes than subsumption. For instance, an organization has social
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mental-object
juridical-mental-object
| legal-norm

| judicial-mental-object

| complaint

| accusation

| judicial-decision

| | verdict

| | | conviction

| | | acquit

| | | final-verdict

| juridical-qualification

| | deontic-qualification
| | deontic-legal-role-attribute

| | | right

| | | duty

| | | authority

| | deontic-modalities-of-norms
| | | permission

| | I obligation

| | | | prohibition
reasoning-role

| evidence

| | testimony

| | | eye-witness-testimony
| | forensic-evidence

| problem-solving-role

| | solution

| | problem

| | problem-solving-method

| argumentation-roles

| | debate-argument-role

| | | accusation-position

| | | defense-position
mental-process/action
internal-mental-processes

| reasoning

| communicative-mental-action

| testifying

| interrogating

| argument

| dialog

| | dialogical argument

| | | dispute

| | | | judicial-dispute

Fig. 6. Mental objects, processes and states in Dutch Criminal Law (OCL.NL) (excerpt)
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functions and ‘has-as-parts’ social roles. This is not the only view on the composition
of an organization. The hierarchy of authority is another one, but this hierarchy maps
onto the roles: authority is a mental entity: to be precise a ‘deontic-legal-role-attribute’
Figure 6 presents some of the major categories of the mental world.

In this representation of the mental world we have skipped some views. Some mental
legal objects, such as ‘accusation’ are in fact (illocutionary) acts. In legal discourse an
accusation is really treated as an object, i.e. it is the (content; sometimes the literal surface
structure) text that is referred to. However, its meaning is indeed the act of accusation, so
it should inherit properties of mental objects and those of (illocutionary) mental actions.
Legal procedures may objectify or ‘reify’ these actions.

Many objects of the mental world are reifications of epistemological roles. Terms like
‘reason’, ‘evidence’,‘explanation’, ‘problem’, ‘dispute’ etc. come from the vocabulary
of reasoning methods and are concerned with assessing the (trust in) the truth of (new)
beliefs. As stated in the Introduction, law is particularly with justifying legal decisions,
so roles in argumentation and reasoning play an important role in legal discourse in
general. Note that these terms are not part of Dutch criminal law, except some global
terms like ‘evidence’ and ‘doubt’. We have added some because they occur frequently
in court discourse.

The hard core of the OCL.NL consists of actions. There are two major types: the
criminal actions themselves (called ‘offenses’). These are of course the actions executed
by the person who is successively acting as suspect, defendant, and eventually convict
(if true and proved. . . ). On the other side, the convict may be at the receiving end of the
‘punishment’ actions, that are declared by the legal system etc. Crime and punishment
are the keys to criminal law that is synonym to penal law.

6.1  Use of Ontologies in Legal Information Retrieval

The ontologies of criminal laws are used in e-COURT to support the information retrieval
of information contained in the hearing session documents. Criminal law is only part of
the discourse in these sessions, but an important part. Another part consists of descriptions
of ‘what has happened’ for which only full blown common sense (CYC) or superficial
but extensive ontologies like Wordnet may play a role in information retrieval. Thus
far we focus on the criminal legal terms, because the primary type of users are legal
professionals.

In e-Court, two user modes of search are used: basic and advanced. The basic search
mode allows meta-data and/or keyword search by specifying values for one or more
meta-data fields and/or keywords. The advanced search mode includes possibilities to
use linguistic weights and quantifiers with the keywords, to select the language of the
query and the searched documents; to choose particular document sections of interest.
In this subsection we describe the specific additional information management functions
that are supported by ontologies.

Annotation and XML Tagging of Legal Documents. In information management the
emphasis has been on archiving and retrieving documents by their formal, syntactic
characteristics. These structures are abstracted in meta-data: RDBM schemas, DTDs
for XML-tags, XML-Schemata, etc. This works fine as long as the structures are rather
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fixed and the occurrence of parts (‘sections’) is easy to identify in an automatic way. The
criminal trial hearing documents in e-COURT are not the typical kind of documents that
are handled by information systems. Hearing documents reflect in the first place oral,
often ‘spontaneous’ dialog from the court room. The role of ontologies in indexing the
e-Court hearing documents is threefold:

— The first role is an indirect one: the ontologies provide the structured vocabulary for
meta-data descriptions and maintain consistent use and semantic distinctions. The
XML-Schemata only provide ‘syntactic’, structural information, but the ontologies
(expressed in OWL/RDEFS) enable semantic coherence and verification.

