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Abstract
Legal ontologies are useful in the design of knowledge systems because they are reusable. A library of such
ontologies could grealy enhance the development of legal knowledge systems. In this article we aldressthe
creation of such alibrary. In particular, we discussfour legal ontologies and investigate how the ontologies
can beindexed and represented in alibrary.

1. Introduction

What are the building blocks of legal knowledge? Legal philosophers have pondered over this
question for a long time. Research in Artificial Intelligence and Law has also run up against this
question, abeit from a different angle. Arguably, the aeaion d a legal knowledge representation
requires a onceptualisation o the building blocks of legal knowledge. Eventually, these buil ding
blocks will form the basis for operational legal knowledge systems.

Animportant resson for producing ontologies is that they form reusabl e buil ding blocks for the design
of (legal) knowledge systems. Many development methoddogies for knowledge systems, such as
CommonKADS (Breuker and Van de Velde, 19949, remgnise the role of ontologies. Although
literature is showing efforts to creae ontology libraries (Farquher et al., 1997 there ae no such
efforts in the legal domain. In this article we aldress the aedion o libraries of legal (domain)
ontologies. Crucial to the success of such a library is that its users are avare of what the library
contains. This is less trivial than it seans. For bodks there ae well established methods of
clasdficaion, typicdly based onsubjed, and the physicd organisation d the library uses this. Since
the title, author and subjea of a bodk provides a reasonably good idea of the @ntents, users can
browse the library on these items. The problems with an legal ontology library are different: while
there will be far fewer itemsin the library, there ae nowell understood principles of organisation. In
this article we suggest some feaures of, and relations between, ortologies, which could serve & the
basis for structuring the mntents of alibrary of legal ontologies.



Thisarticleis dructured as follows. In sedion 2we briefly discussfour legal ontologies which can ke
used in the method. In sedion 3we aldressthe development of alibrary of legal ontologies and in
particular we discussthe indexing medchanisms of the library. In sedion 4we draw conclusions.

2. Four Legal Ontologies

Ontologies are reusable building blocks for knowledge system design (Vissr et al., 1997. However,
Al and Law reseach so far has nat produced very many legal ontologies for this purpose. Only a
small number of explicit conceptuali sations of the legal domain is avail able (for an overview onlega
ontologies for system design, see Viser and Winkels, 1997. Below, we discuss four well known
legal ontologies that could be used in the design of a LKS: (a) McCarty’s LLD, (b) Stamper's
NORMA, (c) Valente's Functional Ontology of Law and (d) the Frame-based Ontology of Van
Kralingen and Vissr.

(@ LLD

McCarty (1989 has propcsed alanguage for legal discourse (LLD). He considered the language to be
a first step towards a general appli cable representation language for legal knowledge. Although LLD
itself is arepresentational language and nd an ortology it clealy reveds a generic conceptuali sation
of the legal domain. The basic componrents of LLD are aomic formulae and rules. Atomic formulae are
merely predicate relations used to expressfadual assertions. A distinction is made between court
terms (to expresstangible objeds, such as houses, and persons) and massterms (to expressintangible
objeds, such as cash, and stock). Rules are formed by conreding atomic formulae with logicd
conredives. They have aleft-hand side which is an atomic formula, and a right-hand side which isa
compoundexpresson. The mmpoundexpresson determines the type of rule involved. There ae five
types of rules: (1) horn clauses, (2) 'horn clauses with embedded implications, (3) 'horn clauses' with
embedded negations, (4) default rules, and (5) prototype-and-deformations. Together atomic formulae
andrules allow the aeaion first-order expressons. Modaliti es are stated as nd-order expressons.
The foll owing modaliti es are suppated: time, events and adions, and deontic expressons (McCarty,
1989. To expresstempora statements LLD recognises dates. A state esentialy is the (temporal)
reificaion of a predicate relation. Predicate relations can be reified bah with pdnts of time, as well
as with intervals (two pdnts of time). Changes in states are redised by events. Events are ather
elementary (viz. a state-change) or complex (viz. elementary events conneded by the operations of
disiunction, sequential and parallel composition, and uriversal and existential quantification applied
to the elementary events). An adion is the relation between an ador and an event. With regards to
deontic statements, LLD suppats four modal operators. permitted (P), forbidden (F), odigatory (O),
and enabled (E). Modaliti es, such astime and permisdons, are stated as oond-order expressons. For
more detailson LLD we refer to McCarty (1989 1993.

