A Comparison of Tw o Legal Ontologies

Pepijn R.S. Visser and Trevor J.M. Bench-Capon

LIAL- Legal Informatics at Liverpool

Department of Computer Science, Universityof Liverpool

P.O. Box 147, Liverpool, L69 7ZF, United Kingdom

Phone: (+44) 151 - 794 3792

{pepijn, tbc}@csc.liv.ac.uk

Abstract 1

In th is paper we compare two different ontologies of th e lega l domain: Valente’s functional ontologyof law, and th e o n t ology of Van Kralingen and Visser. We present criteria for a co mparison of the ontologies and discuss their strengths an d weaknesses.

1. Introduction

This article reports on a studyinto explici t con ceptualisations of the legal domain, now widel y ref e rred to as (legal) ontologies. We compare two suc h ontologies, namelyValente’s law functions and Va n

Kra lingen and Visser’s frame-based ontology. Bot h on tologies are intended to be (re)usable in the creation o f lega l knowledge systems. Our aimis to compare th e on tologies, to assess their merits and thus, to contribute t o f u ture work on legal ontologies. We start bybriefl y dis c ussing each ontology(section 2). Thereafter, w e introduce a set of ontology-comparison criteria (section 3 ) and compare the ontologies using these criteria (sectio n

4). F in ally, we discuss the results, draw conclusions an d provide suggestions for future research (section 5).

2. Legal Ontologies

In t his section we brieflyintroduce the two ontologie s of the legal domain. We use the abbreviations

LFU fo r

V al ente’s Functional Ontologyof Law (Valente, 1995) , and

FB O for the Frame-Based Ontologyof Van Kralinge n and Visser (Van Kralingen, 1995; Visser, 1995; Visse r and Bench-Capon, 1996a; 1996b).

2.1 Valente’s Ontology of Law

V al ente’s ontologyof law (1995) is based on a functional perspective of the legal system. The lega l s y stem is considered an instrument to change or influenc e s oci ety in specific directions, determined bysocial goals .

Its mai n function is reacting to social behaviour. Thi s ma in function is decomposed into six primitive functions ,

whi ch, according to Valente each correspond to a category of primitive legal knowledge in LFU .

A ccor dingly, LFU distinguishes six categories of lega l kn owledge: (a) normative knowledge, (b) worl d kno wledge, (c) responsibilityknowledge, (d) reactiv e knowledge, (e) meta-legal knowledge, and (f) creativ e knowledge. Below, we discuss each of these categorie s

(an

ONTOLINGUA specification of the ontologyis given i n

Valente, (1995)).

(a) Normative Knowledge

N orm ative knowledge is characterised as knowledg e that defines a standard of social behaviour. It thereb y pre scribes behaviour of the people in society. Th e standard is defined byissuing individual norms , expre ssing what ought to be the case. Because the norm s contai ned in this categorycloselycorrespond to Hart’ s prim ary norms (Hart, 1961), Valente adopts this name fo r th e norms in this category. It should be noted however , that not all legal norms are contained in this category , s o me legal norms - for instance Hart’s secondarynorms - are contained in the categoryof meta-legal knowledg e

(s e e below). Primarynorms prescribe approved an d disapproved behaviour byassigning a normative status t o s itu ations (acts are indirectlylinked to norms since act s bring about situations). A primarynormeither tags a s it uation according to the normative status allowed, an d dis al lowed, or it does not give a normative status to th e situation in which case the normis said to be silent.

(b) World Knowledge ( Legal Abstract Model )

In L FU world knowledge is legal knowledge tha t des cribes the world that is being regulated. It delineate s the possible behaviour of (people, and institutions) i n society, and therebyit provides a framework to defin e what behaviour ought (and ought not) to be performed .

A n ex ample of world knowledge for traffic-la w re gulations is that a car, and a bicycle are driven b y drivers, and that a bicycle is usuallyslower than a car .

