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Abstract

This paper addresses legal classifications by cangdegal doctrine and computational ontologies.
In recent years legal ontologies have attractembwigg interest, not only from knowledge engineers
but also from legal scholars. Indeed, several ovetsial issues arise concerning the elicitatiod an
structuring of domain (legal) knowledge, and lethedory can provide useful insights in this respect.
The existing tradition of definition and classifilcan of legal concepts by legal doctrine can preved
source for the extraction and characterisation asfcepts to be included in legal ontologies. The
question arises as to what extent doctrinal strastican be reused in the construction of legal
ontologies, and as to what extent doctrinal analysan draw inspiration from computational
ontologies.

Firstly, different theoretical approaches to legahceptualisation are presented. Special empl&sis i
put on the tension existing in the law betweenpbssibility of defining legal concepts in abstraod

the need to define them in the context of each navhich is a specially relevant issue for legal
ontology building, since it concerns capturing skeenantics of legal concepts.

Secondly, systems of concepts in legal doctrineama@ysed and compared, considering both their
structure as well as the kind of semantic relatigss they include. Through the examination of
several examples taken from a broad temporal spémeihistory of legal thought, it is observed that
the systems of legal concepts in doctrine havedifft levels of abstraction (from very general lega
categories encompassing the whole legal domairgptzxialised conceptual systems representing
particular domains like private law) and differesttuctures (fromis-a hierarchies to more complex
functional networks of concepts). Some conclusiaresdrawn as to the possible mappings between
doctrinal systems of concepts and computationallogies. Further lines of research are suggested to
better exploit the possible cross-fertilisationviextn legal doctrine and ontological research in the
framework of knowledge representation for intelfigkegal information management.
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1. Introduction: Doctrine as a Source for BuildingLegal Ontologies

If ontologies are understood as the formal desorippf a domain of discourse (Antoniou and Van
Harmelen 2008 [2004]: 11) then legal ontologies banconsidered the formal description of the
domain of legal discourse. A decision to makehsreéfore, what counts as “legal discourse”.

However, we cannot speak of one legal discoursebdifferent legal discourses. Indeed, it has been
highlighted that different levels of legal languagést (Tiscornia 2005), among which we can idgntif
the following:

0 the discourse of the legislator (laws and reguteiip
0 the discourse of the judges (judgements and otigcial decisions);

O the discourse of the doctrine (studies on sevegalllsubdomains, systematising legislator
and judges’ discourses);

0 the discourse of legal theory (legal works havingemeral content, not addressing a
particular legal system).

Limiting our view on legal discourse to the fourpious kinds of discourse, amounts to having a
restricted approach to the law, which only considegrtain classes of legal documents as relevant
sources of the discourse to be considered: thendegis representing authoritative sources of the law
(legislation and case law), plus the published acad comments on such sources and more abstract
reflections (doctrine and theory). This correspota®xplicit legal knowledge, codified in specific
and standardised ways by the legal commdinibjlls, laws, articles published in legal journals
judicial decisions, ...).

However, the law can be seen as well as a setawftipes (actions, ways of reasoning, language
uses ...) by legal professionals and of interactlmetsveen citizens (contracts, customs). In partrcula
we can speak of an implicit or unspoken law thatcene refer to as the discourse of legal practice. O
the one hand, this includes practical legal prodess knowledgé that goes beyond codified legal
knowledge in the aforementioned forms (legislaticeise-law, doctrine, legal theory) and consists in
the know-how that tells how to apply codified kneddje in concrete situatich&/ery much related to
the paradigm of situated cognitfprthis knowledge is acquired through experiencierathan by

1 Arich literature exists on the definition explicit knowledgeusually to contrast it withmplicit knowledgeA landmark

contribution to the distinction is (Polanyi 196@)yere explicit knowledge is defined as codifiableWwledge due to its
propositional form. On the contrary, implicit knaglge is usually non propositional and thereforadit to codify.

Not necessarily limited to traditional legal pregens (lawyers, barristers, judges, ...), but iniclgabther professionals
having somehow to do with the law, such as medateconomists, university professors, or the skedgaralegal
professionals (Casanovas 1998).