— The identification of dialog-turns can be (almost) fully automated by the use of
simple voice-recognition devices that have only to distinguish voice characteristics
of the participants in the dialog. However, all other tagging of documents has to be
done by hand by the transcribers of the hearing recordings. An ontology browser
supports this activity.

— The e-COURT system indexes all documents. A number of these indexed terms
correspond with terms of the ontologies. In this way we can link documents auto-
matically with some semantics, i.e. one may gather what the document is about,
which is functionally equivalent to (XML)-tagging the document with these

Query Expansion. The set of keywords used in a query can yield unsatisfactory results
because the actual use of terms in a document may not correspond to what the user has in
mind. This is obvious in the use of synonyms. However, also more abstract terms may be
used to denote a more specific object: e.g. killing (synonym: manslaughter) for murder.
A reference to a murder may be missed because in the document the terms killing and
manslaughter are used. The reverse may also be relevant in information retrieval. The
user may search for the weapon that is used in a particular criminal case, but may not
know what kind of weapon exactly was used. By browsing a taxonomy of weapons (e.g.
as part of an ontology of terms in criminal law) she may specify the query further. We
have observed that users of legal information retrieval systems have a tendency to under-
specify the cases they present. They do not provide all potentially relevant facts, and they
use terms that are too general. Therefore the system may miss potential exceptions in
the set of norms, and the user may deduce a wrong normative assessment of her case.
Having a user interface that explicitly allows for specification of used terms may help.
Another solution is to have the system return potential exceptions as well as norms that
exactly match the case at hand ([34]). In both search modes (basic and advanced) the
ontology repository is consulted for subsumed or subsuming terms with respect to the
keywords given.

Expansion by Subsuming Classes By adding terms for searching that are superclasses
of the already specified terms, the search is directed also to the more general, abstract
terms. In searching documents that contain regulations (laws, statutes, contracts) where
applicable provisions are often formulated in generalized and abstract terms, this IR
strategy is in fact the only one to avoid false negatives (i.e. missed applicable provisions).
In the CLIME project this strategy has been implemented [36].

Expansion by Subsumed Classes The example of the search for a weapon above shows
the problem when the user is searching for a subclass of a term she may well know. There
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are two possibilities. The user may allow all subsumed terms to participate as keywords in
the search (which may lead to an explosive return of candidates) or she may have already
restricted the set of possible documents and have a look at those weapons that occur as
indices of these documents. In fact, the example is typical for the kind of searches where
one is looking for additional, very specific information that should answer a question.

Disambiguation of a keyword term is another role of ontologies in information re-
trieval. Classical ambiguity consists of terms that have different meanings but the same
‘orthography’. Except for orthographic coincidences, most ambiguous terms in fact share
meaning, besides their differences. Disambiguation occurs in the context of use and is a
matter of ‘degree’. There may be little ambiguity in the term car as an isolated term, but
there is little overlap in what it implies between the mechanic’s and the salesman’s view
of cars, even if they work for the same company. In ontologies persistent, but context
(role) dependent ambiguity is represented as multiple classification.

Except for disambiguation and selective use of terms of subsumed classes, the ad-
ditional terms are added as disjunctive keywords to the query set, which means that the
set of documents that is returned — the ‘result set’— may have increased exponentially.
One may find more correct returns, but one must be prepared for a large amount of false
positives: the classical problem of information overload we try to avoid and for which
the major web stakeholders (at least the W3C) see the solution in the semantic web
technology. It appears there is not a free lunch at the web, nor at e-COURT that seeks
the same solutions. There are two methods to cope with this problem. The first one is to
have the user refine his query. However, this is often a problem because the user may
not have enough information to do this.

A second solution consists of (re)organizing the result set. The typical problem in
(WWW) information search is that the number of returned documents may be unman-
ageably large and heterogeneous. The cause of much heterogeneity is the fact that a
term may have multiple senses/views. In particular, the legal (criminal) domain is full
of multiple views as we explained in Section 6, so we expect that disambiguation may
occur by not only matching the indices of the returned documents with the keywords,
but also have a second filtering/clustering where we also match indices with associated
terms in the ontologies, i.e. the value(-class) and other related terms in the ontologies.