Becaus e the legislation implicitlyassumes a model of th e world, World Knowledge is also referred to as the Lega l

A bs t ract Model (in the remainder we refer to Worl d

Kno wledge as Legal Abstract Model - or LAM - to avoi d conf u sion between legal and non-legal world knowledge) .

The LAM can be considered an interface between th e commo nsense knowledge of people in society( cf .

consensus realityknowledge, Lenat and Guha, 1990) an d

An ex tended version of this article (`A Comparison o f 1

F o ur Ontologies for the Design of Legal Knowledg e

S ys tems´; Visser and Bench-Capon, 1997) will appear i n

Artificial Intelligence and Law. In that article we compare

- b esid es the two ontologies discussed here - als o

McCarty´s LLD and Stamper´s

NORMA .

the normative knowledge. Within the LAM, two separat e prim ary norms are silent (see: normative knowledge) .

know ledge categories are distinguished: (b.1) definitiona l F inal ly, validityknowledge (e4) determines whether lega l knowledge, and (b.2) causal knowledge. The definitiona l knowled ge is valid. It comprises two types of norms :

knowledge (b.1) is the static part, it consists of definition s empowering norms (determine conditions under whic h of (b.1.1) legal concepts (e.g., agents, objects), (b.1.2 ) norms can be promulgated and considered valid), an d le gal relations (e.g., legal qualifications of actions) , derogating norms (determine conditions under whic h

(b.1 .3) a case ( viz . the problemcase under investigation) , existing norms can be rendered invalid).

(b.1.4) circumstances ( viz . the grounded facts, or, buildin g bloc ks of a case), (b.1.5) generic cases ( viz . typica l (f) Creative knowledge gener ic legal cases), and (b.1.6) conditions ( viz . th e Crea tive knowledge is legal knowledge that allow s bu ilding blocks of the generic legal cases). Together thes e the c reation of previouslynon-existent legal entities. I t cons t ructs provide a vocabularywhich can be used t o usually is stated in imperative terms, designating an entit y des cr ibe the relevant aspects of the world under a specifi c (e.g. a governmental committee, or, a contract betwee n pers pe ctive taken bythe legislator. The causal knowledg e two parties) that previouslydid not exist to come int o

(b2) is the dynamic part, describing the behaviour o f being froma certain point of time.

peo ple in societyin terms of the definitional knowledge .

This part of LFU has not been elaborated thus far.

(c) Responsibility Knowledge

Res p onsibility knowledge is legal knowledge tha t ei ther extends (assigns), or restricts the responsibilityo f an age nt for its behaviour. Its function is to provide th e legal means to reject the common idea that someone i s on ly responsible for what one causes. Restricting o r as s igning responsibilityis done by(dis)establishing a lin k between th e violation of a normand an agent which is t o be considered responsible for this violation.

(d) Reactive Knowledge

Reactive knowledge is legal knowledge that specifies whi ch reaction should be taken (and how) if an agen t viol ates a primarynorm. Usually, this reaction is a sanction but it can be a reward as well.

(e) Meta-Legal Knowledge

M e ta-legal knowledge is legal knowledge about lega l kn owledge, or, legal knowledge that refers to other lega l knowl edge. This categoryof legal knowledge is roughl y equivalent to Hart’s secondaryrules; it includes norms that refer to primarynorms. Two basic functions are supported by meta-legal knowledge. First, it regulates the dynamic s of the legal system, for instance, byprescribing how t o mak e amendments, and how to issue new primarynorms) .