This corresponds to the notion mérsonal knowledge and capabiliag defined by Eraut (1997, 1998): “what individual
persons bring to situations that enables themiidk tinteract and perform”, and which includes: “Tftl knowledge in
the form(s) in which the person uses it; know-havitie form of skills and practices; personal un@edings of people
and situations; accumulated memories of cases pisdic events (Eraut, 2000a, 2004e); other aspectsersonal
expertise, practical wisdom and tacit knowledgéf-lsgowledge, attitudes, values and emotionéEraut 2007).
Similarly, in the legal field, “professional knovdge of a legal topic [...] involves a particular krledge of: (i) statutes,
codes, and legal rules; (ii) professional trainifid) legal procedures; (iv) public policies; (everyday routinely cases;
(vi) practical situations; (vii) people’s most commreactions to previous decisions on similar sttbjgCasanovas et al.
2006: 266.

Situated cognitionis a transdisciplinary notion that applies to alevirange of scientific domains (social sciences,
linguistics, animal cognition, evolutionary biolggy.) and that more concretely was manifested imitivg sciences
and Al research asystems thinkingwhich implies studying things in a holistic was a dynamic and complex whole
located in an environment (Clancey 2008). This apgiohas been very controversial in psychology awghitive
science as well as in Al (Ibidem), since it seemgjtiestion the orthodox physical symbol system thggis (for a
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formal training, it is unequally distributed amotigg members of the community and it is difficult to
elicit. On the other hand, the discourse of legatfice includes the so-called “mute law”, whicls ha
been frequently neglected by legal scholars anddthsr been object of study by legal anthropology
(Sacco 1995). This consists in common citizen®rauttions beyond legally conceptualised situations
and relations, including factual behaviours.

Written form accompanies sometimes as well thegestyf informal or implicit legal knowledge, but
since it is not codified knowledge, its written rfits are not archived orderly and in standardised
formats (letters to clients and parties, summoegall discussions over the Internet, etc.), s@ it i
difficult to analyse them systematically. This i®ipably where the methods of legal doctrine require
the contribution of the methodologies and approaaidegal sociology and legal anthropolagipr
instance ethnographic work on the ways of actiahiateraction of judges, lawyers in the instituabn
setting (at the court) and outside it (relationshith clients, ...).

In this paper, we concentrate on the third anddhbeth kind of legal discourse, namely, the disseur
of doctrine and legal thedtyWe think that (i) in this kind of legal discourse find the intellectual
roots of the conceptual structures used in legedaring; and (ii) that in this kind of legal discee
we can find useful insights in order to build legatologies. Indeed, the particularity of legal tioe
and theory is that it tries to identify, define amdjanise in broader conceptual structures thectshje
of the domain. This is the first step in the camstion of an ontology, namely, the semantic analysi
of the domain. The second step will be to formattse identified conceptual structures in a formal
language. If legal doctrine has already done plathe first task it could maybe help legal ontology
builders. Indeed, legal doctrine could be seenrasntellectual capital to be reused in ontology
building (broadly understood) in the same way atology as a traditional branch of metaphysics
contributes to the conceptual distinctions madgpiper or foundational ontologies.

2. Legal Concepts

The possibility and the utility of constructing wattures of concepts in the legal domain has always
been controversial. One important reason for beaggptical about structuring legal concepts rediues
the fact that this idea seems to presuppose tigal lncepts have a certain degree of stability
(context independence), i.e., that we can idemtifferent occurrences of the same concept in legal
texts and in legal practice (usually constituting tneaning of all occurrences of the same words in
different legal texts). For instance, embedding toncept of “document” in a structure of legal
concepts (while linking this concept to linguistirpressions to be found in legal discourse) seems t
presuppose that it is possible to view this conespthe meaning of the different occurrences of the
term “document”.

If legal language was so context-dependent thaethislator would ascribe different meanings toheac
different occurrence of the term “document”, andcerewdifferent judges would express different
meanings whenever using this term in motivatingirtidecisions (concerning the validity of

documents or other similar issues), then havingdiecept “document” in a conceptual structure

(Contd.)
theoretical analysis of the opposed views and tmgit to bring them together them see Slezak (1980a taste of the
discussion see the response of Clancey (1992) twb®am and Wielinga’s critical paper with regardsimated cognition
(1992)). Situated cognition highlights preciselg thon propositional and environmental aspects of@dge and this is
why it can be considered one of the foundatiore thieory of practical legal knowledge.