7  Discussion and Conclusions

The research reported here covers a long period — about fifteen years — of a number of
mid-size (European) projects. In this article we have only pursued and discussed the
views and results related to the development of a core ontology that identifies the main
concepts that are typical for law. This guided tour has revealed that in fact the law has
only a few of those concepts. Legal theory, but also work in Al & Law indicate that the
most typical ones are concerned with normative knowledge (deontic terms) and with
notions about legal responsibility [3]. Already at the start of our investigations in the
TRACS project that was about traffic regulations we found that by far the majority of
terms referred to the common-sense world of traffic; the only exception were the already
mentioned deontic terms. Does this mean that law is a typical common-sense domain?
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The answer is ‘yes’ and ‘no’. The ‘no’ is explained by the fact that the legal world
knowledge (LAM, in terms of Valente’s FOLaw [1]) is a filtered and adapted version of
what may have started as a common-sense. It should be noted that we have not divided
up law in the way it is universally conceived and taught at law school, where the first
distinction is between private and public law, and public law covers such legal domains
as administrative law and criminal law. In each of these domains of law one will find
concepts that may have evolved from common-sense, but which have received a typical
and exclusive meaning in law. Moreover, as in all domains of professional practice, new
concepts may have been developed. The understanding and use of the current state of
these legal-domain specific concepts is for instance what legal education is about. A
major reason for the evolution of legal terms in specific domains of law is in the first
place due to the fact that the power of law is limited: it cannot command the physical
world (so what is desirable in law is always a subset of what is possible). Therefore, only
those concepts and relations are object of law that can be affected by human conscious
(and individual) intervention. A second reason is that common sense terms may get
refined and redefined in such a way that they correspond better with principles of law. A
third reason is that law transpires the views and goals of the recent and current politics.

Therefore it appears that within legal domains much common-sense is filtered,
‘cleaned’ and transformed into a layer only understandable and usable for legal pro-
fessionals. However, this is only part of the story. The legal system needs a close cor-
respondence between the common sense view of the world and its terminology. This is
not only required for drafting legislation, but particularly for citizens to understand the
law and for interpreting cases. Cases are accounts of what has happened and they are
cast in narrative discourse: events that are connected by causes and intentions (reasons).
Therefore, a mapping between legal and common-sense concepts has to be maintained.
All this is to say that a core ontology for law in general has problems in covering this
large area of world knowledge and has to resort in a first approach to common-sense
foundational ontologies. We have also identified terms which are not exclusive, but still
very typical and well elaborated for law: document, document-structure, role, etc. are
central terms in law and may be grounded in a core ontology that imports these notions
from a still high level and simple foundational (common-sense) ontology.
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Abstract. In this paper, we propose a number of basic types and roles of on-
tologies, and use them as a basis to analyze several legal ontologies in the Al
and Law literature. We discuss some dimensions in which to distinguish types
of ontologies, for example considering their level of structure. We propose five
main roles of ontologies in general: (a) organize and structure information; (b)
reasoning and problem solving; (c) se-mantic indexing and search; (d) seman-
tics integration and interoperation; and (e) understanding the domain. We then
discuss example of works that have exploited each of these roles in the Al and
Law literature. Further, we discuss some of the consequences of using ontolo-
gies to play each of these roles in terms of the level of structure of the knowl-
edge represented in the ontologies, the kinds of knowledge representation for-
malisms they use, and the reasoning methods they employ.

1 Introduction

There is a growing body of research and practice in constructing legal ontologies and
applying them to the law domain, as evidenced for instance by recent workshops on
Legal Ontologies [1,2]. The research area has been growing in importance in the last
few years, fueled by the rise of the Semantic Web as a source of legitimacy and as a
focus of applications. The Semantic Web can be seen as a challenging application of
existing techniques from Knowledge Representation and Reasoning, Knowledge
Engineering, etc..

Looking at that body of work, however, one would be forgiven for struggling to
understand how these works are connected. There are two main problems. First,
different authors mean different things by the term “ontology”. As a consequence, the
ontologies proposed vary significantly in the way they are represented. These differ-
ences are significant in that they make it hard to compare different ontologies if they
have different types — like the proverbial comparison of apples and pears. A second
problem is that ontologies are used in very different ways. This makes their applica-
tion also hard to compare or contrast.