S eco nd, it provides mechanisms to solve conflict s between instances of legal knowledge. These tw o f unctio ns lead to the distinction of four sub categories o f meta-legal knowledge: (e1) normdata, (e2) orderin g norms, (e3) normative default, and (e4) validit y knowledge. Normdata (e1) includes information abou t norms , such as their scope of application, their type, thei r plac e in the normhierarchy, their power origin, thei r promul gation, and the normgoal. Ordering norms (e2) ar e norms that determine how to solve conflicts. Examples are the well-known meta-norms: Lex Specialis derogat Leg i

Generali, Lex Superiori derogat Legi Inferiori, and Le x

Posteriori derogat Priori. Normative default (e3 ) determ ines what the legal status is of behaviour in case al l

2.2 Van Kralingen and Visser’s Ontology

Van Kralingen (1995) and Visser (1995) hav e s tud ied development techniques for legal knowledg e systems. One of the ideas underlying their work is tha t robu st (conceptual and formal) ontologies of the lega l domai n are necessities for reducing the task-dependenc y of legal knowledge specifications. Although there ar e s om e minor differences between the (conceptual ) ontology as defined byVan Kralingen, and the (formal ) ontology as defined byVisser, their similarities allow u s to treat themas one ontology.

The main ontological distinction in FBO concerns th e legal ontology and the statute-specific ontology . Below , we d iscuss these ontologies in turn, a more elaborat e dis cu ssion can be found in Van Kralingen (1995) an d

V is s er (1995). An

ONTOLINGUA specification of the lega l ontologyis given byVisser and Bench-Capon (1996b).

Legal ontology

The legal ontology, in contrast to the statute-specifi c onto logy, is the generic and reusable part of the ontology .

It divides legal knowledge over three distinct entities :

norms , acts and concept descriptions. For each of thes e ent ities the ontologydefines a frame structure that lists al l attrib utes relevant for the entity. Norm, act, and concept s are brieflydiscussed below.

(a) N orms are the general rules, standards an d princ iples of behaviour that subjects of law are enjoine d to comp lywith. In the ontologya normcomprises th e following eight elements: (1) a normidentifier (used as a point of reference for the norm), (2) a normtype (eithe r norm o f conduct or normof competence), (3) a promulgation (the source of the norm), (4) the scope (th e range of application of the norm), (5) the conditions o f appli cation (the circumstances under which the normi s applicable), (6) the normsubject (the person or persons t o whom the normis addressed), (7) the legal modalit y

(either ought, ought not, mayor can), and (8) the ac t identifier (used as a reference to a separate ac t description).

(b) A cts represent the dynamic aspects which effec t co ncept is applicable, and (7) an enumeration of instance s ch anges in the state of the world. Within the categoryo f of the concept.

acts we make two distinctions. The first distinction i s between events and processes . Events represent a n Statute-specific ontology instantaneous change between two states, while processe s The legal ontologyof FBO contains constructs tha t hav e duration. The second distinction is betwee n are thought to be generic for the legal domain. That is , ins titu tional acts and physical acts . The former type o f norm s, acts and concept descriptions are considered to b e act s are considered legal (institutional) versions of th e present in anylegal domain. However, modelling a lega l

(phys ical) acts that occur in the real world (mor e sub domain also involves deciding upon numerou s precis e ly: an institutional act is a legal qualification of a ontolo gical questions. For instance, is it necessaryt o ph ysical act). We note that these two distinctions result i n distinguish between male and female employers in th e f our different types of acts. All acts are assumed to hav e Unemployment Benefits Act? This motivates th e the following thirteen elements: (1) the act identifier (used dis ti nction between the legal and the statute-specifi c as a point of reference for the act), (2) a promulgation (the ont ology. Basically, the statute-specific ontologyconsist s s ou rce of the act description), (3) the scope (the range o f of predicate relations that are used to instantiate th e app lication of the act description), (4) the agent (a n f ram es for norms, acts and concept descriptions. Va n indi vidual, a set of individuals, an aggregate or a Krali ngen and Visser argue that the statute-specifi c conglome rate), (5) the act type (both basic acts, and act s ontology cannot be reused for other domain, and shoul d that h ave been specified elsewhere can be used), (6) th e always be created for each legal sub domain unde r mo dality of means (material objects used in the act or su b consideration.

ac ts; e.g., a gun), (7) the modalityof manner (the wayi n whi ch objects have been used or sub acts have bee n perf o rmed) (e.g., aggressively), (8) the temporal aspect s