It is acknowledged that evidence of personal kndgéemust come from observations of performancederdto have a
holistic rather than a fragmented approach to kedge, since the knowledge used in particular sitngtis available in
a compiled form ready to be used (Eraut 2007).

For a focus on the fifth type of legal discouree €asanovas and Casellas socio-legal approach (@asara Casellas
2010).

" We will be using objects as a synonymous of cotscep
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would be of dubious utility: this concept would mobvide the meaning of most occurrences of the
word “document” in legal language, and similarlye tstructural links pertaining to this concept nhigh
not apply to the (different) concepts expressethbyarious occurrences of the word document.

As we shall see in the following, one may still wao provide a structure of concepts for legal

thinking, but then one would abandon the goal okjaling directly the meanings of the terms in legal

language, and the semantic relationships betweeh sweanings. One would rather provide a

conceptual structure relatively independent fromphactised legal language, which would have to be
mapped to the different words used in legal disseuand the different ways in which the occurrences
of such words are used.

The idea that legal concepts have a stable medwinigh is maintained in the linguistic expressions
of different norms, taking place in different coxt) is questioned by three characteristic aspafcts
the law:

0 the dependency of legal concepts on legal norms
0 the dependency of legal norms on (the interpretaifd terms in authoritative documents

0 the dependency of interpretations of legal normstlma pragmatics of the different
situations in which norms have to be applied.

In this section we shall consider how these deparids impact on legal ontologies and how and
within what limits we can save legal ontologiesiirthis challenge.

2.1. TheMutual Dependence of Legal Concepts on Legal Norms

Legal concepts are dependant on legal norms diegerhay be expressly defined by legal norms, or
since they may be implicitly defined by them. Let firstly consider explicit definitions. For our
purpose we may restrict our analysis of explicfirdéons to the most evident forms of them, ite.,
those definitions having a metalinguistic form,,ia&scribing a particular meaning to a term. Cossid
for example the following definition, contained the EU data protection directive (Directive
95/46/EC of the European Parliament and of the €@un

(a) 'personal data' shall mean any informatiortiredeto an identified or identifiable natural penso
(‘data subject); an identifiable person is one vdam be identified, directly or indirectly, in
particular by reference to an identification numlmerto one or more factors specific to his
physical, physiological, mental, economic, cultwakocial identity;

Here is the definition which can be found insteadthe Italian legislation (art. 4a of the data
protection code, Legislative Decree no. 196 of &®J2003)

a) "personal data" shall mean any information iedgto natural or legal persons, bodies
or associations that are or can be identified, émdirectly, by reference to any other
information including a personal identification nioem;

Let us observe the difference of the two definsiothey indeed do not identify the same concepss, t
main difference being that “personal data” accaydimthe EU definition only covers data concerning
a physical person (a human) while the Italian defin also includes data concerning “legal persons,
bodies or associations”. One may also wonder whete very different wordings of the two
documents are meant to indicate conceptual difteresr not. These two definitions exemplify two
aspects of the typical legislative definition: ghefinition on the one hand characterises a cone@pt,

on the other hand ties that concept to a termadhthe usual normative effect of the definitiornhiat

all occurrences of the term within the text coritagnit have to be understood in the defined sense.
This normative effect usually also applies to sghsat documents containing that term, unless there
are reasons to the contrary, and it may cover dispnexeding ones (if this fits with the purposks t
new definition is aiming at, according to the assdnmntention of the legislator) Thus a legislative
definition is a norm that on the one hand estabsisiconcept (so that the concept is dependahibn t



Meritxell FernAndez-Barrera and Giovanni Sartor

norm) and on the other hand contributes to deterrfia meaning of other norms (so that these norms
are dependant on the concept). This means thaintptone needs to interpret the norms containing
the defined concepts on the basis of the definitirt also that when interpreting the defining norm
one must consider what impacts this will have anribrms where the term occurs. For instance, the
Article 29 Data Protection Working Party (a bodyyiding advice on data protection, established
according to art. 29 of the Data protection dinaxti95/46/EC) describes in this way the task of
understanding the definition of the term “persodata” “Working on a common definition of the
notion of personal data is tantamount to definingatvfalls inside or outside the scope of data
protection rule”. On the one hand the legislatdrewdefining a concept (the meaning of a legistati
term) is performing a normative function, i.e., gjgng the content of the norms in which the tedom

be defined appears, on the other hand the intemmehen determining the meaning of the legislative
definition, is participating in the same function.