(b) NORMA

Stamper has criti cised the use of traditional | ogics for the representation o (Iegal) knowledge becaise
they suffer from some important semantic problems (Stamper, 199)). Briefly stated, traditional logics
rely on symbalic representations that have only a very weg conredion to the red-world concepts



they intend to denate. In particular, symbadlic representations rely (according to Stamper - invalid) on
nations such as truth, individuality, and identity. Accordingly, expressng legal knowledgein the form
of rules is an over simplificaion d what legal knowledge is abou. To overcome these problems
Stamper argues that there is neal to escgpe from the frame of reference of classcd logic (Stamper,
1991,p.229. Building on his LEGOL work (see Stamper, 1980, he proposed the NORMA formalism
(Stamper, 1991). NORMA, which means ‘logic of norms and affordances’, is based on two main
philosophicd assumptions: (1) there is no knowledge withou a knower, and (2) the knowledge of a
knower depends on his behaviour (Stamper, 1999. Using NORMA (henceforth: NOR) the entitiesin the
world are described by their behaviour rather than by assgning them an individuality and truth values.
The main ortologicd concepts are (a) agents, (b) behavioural invariants, and (c) realisations. An
agent is an organism standing at the centre of redity. It gains knowledge, regulates, and modifies the
world by means of adions. For its adions the agent takes resporsibility. The ancept of an agent (a)
can be extended to include groups, teans, companies, social agents or even nation states. A
behavioural invariant (b) is a description (e.g., using verbs, nours, or adjedives) of a ‘situation
whose feaures remain invariant. Here, a situation loasely denotes ©me knowledge of the world, such
as an ojjed (e.g., a awp, a piano) or a state of affairs (e.g., walking, paying). The redisation d a
situation - a realisation (c)- is pedfied as the combination d (1) an agent and (2) a behavioural
invariant, shortly written as Ax (the situation, denoted by behavioural invariant x, that is redised by
agent A). An example of aredisation Ax is Johnwalks. Different kinds of redi sations are recognised,
for instance, Ax* (dencting the aility of A to redise x), AX@ (dencting the authority of A to redise
X), Ax+ (denoting A starts to redise x), Ax- (denating A finishes the redisation d x), and Ax#
(denotes that x can be divided into individuals, cf. clases and oljeds). By combining behavioural
invariants composite redisations can be made. We here mention the most important composite
redisations: Axy (denating that A cannd redisey withou first redising x), A.x.y (denating that x is a
part of A andy isapart of x), A(x while y), A(x orwhile y), A(x whilenat y), A(x wheneve y) (denotes
that x is redised whenever y isredised); A(x theny) (denotesthat if xisredised theny is beredised),
A "Bx" (denating that an agent A can tell another agent B to lring abou X, for instance by
commanding or suggesting), and A(a:b:c) - d) (dencating that a, b, and ¢ are instances of d). For a
more extensive discussonwe refer to Stamper (1991, 1996°.

(c) The Functiond Ontology of Law

Valente's ortology of law (1995 - LFU - is based onafunctiona perspedive of the legal system. The
legal system is considered an instrument to change or influence society in spedfic diredions,
determined by social goals. Its main function is reading to socia behaviour. This main function cen
be decomposed into six primitive functions, ead correspondng with a caegory of primitive legd
knowledge in LFu. Accordingly, LFU distinguishes $x categories of legal knowledge: (a) normative

A full appredation d Stamper’s theory requires a more extensive discusgon than the - necessrily very brief -
description presented in this article. We have d@tempted to compil e Stamper’s 1991and his 1996article dthough
there are some notable differences between bah articles. When confusion could arise, we have used his 19%
article.



knowledge, (b) world knowledge, (c) resporsibility knowledge, (d) readive knowledge, (€) meta-legal
knowledge, and (f) creaive knowledge.