In this paper, we will attempt to look at the practice of Al and Law and understand
what kinds of ontologies are built, how they are used, and how these uses determine
in part the type of ontology — which KR formalisms are used, how expressive or
structured the ontologies are, and what finds of reasoning are used. We will not try to
judge the value of the different choices, but instead focus on understanding the conse-

V.R. Benjamins et al. (Eds.): Law and the Semantic Web, LNAI 3369, pp. 65-76, 2005.
© Springer-Verlag Berlin Heidelberg 2005
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quences of these choices. In particular, we will try to show how certain choices in use
or structure are connected to other choices in how the ontology is represented.

This paper is organized as follows. In Section 2, we discuss different meanings of
the term ontology and focus on defining types of ontologies based on the way they are
represented or structured. In Section 3, we outline a number of basic roles or uses of
ontologies and discuss examples in the Al and Law literature of works that have ex-
ploited these roles. In Section 4, we discuss some of the consequences of using on-
tologies to play each of these roles in terms of the level of structure of the knowledge
represented in the ontologies, the kinds of knowledge representation formalisms they
use, and the reasoning methods they employ. In Section 5, we discuss related work,
and in Section 6, we present our conclusions.

2 Ontologies and Types of Ontologies

The term ontology was borrowed from Philosophy, where it meant a description of
the nature of being (a “theory of existence”). The meaning of the term in Al is not
quite the same (and is closer in many ways to an epistemology). The most frequently
quoted definition is “a specification of a conceptualization” [3], which is rather vague.
Al practitioners in general (and Al & Law practitioners in particular) have a rather
malleable view of what constitutes an ontology.

We have discussed in earlier works what we believe are the minimum requirements
for something to be named and ontology [4,5]. However, the goal here is not to im-
pose or defend any one such interpretation. Instead, our aim is to examine the practice
of developing and using ontologies in Al and Law research to understand what types
of ontologies are created, and how they are used.

To do so, we will introduce in this section some basic dimensions through which
we can interpret and explain the different types of ontologies and their uses. Notice
that while in this article we will apply these concepts to legal applications, the con-
cepts apply to all work with ontologies in Al in general.

2.1 Ontologies, Knowledge Representations and Knowledge Bases

A key source of confusion in ontology discussions is the (lack of) distinction between
ontologies, knowledge representations and knowledge bases. A knowledge base is
some representation of terms (concepts, relations, etc.) in some formal language,
usually logic. A knowledge representation is a one such formal language. The term
ontology is normally not used for domain-independent knowledge representations
(e.g., first-order logic), but instead for specialized, domain-dependent formal
languages.

In practice, we have found that some researchers develop ontologies that are
knowledge bases, while others use them as a knowledge representation or as a foun-
dation for one. It can be argued that both are interchangeable, that is, given an ontol-
ogy in knowledge base form (e.g., in Ontolingua [3] or KIF [6]) one could create a
corresponding knowledge representation by creating commands to define each of the
classes of things defined in that ontology. However, one key distinction is that an
ontology as knowledge representation formalism implies the existence of some sort of
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specialized inference mechanism or calculus, which is not necessarily the case with
knowledge bases (although these assume some generic reasoning mechanism e.g. first
order logical reasoning).

Another related issue is that some claim that not all knowledge bases are ontolo-
gies, that ontologies are somehow special kinds of knowledge bases (or representa-
tions). That is certainly in the philosophical origin of the term —ontology meaning a
theory of being or at least some specification of what can be found in a domain). This
implicit characteristic is also found in the origins of ontologies in Al as mechanisms
for knowledge sharing and reuse [3]. In these first papers, ontologies were assumed
to be reusable and thus should be free of application-specific or reasoning-specific
commitments. Unfortunately, as argued by Valente et. al. in [7] this is never the case.
All ontologies are built with some application in mind, and their very usability de-
pends on commitments that are biased towards the types of reasoning the ontology is
supposed to support.

2.2 Knowledge Structure

Another important distinction to make about ontologies how much structure they
contain. The term structure here means how many types of (formal) relations that are
defined between terms, which is a measure of how many fundamental distinctions can
be made. Ultimately, structure means complexity, both in the sense of computational
or inferential complexity (more structured languages are harder to compute) and in
the sense that the ontologies are richer entities.