Note also that the wording of a legislative defaomit is usually insufficient to enable a full
characterisation of the defined concepts. With méda the concept of “personal data”, for instance
the Article 29 Data Protection Working Party prasda 26 pages analysis, where it is discussed how
this notion has to be understood, and appliedfferdnt cases. It must also be observed that itavou
be absurd, for the purpose of understanding thal legtion of “personal data”, to rely only on the
common-sense understanding of the terms from wthehlegislative definition results, i.e., “any
information”, “relating to”, “an identified or iddifiable”. The abstract conceptual meaning of these
terms (i.e. the meaning we may assign to them wlenare not linked to a particular context) orgly i
the starting point for understanding what they migaiie particular context we are considering ,(i.e.
the context where they are providing the definitioh “personal data” for the Data Protection
directive). In other contexts — for instance, whha information to be regulated is technological
know-how, when it is discussed whether an inveniofrelating to” a particular industrial process,
when it is required that the origin of a productitentified or identifiable” for consumer proteacti —
the same terms acquire distinct meanings (relaiate different function they are performing), for
which considerations developed in the Opiniontaf Article 29 Working party have little or no
relevance. For instance, in this opinion it is ghiat even dynamic IP addresses, assigned by éttern
provides, are to be considered as pertaining idemtifiable person (even though they are assigoed
a connection, rather than to a person, and only ther duration of that connection). Such
considerations have little relevance for estahtighivhen the producer of a good is identifiable from
the label of that good. Since the purpose of trepirement of “identifiability” with regard to
producers it to enable consumers to easily (witheftdrt) identify the producer, a much clearer
indication is needed for a producer to be “idealife” from the good than for a person to be
identifiable from his or her data: if a label indkd the indication “Manufactured by the producer
owning the computer to which provider Wind assigmgghamic IP number 72.47.223.123 on 13
February 2009, from 12.00 to 13:00” we would natsider that it makes the producer identifiable for
the purpose of consumer protection (though theywedwill be identifiable, according to the Opinion
of the Article 29 Working party, for the purposé data protection).

Besides being defined explicitly, the meaning dégal concept can also be defined implicitly, i.e.,
through its use within legal discourse (and inipalar within legislative discourse). This happéms
various ways. Sometimes the legal norm indicates tiine concept applies to certain entities under
certain conditions (that such entities, under soohditions count as instances of the concept); for
instance, it may say that also a three wheeledchkels (counts as) a motorcycle, so that it may be
driven with a motorcycle licence, or that a frogifish, so that the prohibition to take fish adgplies

to frogs. In other cases the law states what ciamditoriginate the event or state of affairs désati

by a legal concept and what follows from such anative state of affairs. Consider for instance the
rules stating under what conditions a contract eomt® existence, is terminated, and what the legal
effects of a contract are, the rules establishihgmwecitizenship is acquired and what is entailed by
being a citizen, or the rules establishing when aoguires and loses ownership, and what are the
rights and duties of an owner (for a discussiosarfie views on this issue, see Sartor 2009).
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Consequently, legal semantics is determined (anotimgr things) by legal doctrine, to the extent that
doctrine determines, identifies or constructs legaims on the basis of the sources of law. The
discussion concerning the meaning of a legal canicep legal system concerns establishing what
norms -leading to, or departing from, the term esping the concept- hold in that system. Since the
inferential links holding in a legal system repms®r are derivable from, norms of such a system,
this discussion is inseparable from the doctriaalies concerning what legal norms belong to a legal
system (given the available legal material, suchegsslation, precedent, custom, and so on) and
consequently constitute correct premises of legasoning with regard to that system. On the one
hand, when we argue that in a given legal systataiogpreconditions determine the application of a
concept and that certain consequences follow ftpme are arguing that certain norms exist in sach
system, according to a certain interpretation. @ndther hand, when we consider whether a certain
norm exists in a legal system we must take intmactthe conceptual network in which the norm
participates: if the norm links a conceptual quedifion to certain preconditions, we must consider
what consequences other norms connect to thatfigatbin; if the norm provides consequences of a
certain conceptual qualification, we must consigleat preconditions entail this qualification.