Normative knowedge (@) is charaderised as knowledge that defines a standard of social behaviour. It
thereby prescribes behaviour of the people in society. The standard is defined by issuing individud
norms, expresing what ought to be the cae. In LFu world knowledge is legal knowledge that
describes the world that is being regulated. It delineaes the possble behaviour of (people, and
institutions) in society, and thereby it provides a framework to define what behaviour ought (and
ought not) to be performed. It can be mnsidered to be a interface between the cmmonsense
knowledge of people in society and the normative knowledge. Within the world knowledge Vaente
distinguishes (b.1) definitional knowledge, and (b.2) causal knowledge. The definitional knowledge is
the static part, it consists of definitions of (b.1.1) legal concepts (e.g., agents, oljeds), (b.1.2 legal
relations (e.g., legal qudlificaions of adions), (b.1.3 a cae (viz the problem case under
investigation), (b.1.4 circumstances (viz. the grouncded fads, or, bulding blocks of a cae), (b.1.5
generic cases (viz. typicd generic legal cases), and (b.1.6 condtions (viz. the building blocks of the
generic legal cases). Together these mnstructs provide avocabulary which can be used to describe the
relevant aspeds of the world under a spedfic perspedive taken by the legidator. The causd
knowledge (b.2) is the dynamic part, describing the behaviour of people in society in terms of the
definitional knowledge. Resporsibility knowledge (c) islegal knowledge that either extends (assgns),
or restricts the resporsihility of an agent for its behaviour. Its functionisto providethe legal meansto
rejed the common ideathat someoneis only resporsible for what one caises. Reactive knowledge (d)
is legal knowledge that spedfies which readion shodd be taken (and how) if an agent violates a
primary nam. Meta-legal knowledge (e) is legal knowledge aou legal knowledge, or, lega
knowledge that refers to ather lega knowledge. There ae four sub caegories of meta-legd
knowledge: (el) norm data, (e2) ordering norms, (e3) normative default, and (e4) validity knowledge
Norm data (el) includes information about norms, such as their scope of application, their type, their
placein the norm hierarchy, their power origin, their promulgation, and the norm goal. Orderirg
norms (€2) are norms that determine how to solve criflicts. Creative knowledge is legal knowledge
that all ows the aedion d previously nonexistent legal entities. For more detail s on this ontology we
refer to Vaente (1995.

(d) FBO: VanKralingen andVisser’'s Frame-based Ontology

Van Kralingen (1995 and Vissr (1995 argue that robust (conceptual and formal) ontologies of the
legal domain are necessties for reducing the task-dependency of legal knowledge spedficaions.
Although there ae some minor differences between the (conceptual) ontology as defined by Van
Kralingen, and the (formal) ontology as defined by Visser, their similarities allow us to tred them as
one ontology. The main ortologicd distinction in FBO concerns the generic legal ontology and the



statute-spedfic ontology. The distinction is based onthe observation that some parts of an ortology
are reusable acossdifferent legal subdamains.