(an absolute time specification; e.g., on the first o f

A ugus t, o n Sundays, at night, etc, but not: during a fire , af ter t he King dies, etc), (9) the spatial aspects ( a s peci fication of the location where the act takes place ;

e.g., in the Netherlands, in Leiden, on a train), (9) th e cir cumstantial aspects (a description of the circumstance s under which the act takes place; e.g., during a war), (10 ) the ca use of the action (a specification of the reason(s) t o perf orm the action, e.g., revenge), (11) the aimof th e actio n (the goal visualised bythe agent; e.g., with a vie w to unlawfullyappropriate an object), (12) th e int entionality of an action (the state of mind of the agent ;

e.g., voluntary), and (13) the final state (the results an d consequences of an action; e.g., the death of the victim).

(c) Concept descriptions deal with the meanings o f the co ncepts found in the domain. Theymayb e de finitions or deeming provisions and can be used t o determ ine definitivelythe meaning of a notion, either by , as in the case of the former, providing necessaryan d s uf ficient conditions, or, as in the case of the latter , establishing a legal fiction. Another type of concept is th e factor, which mayeither establish a sufficient condition , or indi cate some contribution to the applicabilityof th e conc ept, as discussed above. Finallythere are met a conc epts which are provisions governing the applicatio n of o ther provisions. Concept descriptions comprise th e f ollo wing seven elements: (1) the concept to be described ,

(2) the concept type (definition, deeming provision , f actor, o r meta), (3) the priority(the weight assigned to a f acto r), (4) the promulgation (the source of the concep t de scription), (5) the scope (the range of application of th e conc ept description), (6) the conditions under which a

3. Criteria for Ontology Comparison

O ntolo gies are dependent on the purposes theyar e made for (Chandrasekaran and J osephson, 1997). For thi s reason we deemthe comparison of ontologies to b e f ruitf ul onlyif theyare designed (roughly) for the sam e purpose. We have to examine the purposes the ontologie s un der investigation are designed for. Assessing th e adequacy of the ontologies has to be done in the contex t of this purpose.

Both o ntologies have been proposed as a basis fo r the de sign of legal knowledge systems. The authors clai m to cover what is to be distinguished as the building block s of legal knowledge. So, clearly, theymake severa l comm itments to the legal domain. With respect to tas k and m ethod commitments both ontologies are intended t o make few such commitments. The LFU ontologyo f

Valente is thought to be an instrument to make domai n knowledge reusable for different tasks and method s

(V a lente, 1995, p.23-24). The FBO ontologyof Va n

Kralingen and Visser is explicitlydesigned so as to mak e as few task and method commitments as possible (Visser ,

1995; p.11, pp.102-103).

The discussion above suggests that we shoul d compar e the ontologies with respect to their suitabilityi n the d esign of legal knowledge systems for different lega l tas ks , methods and legal sub domains. This purpose ca n be us e d to draw up a set of ontology-comparison criteria .

We note that different authors tend to distinguish different onto logy criteria ( cf . Bench-Capon, 1990; Schreiber ,

1992; Gruber, 1993; Valente, 1995; Visser, 1995, Va n

Kralingen, 1995; Uschold and Grunninger, 1996). Afte r an an alysis of the AI and AI-and-Law literature, we adop t the following set of criteria:

(1) Ep istemological adequacy : The epistemologica l adequ acy of an ontologyrefers to the degree t o whi ch the ontologyresembles the cognitiv e s en tence can be inferred fromthe definition s f rame work of the human problemsolver (Schreiber , that is inconsistent with another definition o r

1992, p.26). Thus, it is a measure of the extent t o (informally specified) example ( cf . coherence ;

wh ich lawyers use the concepts and relation s Gruber, 1993, p.3).

dis tinguished in the ontology. The epistemologica l (c) computationality : Does the ontologyprovide a ad equacy comprises five sub criteria. We illustrat e suitable basis for (computational ) th ese criteria bylisting some relevant questions tha t re presentation, and is this representatio n can be used to applythem. computationallyadequate?