In fact, by constructing in a certain way (throwtgctrinal interpretation/con\-struction) the meanin
of a certain concept in a legal system we contgliatdetermining the substantive legal conclusions
derivable according to that system. Consequentty,will argue for one or the other interpretative
construction of the relevant norms, according tatdonclusions, derivable according to such norms,
we believe better fit (the values and principlesassociate with) the considered legal system.

Consider, for instance, the recent debate abottregrwhere the absolute prohibition of torfuhas
been recently questioned with regard to the treatroesuspect terrorists. A lawyer believing tha t
law permits infliction of pain on detainees for therpose of extracting useful information has two
ways to go about showing that this is the case:ldhger can take either a restricted view of the
conditions for applying the concept of torture (riempg, for instance, that permanent physical dagnag
is caused, so as to exclude that there is tortdmenwpain is inflicted without such an effect) or a
restricted view of the consequences of qualifyingaet as torture (assuming that only certain kiofds
tortures are always forbidden, while other kindgasfure are in certain circumstances permissible).
Correspondingly, a lawyer believing, on the conftréinat the law never permits any infliction of pai
for the purpose of extracting information will ctaithat every pain inflicted for this purpose quesf

as torture, and will claim as well that the law lplits every act of torture regardless of the farm
may take. The two lawyers, in offering what thegwias justified conditions for qualifying an act as
torture or as justified consequences following frtns qualification, will characterise in different
ways the concept of torture, and this will haveevaht deontic implications (the first characteitat

of torture permits certain actions on detaineespa& which the second characterisation prohibits).
As this example shows, the characterization of llegacepts is no neutral activities: it concerns
establishing what norms hold in a legal systemthod what norms have to be applied by judges and
imposed upon the party. It is not an activity deglivith mere descriptive linguistics: it is ratteer
central aspect of legal interpretation.

8 As stated in Art. 5 of the Universal DeclaratiochHuman Rights: “No one shall be subjected to tartar to cruel,

inhuman or degrading treatment or punishment.”
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2.2.  Why Systems of Legal Concepts May Still Be Useful

We cannot provide here a detailed analysis of ¢hsans why the endeavour of building structures of
legal concepts can be challenged. Let us just merdgome of these reasons (for a more detailed
account see Sartor 2009):

- Legal change may question the validity of conaaphierarchies. As the law evolves, new
inferential links are introduced -by the legislatdyy precedents, by custom- newly
associating a legal concept to a certain conditiora certain effect, or dissociating the
concept from one of its pre-existing conditions effects. In introducing such new
inferential links, conflicts with existing conceplustructures, as resulting from definition
and from taxonomic inheritance, are inevitable, amevitably legal evolution is to prevail
over static conceptual hierarchies.

- Definition cannot fully capture the meaning of& concepts. In fact to determine what
preconditions and effects characterise a certaicemm we must also consider what can be
obtained through correct interpretation of laws aades, what emerges from customs and
other legally relevant social interactions, etc.

- A definitional approach to legal concepts appearsn more unable to fully capture the
legal meanings, if we include among the relevafgrential links those emerging from legal
practice, such as non-verbalised attitudes of leggdoners.

- The preconditions for applying a concept make ¢bncept dependent upon the reasons
justifying its application, while effects derivirigpm the application of the concept indicate
what conclusions the concept is a reason for. $e@bons can be supported by rationales,
and they can be attacked by contrary reasons f(reasty the concept should not be
applied or why we should not, given certain sitadi, derive its conclusions). These
underlying dialectics get lost when we take a diedinal attitude.