The generic legal ontology (GLO), in contrast to the statute-spedfic ontology, is the generic and
reusable part of the ontology. It divides legal knowledge over threedistinct entities: norms, ads and
concept descriptions. For ead of these antities the ontology defines a template (also referred to as
frame structure) that lists all attributes relevant for the entity. Norms are the general rules, standards
and principles of behaviour that subjeds of law are enjoined to comply with. In the ontology a norm
comprises the following eight elements. (1) a norm identifier (used as a point of reference for the
norm), (2) a norm type (either norm of condwt or norm of competence), (3) a promulgation (the
source of the norm), (4) the scope (the range of applicaion d the norm), (5) the condtions of
application (the drcumstances under which the norm is applicable), (6) the norm subjed (the person
or persons to whom the norm is addressed), (7) the legal modality (either ought, ought not, may or
can), and (8) the ac identifier (used as a reference to a separate ad description). Acts represent the
dynamic aspects which effed changes in the state of the world. Within the cdegory of ads two
distinctions are made. The first distinction is between eveits and processes. Events represent an
instantaneous change between two states, while processes have duration. The second dstinction is
between institutiond acts and physical acts. The former type of ads are wnsidered legd
(institutional) versions of the (physicd) ads that occur in the red world (more predsely: an
institutional ad is a legal qualificaion d a physicd ad). Note that these two distinctions result in
four different types of ads. All ads are asaumed to have the foll owing thirteen elements: (1) the a¢
identifier (used as a point of reference for the ad), (2) a promulgation (the source of the a¢
description), (3) the scope (the range of applicaion o the ad description), (4) the agent (an
individual, a set of individuals, an aggregate or a mwnglomerate), (5) the ad type (both basic ads, and
ads that have been spedfied elsewhere can be used), (6) the modality of means (materia objeds used
in the ad or sub ads; e.g., a gun), (7) the modality of manner (the way in which oljeds have bee
used or sub ads have been performed) (e.g., aggressvely), (8) the temporal aspeds (an absolute time
spedficaion; e.g., onthe first of August, on Sundays, at night, etc, but not: during afire, after the
King dies, etc), (9) the spatial aspeds (a spedficaion d the locaion where the ad takes place e.g.,
in the Netherlands, in Leiden, on a train), (9) the drcumstantial aspeds (a description d the
circumstances under which the ad takes place e.g., duing a war), (10) the caise of the adion (a
spedficaion of the resson(s) to perform the adion, e.g., revenge), (11) the am of the adion (the goa
visualised by the agent; e.g., with a view to urlawfully appropriate a ohjeqd), (12) the intentionality
of an adion (the state of mind d the aent; e.g., voluntary), and (13) the final state (the results and
consequences of an adion; e.qg., the deah of the victim). Concept descriptions ded with the meanings
of the mncepts foundin the domain. They may be definitions or deeming provisions and can be used
to determine definitively the meaning of a nation, either by, as in the cae of the former, providing
necessary and sufficient condtions, or, as in the case of the latter, establi shing alegal fiction. Ancther
type of concept is the fador, which may either establish a sufficient condtion, a indicae some
contribution to the goplicability of the mncept, as discussed above. Finaly there ae meta cncepts
which are provisions governing the gplication d other provisions. Concept descriptions comprise the



following seven elements. (1) the cncept to be described, (2) the concept type (definition, deaming
provision, fador, or meta), (3) the priority (the weight assgned to afador), (4) the promulgation (the
source of the mncept description), (5) the scope (the range of application o the concept description),
(6) the condtions under which a @mncept is applicable, and (7) an enumeration d instances of the
concept.

The statute-spedfic ontology consists of predicae relations that are used to complement the
terminology for norms, ads and concept descriptions. The statute-spedfic ontology canna be reused
for other legal subdamains, and shoud always be aeaed for eah lega sub damain unde
consideration. The statute-spedfic ontology states the vocabulary with which the knowledge base is
constructed. A more daborate discusson o the legal and the statute-spedfic ontology can be foundin
Van Kralingen (1995 and Vissr (1995, which gives a statute-spedfic ontology for the Dutch
Unemployment Benefits Act (DUBA). An ONTOLINGUA spedficaion o the legal ontology is given by
Vissr and Bench-Capon (1996.

3. TheOntology Library

The ontologies discussed in the previous dion dffer substantially in the way they conceptuali se the
legal domain even though all four ontologies are intended to suppat the cnstruction o legd
knowledge or information systems (LKS). Visser and Bench-Capon (1998 - after a comparison d
these ontologies - argue that no ontology is necessarily better than anather. Which ortology is most
adequate depends on the spedfic gplicaion being developed. The indexing of the ontologiesin ou
library shoud allow for the seledion d the ontology that best suits the intended applicaion.
Otherwise stated, the ontology indexing mechanism shoud reved the differences between the
ontologies. In this edion we aldress the structure and indexing mecdhanism of the legal ontology
library. In sedion 3.1we discuss related work on ortology indexing schemes. In sedion 3.2we
addressontology relations between ortologies in the library. Then, in sedion 3.3we propose aset of
questions that can be used to index the library.