Unstructured Knowledge

!nowleage in people S Heaas ilmpllclt !nowleage;
tualo an! UI!EO

“Rawtext document
HTHL text document
“Structured information in databaseshuplesetc
“Categorized informaton (e.g.taxonomies)

Structured Knowledge

Fig. 1. The Knowledge Structure dimension

Valente and Housel [8] proposed a framework called KSS (Knowledge Structure
and Services) as a way to analyze, compare, and select Knowledge Management
tools. Part of the framework defines a knowledge structure dimension that shows the
levels of formalization or structure in the ways knowledge is represented (Figure 1).
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From top to bottom, we increase the formalization and precision of knowledge, while
from bottom to top, we accommodate more informality and ambiguity. Knowledge
forms towards the top end are relatively easy for people to create and update, while
knowledge forms towards the bottom end demand more knowledge engineering and
incremental analysis.'

The specific levels of knowledge structure shown in Figure 1 are relevant exam-
ples, rather than fixed layers — for instance, there are many levels of structure within
the “formal knowledge” level. The reader should feel free to map/add other types of
documents, knowledge bases, etc. to the list. The levels shown in the picture are,
from the least structured to the most structured:

e Knowledge in people’s heads is intrinsically non-formalizable — yet, many organi-
zations rely on this kind of knowledge and the support of tools to find out who
knows what where inside an organization.

e Audio and video contain multiple “streams” of knowledge such as music voices,
faces and objects. Humans have a much easier time than machine in interpreting
and indexing this kind of knowledge, but recent advances have been made to im-
prove automated management of this type of knowledge.

e A raw text document is the formal equivalent of an audio track. Its complexity is
comparable natural language, and it is hard for machines to process.

e In contrast, an HTML document with markup tags can display the texts’ structure.
Patterns and regularities in the document structure can aid in interpreting the con-
tent. For example, there are now tools that “wrap” structural patterns in HTML
text into semantic descriptions. This can allow, for example, to discover based on
placement inside a document that a certain HTML markup contains the name of a
country, or the arrival time of a flight.

o Structured documents using formats like XML (or its ancestor, SGML) explicate
the semantics implicit in HTML markups. For example, an XML document may
contain a tag such as <country name> USA </country name> that indi-
cates that “USA” should be understood as the name of country.

e The next kind of knowledge structure is “tuples” of data, the essence of informa-
tion stored in databases. For example, databases may contain lists of relationships
between countries and their populations. Most databases are made for efficient
storage and retrieval of this kind of information, but as a result, they are usually
unreadable by human eyes. Recently, there has been a trend to use XML docu-
ments as a readable form of databases. For example, a sequence of tags can con-
tain a <population> tag inside a <country> tag to indicate a relationship be-
tween the country and its population.

! An interesting consequence of this trade-off is that we frequently encounter systems that index
highly unstructured knowledge by building more structured descriptions of the content as
“proxies” for the original content. For example, because it is very hard to recognize faces or
voices directly, many tools that manage audio and video knowledge employ simpler forms of
knowledge to index the content, such as keywords, categories or close-captioned text.
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e Categorized information has roughly the same level as structured information in
databases. Taxonomies such as the ones we use in biology are examples of catego-
rized information. This kind of knowledge is used extensively by directory sites
such as Yahoo to provide taxonomies of concepts, ideas or subjects.

e Formal knowledge is used here in the mathematical sense, meaning logical state-
ments such as theorems and equations. This kind of knowledge can be used in a
very rigorous way to make sure all semantics are explicit and rules are followed.

The way this dimension is useful to analyze ontologies is to recognize that differ-
ent ontologies are more structured than others. Indeed, one can think of different
expressions of the same ontology (or at least the same underlying conceptualization)
in different levels of structure. For example, an ontology they can be expressed with
progressively more structure in English, in an XML file, in a database schema (or
even just a database), and finally to expressions in formal logic. This is important
because there is a correlation between the use of the ontology and the level of struc-
ture used to express it, as well as between the level of structure and the formalism
used to express the ontology.

3 Roles and Uses of Ontologies in AI and Law

We propose that five main uses or roles for ontologies can be identified: (a) organize
and structure information; (b) reasoning and problem solving; (c) semantic indexing
and search; (d) semantics integration and interoperation; and (e) understanding the
domain. Below we briefly present each of these roles in general and discuss examples
of legal ontologies that exercise that role.