- In order to enable the relevant values and istert be realised through the application of
the law in different contexts and across differsabject matters, we need to shape legal
inferential links (legal norms) in the ways thasbpromotes such values and interests. This
may lead us to abandon terminological consisteforyinstance, we may need to understand
causality in different ways in private and crimitelv, or to conceive good faith differently
with regard to customers and to professionals, ifterdntiate notions of fault and
negligence, and so on.

The considerations we have developed exclude teatam assume that any ontology fully captures
the meaning of legal concepts, and the meaningbeofwvords that in legal discourse are used for
expressing such concepts. However, this does nk¢ mnseless the attempt to organize legal meanings
into conceptual structures. We need to be ableats pferential information into legal terms, amd t
use this information according to terminologicdationships. Without terminological information, we
would not be able to make sense of the textual ditations of legal norms and of the connections
between norms having different levels of abstracti@/ithout the inheritance across conceptual
hierarchies, legal regulations would become a chafosiseless repetitions. And specifying the
meaning of legal concepts and their relations hakpsn better understanding legal norms and the
commitments we undertake when representing lef@anmation and addressing legal issues.

There is indeed a feedback circle involved in camsing legal norms, where the assignment of a
meaning to a term and the teleological interpretatf the norms including that term go togethen: o

the one hand we start with a preexisting undedstgnof the term at issue, then we refine our
understanding of the term on the basis of teleoclgionsiderations concerning the norms where the
term appears, which may lead us to revise the gralating of one or more instances of the
occurrences of that term. There is also a comgiationship between common language and legal
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language, where the law inherits in principle theminology of common language (words like “fish”,
“wine”, “food”, “harm”, “pain”, “parent”, etc.), btithen may redefine these words, either through the
legislator's definitional or qualifying statements through legal interpretation.

Thus we need to consider the conflict between |égrpretation and ontology as a dialectical
balance and co-evolution, rather than as a mees{ractive confrontation. This requires that lavgyer
(and ontological engineers working with legal kneglde) have the ability to continuously adjust their
onto-terminological constructions as the law evsl{taking into account the need to implement legal
values), and at the same time to make concept@dys®s bear on the interpretation of legal norms
and on the solution of legal cases.

In conclusion, the task of providing an analysish&f meaning of such legal concepts does not pertai
uniquely or mainly to legal ontology as a sepadiseipline. It rather pertains to legal theory,dkeg
doctrine and legal sociology, and such disciplicess use the tools provided by ontological resesrch
order to better specify their proposals and findingOn the other hand work on computational
ontology (for purpose such as information retriesaknowledge representation) should use the inputs
provided by legal theory, legal doctrine and legatiology in order to develop legal conceptual
structures appropriate to the purposes the oneddgeing developed are meant to serve.

3. Systems of Legal Concepts in Legal Doctrine

The potential connection between modern legal ogtes and legal doctrine is the common concern
for the conceptualisation of the law. A further uiry is to be made, however, before we can assess
the extent to which doctrinal legal classificati@as be reused in the computational context. Indéeed
cannot be trivially assumed that the formal strietof the conceptual networks found in doctrinal
classifications is similar enough to the formausture of computational ontologies and some kind of
analysis is required to see how and to which extemtwo structures can be mapped. Therefore, we
will analyse in the following sections, first, thetructural features of conceptual structures in
ontologies, and secondly, the formal structurelagsifications in legal doctrine.

3.1.  System of Concepts, their Topological and Semantic Properties and Methodol ogy for
Exploring them

In our analysis of legal concepts will rely on foelowing notion ofsystem of concepts conceptual
system

A conceptual system can be conceived as a networkhich each node corresponds to a
concept and each line in the network corresponds ltok between concep{3hagard 1992:
30).

Furthermore, since the links between concepts lasemantic nature, a conceptual system can be
regarded as a semantic network. Two issues areréteisant for the analysis of a conceptual system;
on the one hand, thipological structurethat it gives place to, i.e., the architecturetloé links
between the concepts (namely, a tree, a rooted-thee one with a unique beginner or root element—
, ...); and on the other hand teemantic relationgxpressed by the lines that unite the nodes in the
networK (this relation can be an inclusion relation —iseameronymic relation —part-of-, ...). In this
context, we should be able to answer these twdiguss

®  The relevance of the explicit understanding of ititended meanings for various types of arcs amkkslin semantic

network structures has been highlighted by (Wo&¥#51L
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« Are the conceptual structures of ontologies androi@d legal classifications equivalent with
regard to their topological structure?