3.1 Ontology Indexing Schemes. Related Work

Any library indexing mechanism is based on dstinguishable feaures of ontologies. Indexing
mechanisms differ in the feaures that are distinguished and in the way they are expressed. To crede a
library of legal ontologies, and thus, to determine what ontology feaures we will distinguish we first
make an inventory of related work on this matter. Below, we list the ontology feaures distinguished
in five diff erent reseach eff orts.

Gruber (1995 formulates five design criteria for ontologies in the mntext of knowledge sharing and
interoperation among programs. The ontology feaures he distinguishes are: (1) clarity, (2) coherence,
(3) extendibility, (4) encoding kias, and (5) ontological comrmitment.

Visger and Bench-Capon (1998 build onthe work of Gruber and ahers and present a taxonamic
structure of ontology-comparison criteria. The ontology feaures they distinguish are: (1)



epistemological adequacy (1.1 epistemological clarity; 1.2 epistemological intuitiveness 1.3
epistemological relevance 1.4 epistemological completeness 1.5 discriminative power), (2)
operationdity (2.1 encoding hias; 2.2 coherence 2.3 computationdity), (3) reusahility (3.1 task-and
methodreusabhility; 3.2 domain reusahilit y).

Farquber et al. (1997 describe the Ontolingua Ontology Library. They distinguish four type of
ontology relations (1) inclusion, (2) restriction, (3) poymorphic refinement and (4) circularity.
Currently, the indexing of ontologies in the library is dore via full text and context-sensitive search
fadlities. Also, the ontology library has an inclusion lattice which shows the inclusion relations
between the diff erent ontologies.

Fridman-Noy and Hafner (1997 have mmpared 10large ontology projeds. In their survey they used
the following (groups of) feaures to distinguish the ontologies: (1) general, (2) design process (3)
taxonamy, (4) internal concept structure and relations between concepts, (5) axioms, (6) inference
medhansm, (7) appications and (8) contributions.

Van Heijst et al (1997 address the isales in creding an ortology library. Ontologies are indexed
using dimensions task / method dependency and domain dependency. These dimensions are used to
partition the library into two regions: a core library and a peripheral library. The former contains
ontologies that are generic with resped to task / method and damain, and the latter contains
ontologies that are bath damain and task / method spedfic. Other library construction issues are the
languag in which ortologies are stated (inclusive whether it suppats higher-order expressons), the
moduarity of the ontologies as building reusable blocks, and the option to allow alternative (and
possbly inconsistent) ontologies.

It shoud be noted that nore of the feaures mentioned above is currently measurable in a unique way.
Scding the ontologies on ortology feaures remains a subjedive task (Visser and Bench-Capon
1998. Some of the feaures are not diredly usable for our ontology library. For instance, Gruber’'s
‘minimal ontologicd commitment’ criterion. In the context of alibrary this criteriais not relevant, &
is distinguishing the ontol ogicd -commitment feaure of ontologies. We nate that there seam to be two
broad caegories of feaures, namely (1) intra-ontology features, and (2) inter-ontology features.
Gruber, Fridman & Hafner, Van Heijst et al., and Vissr and Bench-Capon seem to emphasise the
former type of ontology feaures, Farquler et al. seem to emphasise the latter type of feaures. Here,
we dean both type of feaures to be useful for our ontology indexing mechanism. Since the intra
ontology feaures have been addressed extensively in the work mentioned above, in the next sedion
we aoncentrate onthe inter-ontology feaures.

3.2 Inter-Ontology Features

One approad to find ortologies in the ontology library is to exploit the relations between different
ontologies in the library. One ontology might, for instance, be an extension d ancther ontology in the
library (thisis the cae with the statute-spedfic ontology of Van Kralingen and Visser, which is an



extension of the generic legal ontology). In this sdion we aldress how ontologies can be
charaderised by their relation to aher ontologies. In particular, we look into the question (I) how
comporent ontologies can be identified and (1) what relations can exist between them?.

(1) identify comporent ontologies

We assumed that an ortology consists of a set of definitions of classs, relations, instances, functions,
and axioms. Identifying comporent ontologies implies isolating multi ple sets of ontology definiti ons.
Below, welist five principles that can be used to define multiple, bu related, ortologies.