3.1 Organize and Structure Information

The basic role of ontologies in this case is to organize and structure information in the
domain. Ontologies here are tools to describe things or phenomena in the domain of
interest. The ontology thus plays the role of vocabulary, answering two main ques-
tions: (a) which terms can be used? (i.e., ontology as a lexicon); and (b) which (valid)
sentences can be expressed (i.e. ontology as a grammar) say?

In AI & Law, this role is shown in the use of ontologies to define legal vocabular-
ies. These are typically used to define the terms used in regulations. In this way, the
ontologies are not so much legal ontologies but representations of the world or do-
main the law is working on, e.g. taxes, crime, traffic, immigration, etc.

Two examples of this use are Gangemi, Sagre and Tiscornia’s Jur-Wordnet ontol-
ogy [9], an extension to the legal domain of the quasi-standard top ontology Wordnet
[10], and Asaro et. al.’s Italian Crime Ontology [11], a schema for representing the
vocabulary used in Italian criminal law.

3.2 Reasoning and Problem Solving

The basic role of ontologies in this case is to represent the knowledge of the domain
so that an automated reasoner can represent problems and generate solutions for these
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problems. The ontology here works as the structure of the knowledge base. This use
is found in the many expert systems (problem solvers) and decision making systems
developed in Al & Law. Examples are Boer, Hoekstra and Winkels’ CLIME Ontol-
ogy [12], that is the basis for a legal advice system for maritime law, and Zeleznikow
and Stranieri’s ArgumentDeveloper [13], which was used (post-facto) in connection
with several legal knowledge-based systems.

In using ontologies for this role, secondary goals are to create knowledge bases
that are reusable, efficient, explainable, modular, etc. Indeed, one can argue that the
use of ontologies in Al comes from research in the late eighties and nineties that
aimed at improving knowledge engineering by attacking these roles by creating “well-
structured” knowledge bases that would not only solve the problem at hand but be
more maintainable, easier to extend, etc. In this sense, ontologies in this use are very
much an engineering tool.

This role of ontologies implies the use of an inference engine that is used to con-
clude specific goals. An interesting problem that arises is the introduction of an infer-
ence bias. Valente et. al. [7] argue that ontological choices are strongly influenced by
the purpose of the ontology. That is, the same knowledge will be structured or for-
malized differently depending of how it will be used by the reasoner in reaching the
desired conclusions in a specific context. This indicates that reusability is a good
idea, but it can never be accomplished completely. Indeed, we believe the inference
bias is both inevitable and positive. It is positive because tailoring the ontology to its
use privileges use before reuse. It is inevitable be cause no formulation will be com-
pletely neutral. Indeed, an example presented in [7] showed that correct logical defi-
nitions may not be computationally useful depending on the inference engine. There-
fore, we are better off embracing rather than avoiding the inference bias, making it
explicit as a design criterion in formulating ontologies.

3.3 Semantic Indexing and Search

The basic role of ontologies in this case is to represent the contents of documents or
other “soft” knowledge sources (picture, movies, etc.). The ontology here works as a
semantic index of information, that enables semantic search for content.

Law and legal practice produce vast amounts of knowledge in the forms of docu-
ments, charts, schemas, etc. There is a key need to organize and be able to find these
documents. Ontologies can be used to represent and search semantically the content
of documents — to go beyond word or keywords.

The traditional example that shows the need for this use of ontologies is the exis-
tence of multiple meaning of words — e.g., “sun” as the computer company or the star.
Ontologies can be used to disambiguate these natural language meanings. Ontologies
can also be used in a more intentional way, as a mechanism for creating annotations —
i.e., allowing a person to semantically mark content so it can be found later.

An example of this use is the work of Benjamins et. al. [14], who created an appli-
cation to retrieve FAQ questions about legal procedures that included an ontology-
based interface for query and retrieval. Other examples include the work by Sais and
Quaresma on using ontologies to query legal texts [15], and the work by Leary,
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Vandenberghe and Zeleznikow [16] on an ontology for financial fraud that is used for
representing financial fraud cases primarily for retrieval purposes.

3.4 Semantic Integration/ Interoperation

The basic role of ontologies in this case is to support applications to exchange infor-
mation electronically. The ontology here works as an interlingua that defines a (nar-
row) vocabulary to be used to interchange information.