(a) epistemological clarity : Do all concepts an d relations in the ontologyhave a clear an d (3) Reus ability : The reusabilityof an ontologyrefers t o un equivocal meaning? Does the ontolog y th e degree in which the ontologycan be reused t o ef fectively communicate the intended meanin g conceptualise new legal tasks, methods an d of the defined concepts and relations ( cf . subdomains (this includes the extendibilityof th e clarity; Gruber, 1993, p.2)?; ont ology, being the degree in which the ontologyca n

(b) epi stemological intuitiveness : Do th e be extended without revising existing elements of the ontological concepts and relations provide a ontology; Gruber 1993, p.3). In our comparison o f vocab ulary that matches the intuition of th e th e ontologies (see: section 5), we distinguish tw o exp erts in the domain ( cf. notationa l sub criteria.

co nvenience; Bench-Capon, 1990, p.17; cf . (a) tas k -and-method reusability : is the ontolog y conceptual distance, Falkenberg, 1989)?; depe ndent on certain (types of) tasks an d

(c) epistemological relevance : Are all th e method s, or alternatively, to what extend is th e conce pts and relations in the ontologyrelevan t ontology reusable for various methods an d for modelling legal tasks, methods, an d tasks?;

do mains ( cf . relevance, Bench-Capon, 1990 , (b) dom ai n reusability : is the ontologydependen t p.17); on certain (types of) legal subdomains, o r

(d) epistemological completeness : Does th e alternatively, to what extend is the ontolog y ontol ogy cover all legal concepts and relation s reusable for various legal subdomains?

th at maybe relevant for anycombination o f legal task, method and subdomain? Are ther e A n y list of ontologycriteria is open to discussion ;

entities that cannot be modelled with th e arg uably criteria can be removed fromthe list or ne w entities distinguished in the ontology?; criteria can be added to the list. However, we believe th e

(e) dis c riminative power : Does the ontologyhav e abo ve list of criteria to cover most common ontolog y enough discriminative power in that it provide s criteria mentioned in the AI (and Law) literature. It should dis tinctions at a sufficientlyhigh granularit y be noted that criteria such as ‘how well does the ontolog y level ( viz. sufficient detail)? communicate ontological commitments between differen t

(2) Operationality : The operationalityof an ontolog y criter ion would, for instance, be covered bythe (mor e refers to the effort required to implement th e pr imitive) criteria: epistemological clarity , onto logical concepts and relations in a epistemological convenience , and coherence . Similarly , re presentational language ( cf . Schreiber, 1992 , the criterion ‘how well does the ontologysupport th e p.122 ; cf . practical validity, Valente, 1995, p.43) . knowledge acquisition phase?’ would be covered b y

Ther ewith, the criterion is a measure for the eas e criteria such as: epistemological clarity , epistemologica l with which the concepts and relations in the ontology relevance , epistemological completeness , an d can be used as a basis for an operational languag e discriminative power .

given a legal task, method and domain. W e dis t inguish three sub criteria and list some relevan t questions to applythem.

(a) enco ding bias : Does the ontologyrelyo n s ym bol-level choices? An ontologyshould b e specified at knowledge level, an encoding bia s results when a representation choice is mad e purely for the convenience of notation o r imp lementation ( cf . encoding bias; Gruber ,

1993, p.3);

(b) coh erence : Is the ontologycoherentlydefine d in that it is internallyconsistent? An ontolog y is no t coherentlydefined (incoherent) if a

res ea rch groups’ can be derived fromthe list above. Thi s

4. The Tw o Ontologies Compared

Th e set of criteria discussed in the previous sectio n allows us to compare the ontologies described in sectio n

2. We stress that the opinions given here are the persona l and subjective opinions of the authors (when we phras e the op inion of other authors, this is stated explicitly). I n s ectio n 4.1 through 4.3 we discuss the ontologie s f ocus s ing on each of the three main criteria, in turn. Th