1. Domain partitioning: An obvious way to identify multiple ontologies is to partition the domain
itself in logicd units, ead representing anather fragment of the domain. The Ontoli ngua ontology
library, for instance, hdds a olledion ortologies for sets, numbers, lists, etc. (Farquher et al.,
1997.

2. Alternative domain views. Multiple ontologies can be aeaed by alowing different - posshbly
inconsistent - views of the same fragment of the domain (Van Heijst et al., 1997). This principle
covers the palymorphic refinement operator as defined by Farquher et al. (1997, p.713

3. Abstraction: Multiple ontologies can be defined by alowing both abstrad and cetail ed ortologies.
For instance, ore can define generic legal concepts (e.g., nam, modality, definition, ad, law) and
some statute-spedfic legal concepts (e.g., definition-of-employee forbidden, kill, pena-law). A
top-level ontology (Sowa, 1995 Guarino, 1993) is an example of an abstrad ontology.

4. Primary ontologies versus Seconday ontologies: Multiple ontologies can be defined by allowing
both primary ontologies and secondary ontologies. The distinction keing that a primary ontology
defines the basic concepts and relations in adomain (e.g., apple, pea) and the seoondary ontology
adds a dimension to the concepts and relations (e.g., rotten, red) by distinguishing additional
feaures (e.g., Borst et al., 1996.

5. Termindogical, Information andKnowledge modelling ortologies: The diff erence between these
three types of ontologies is defined by ‘the anourt and type of structure in an ortology’ (Van
Heijst, 1995 Van Heijst et al., 1997). Termindogicd ontologies define alexicon, Information
ontologies define record structures of databases, and knowledge modelling ontologies gedfy
knowledge (with aricher internal structure than information ortologies)®.

(Il defining ortology relations

The principles above enable us to define multiple sets of ontology definitions. We have nat yet
addresed how these ontology definitions are related. Below, we list three kinds of relations tha
might be defined between comporent ontologies. The kind d relations that can be defined between
comporent ontologiesis gredly influenced by the way these ammporent ontologies are identified.

This dionisbased onasimilar discussonin Visser (1997).

For a aiticd review of these distinctions, seeGuarino (1997H.



Sulset / Superset relation. Ontology O, is a subset of ontology O, if al definitions in O, are
contained in O, (O, isthe superset of O,). Strictly spe&king, thiskind d relation canna occur with
any of the a&ove mentioned principles snce al principles crede ontologies withou overlap (a
primary and a seaondary ontology, for instance, do nd overlap). If we relax the definitions of the
partitioning principles © as to allow overlap between the ontologies we can use this relation in
combination with principles domain partitioning, abstradion, gimary versus smndary ontologies,
andterminologicd / information/ knowledge modelli ng ontol ogies.

. Extension Relation. Ontology O, is an extension d ontology O, if al definitionsin ortology O, are

available in ortology O,. The difference with subset /superset relations is that the definitions
contained in O1 are themselves not contained in ortology O,. Thiskind d relation can be used in
combination with damain partitioning, abstradion, gimary versus sondary ontologies, and
terminologicd / information/ knowledge modelli ng ontologies.

Restriction. Ontology O, is a restriction o ontology O, if al definitions in ortology O, are
avail able in ortology O, except for those that are redefined (cf. Farquher et al. 1997). Thiskind o
relation can be used in combination with aternative domain views, abstradion, pimary and
seandary ontologies, and terminology / information/ knowledge modelli ng ontologies.

. Mappng Relation. O, is mapped orto O, if some expressonin O, islinked to an expressonin O,

where both expressons are (assumed to be) semanticdly equivalent or similar. This kind d
relation can only be used in combination with alternative domain views snce ejuivalent or simil ar
expressons canna occur using the other partitioning principles.

Both the principles to define multiple ontologies and the ontology relations can be eploited as
indexing mechanisms. In the next sedion we propase aset of questions that can be used to index the
ontologiesin the library.

3.3 Indexing the Ontologiesin theLibrary
The indexing medhanism of the legal ontology library consists of two groups of feaures: (1) the intra
ontology feaures, and (Il) the inter-ontology fedures. Below, we present a set of questions for eath

group.