This use is less common in the legal domain, and unfortunately we have not found
any articles relating this kind of work. We believe there is potential for this type of
use in law enforcement, e.g., organizations exchanging information about criminals.
There is also a lot of use in quasi-legal situations such as in complex systems in large
bureaucracies that need to interoperate (e.g., the European Union). Since they can be
seen as a semantic information schema, these ontologies may reuse parts of ontologies
created for other uses.

3.5 Understand a Domain

The basic role of ontologies in this case is to provide a view of what a domain is
about — to try to make sense of the variety of knowledge in that domain. The ontol-
ogy here works as a map that specifies what kinds of knowledge can be identified in
the domain.

This type of ontology can be used as a basis for designing specialized representa-
tions. Because it tries to get close to the nature of the domain, it frequently connects
and draws from theories of that domain (e.g., theories of law). These types of ontolo-
gies have been called core ontologies [17].

An example of this type of ontology is the Functional Ontology of Law created by
Valente and Breuker [4,5,18]. It defines a number of functional roles legal knowl-
edge may play, namely (a) world knowledge, (b) normative knowledge, (c) responsi-
bility knowledge, (d) reactive knowledge, (e) creative knowledge and (f) meta-legal
knowledge.

Other notable examples of core ontologies of law are Mommers’ knowledge-based
model of law [19], McCarty’s Language of Legal Discourse [20] and van Kralingen
and Visser’s Frame Ontology [21,22]. Core ontologies may also focus on a subset of
law, for example Lehman’s ontology of legal causality [23].

Some of these core ontologies are also used or at least designed for supporting rea-
soning and problem solving. For example, Valente’s Functional Ontology of Law
was used as a basis for a legal problem solving in the ON-LINE architecture [18].
Also, Viser’s ontology was used in part for constructing the legal KBS FRAMER,
that performs assessment tasks on the Dutch Unemployment Benefits Act [24].

3.6 Summary of Examples

Table 1 presents a summary of the examples of legal ontologies we used in this
section.
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Table 1. Summary of legal ontologies in the literature, their types and roles

Ontology or Project | Application Type Role

Valente and Breuker’s | General architecture | Knowledge base in | Understand a

Functional Ontology of | for legal problem | Ontolingua, highly | domain,

Law [4,5,18] solving structured reasoning and
problem
solving

Mommer’s Knowledge- | General language | Knowledge base in | Understand a

based Model of Law | for expressing legal | English, very lightly | domain

[19] knowledge structured

Van Kralingen and | General language | Knowledge representa- | Understand a

Visser’s Frame Ontol- | for expressing legal | tion, moderately struc- | domain

ogy [21,22] knowledge, legal | tured (also as a knowl-

KBSs edge base in Ontolin-
gua)

McCarty’s Language of | General language | Knowledge representa- | Understand a

Legal Discourse [20] for expressing legal | tion, highly structured domain

knowledge

Lehman, Breuker and | Generally express- | Knowledge base in | Understand a

Brower’s Legal Causa- | ing causal legal | English, very lightly | domain

tion Ontology [23] knowledge structured.

Benjamin et.  al.’s | Intelligent FAQ | Knowledge base in | Semantic

ontologies of profes- | system (information | Protégé, moderately | indexing and

sional legal knowledge | retrieval) for judges | structured Search

[14]

Lame’s ontologies of | Legal information | NLP-oriented (lexical) | Semantic

French Codes [25] retrieval knowledge base, lexical, | indexing and

lightly structured Search

Leary, Vandenberghe | Ontology for repre- | Knowledge base | Semantic

and Zeleznikow’s | senting financial | (schema) in UML, | indexing and

Financial Fraud Ontol- | fraud cases. lightly structured search

ogy [16]

Saias and Quaresma’s | Semi-automatic Lexical knowledge base | Semantic

ontologies of legal texts | creation of ontolo- | in OWL, moderately | indexing and

[15] gies from text structured. search

Gangemi, Sagre and | Extension to the | Lexical knowledge base | Organize and

Tiscornia’s legal domain of | in DOLCE (DAML), | structure

Jur-Wordnet [9] Wordnet lightly structured information

Asaro et. al.’s Italian | Schema for repre- | Knowledge base | Organize and

Crime Ontology [11] senting crimes in | (schema) in  UML, | structure

Italian law lightly structured information

Boer, Hoekstra and | Legal advice system | 