Intra Ontology Features

Supdy name of the ontology, its author(s), their affili ation, relevant puldicaions, relevant URLS,
andthe date & which it is designed?

What toals were used to design the ontology?

What is the purpose of the ontology?

Does the ontology make method/ task-spedfic commitments? If so, to what method(s) / task(s).
Does the ontology make spedfic commitments towards legal subdamains (is the ontology reusable
throughou all | egal subdamains)? If so, state the restrictions and commitments?

Does the ontology make any commitments towards representational formali sms (which)?

What language is used to spedfy the ontology?

What are the most fundamental distinctions in the ontology?



« How many concepts are defined (how many classes, relations, functions, instances and axioms)?

« Hasthe ontology been used in pradicd information-system appli caions (prototype, operational)?

« Sketch the internal structure of the ontology: (a) it is only a set of terms, (b) there is me
structure, or (€) it has a high degreeof structuring?

« What organisation rincipleis used (a) nore, (b) hierarchy, (c) graph.

Inter Ontology Features

« Doesthe ontology include dl definitions of another ontology in the library (which)?

« Are dl definitionsin the ontology included in ancther ontology in the library (which)?

« Doesthe ontology assume dl definitions of anather ontology in the library to be known (which)?

« Are al definitions in the ontology assumed to be known in ancther ontology in the library
(which)?

« Does the ontology provide an aternative view on the legal domain than ancther ontology in the
library (which)?

« |sthe ontology an spedalisation d ancther ontology in the library (which)?

« |sthe ontology an abstradion d ancther ontology in the library (which)?

« |stheontology arestriction onancther ontology (which)?

« Can the ontology be mapped orto ancther ontology in the library? If so, what is the nature of this
mapping (a) method to damain, (b) domain to method, (c) method to method, (d) domain to
domain?

The idea to dstinguish inter-ontology feaures next to the intra-ontology feaures allows us to buld a
lattice of ontologies showing how the ontologies relate to ore ancther. If, whil e browsing through the
library, one dislikes the commitments of a particular ontology then the inter-ontology links will | ea
to similar ontologies in the library which make different commitments. Alternatively, we could depict
the ontologies acwrding to method and damain spedficity, when the core ontologies will tendto lie
towardsthe origin. Thisisill ustrated in figure 1 (cf. Van Heljst et al., 1997).

4. Conclusions

If we try to relate our indexing questions to the four legal ontologies discussed in sedion 2the result
is at first sight a bit disappdnting. Almost al the answers are no; the only exceptions being whether
the ontologies give different views of the domain, and, if we include the statute spedfic ontology for
the DUBA as a diff erent ontology from the generic ontology, the former can be seen as an extension
of the latter. Thisisrealily explained, havever, if we consider Figure 1. From thiswe can seethat all
the four ontologies we discussed ealier are intended to be wre ontologies. As sich, they record rather
fundamental dedsions abou how the domain is to be mnceptualised, and represent fundamentally
different conceptualisations. If we had, for example, more examples of statute spedfic ontologies
developed from LFU, we would find considerable inter-ontology relations with the statute spedfic
ontology of the DUBA, particularly if they were in similar areas of law, such as equal employment
law. Our indexing questions are most appropriate for rather detail ed ortologies.



At the level of core
ontologies, the users of the
library will want to seled an
ontology which embodes the
fundamental design choices
that they find congenial. This
— realy means that they have

to look a the highest level
distinctions; for example the
noom / concept / event
distinction of FBO or the
distinction into six kinds of

Method Specific

FBO (DUBA)

Extension

LLD ;
Domain knowledge of LFU. What the
Specific users need to dotherefore, is

to be &le to browse ad

Figure 1: Methodand Domain Spedficity of Legal Domain Ontologies preferably  compare, the

competing ontologies darting
with the top-level concepts. This will at once dert them to the fundamental design choices to be
made, and enable them to dedde which ore is most in acord with their own conceptualisation.
Armed with this knowledge, they will then be &le to seled a more refined ortology which conforms
to this conceptuali sation, wsing the other indexing questions. We observe that to construct a software
tod to suppat thisadivity it is desirable that the language in which the ontologies are stated is formal
and standardised.
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