« Are the conceptual structures of ontologies androi@d legal classifications equivalent with
regard to the semantic relations expressed byrtke between their nodes?

With regard to the analysis of topological struetarmethodological precision is required. It is tvor
noting indeed, that the graph paradigm is broatian tontological modelling. Ontologies and
databases are constrained by an external setesf wilereas a graph is not necessarily constraimed a
can reflect an emergent system itself, with no retiecontrol (Bales and Johnson 2006: 453). If we
limit ourselves to explicit conceptual systems asspnted by legal doctrine, we are accepting the
restrictions imposed by external rules of orgarmsatof concepts (for instance, the correct
construction of a taxonomy following the Aristotadimethod of division bgenusanddifferentid®).

Our analysis is limited to the explicit links mabg the authors between concepts. The definition of
what counts as an explicit link is controversialt bere it will be assumed that two ways exist for
expressing it: either textually or graphically. $thas effects on the cognition of legal contemtghé
first case it will be necessary to do a complegelirey of the text in order to extract the elemefthe
system of concepts and infer their relations; i@ second case the graphical representation makes
easier the cognition of the classificatory struetdtVhen an explicit verbal description is made of a
system of legal concepts, the author usually puspecial emphasis in marking linguistically the
conceptual structure by using specific linguistiarkers that describe the structure (suclx ase
divided in y and z there aren types of x; ...), for instance, in Gaius division of personghé
principal division of the ius of persons is the following, namelwt thll men areeither free or
slaves” When the system of concepts is presented grdphibeough a schematic representation, the
diagrammatic lay-out replaces linguistic markerd &éme information is transmitted directly through
the interpretation of the image. Even if some ins¢s can be found in legal history (see Figur¢hg),
diagrammatic representation of systems of legatepts is not very usual in the legal domain unlike
in other domains.

19" The method of division is presented by Aristotié’Dsterior Analytics“It is such attributes which we have to seleqt, u

to the exact point at which they are severally @few extent than the subject but collectively ceasive with it; for this
synthesis must be the substance of the thing.” Kesless, the method of division, consisting in khewledge of how
to divide forms into kinds, was already proposedPlyto in thePhaedrusand described in more detail in tBephist
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Figure 1. Arbor servitutum. From the 1548-1550 edibn of the Corpus Juris Civilis, Digestus
Vetus, p. 770. (Source Hayaert 2007: 319)

This is why the conceptual systems that will bespnted in this paper have been manually
constructed on the basis of explicit linguisticustures whereby the author of the text marks class
subsumption, generic semantic relations or otheaséc links.

However, it is conceivable that other more commerceptual graphs can emerge from the statistical
analysis of the corpora composed by legal doctrieals. Further analysis in this direction using
current statistical approaches combined with N&tLuamguage Processing Techniques could reveal
implicit conceptual systems emerging from doctriteadts and propose new analytical approaches of
traditional legal theory, as well as put them maceurately in connection with structural featurés o
computational ontologies.
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3.2.  System of Conceptsin Ontologies

A conceptual system, according to the definitioavited above, consists of “concepts” and “links”
between them. In ontologies the system of condefitasvs a pre-established scheme, usually taking
the form of a rooted tree, where concepts are @sgdrvertically, from more general to more specific

Thing
Activities
Agent
Legal-person
Natural-person
Object
Physical-object
Immovable-property
Movable-property
Physical-agent
Social-object
Economic-object
Information-object
Legal-object
Quality
Region

Figure 2. Fragment of DALOS ontology of consumer la.

For instance, let us consider the fragment of ti&.@S" domain ontology shown in Figure 2: the
topological structure is that of a rooted tree hvétsingle initial elemeniThing ) further divided into
the branches oActivities , Agent , Object , Quality andRegion . Other nodes span out
from these branches, giving place to new brancheas. instance,Object is divided into
Physical-object andSocial-object , from which further branches of the tree fan out.

The semantics of the arches linking the nodes ®ftiéee in Figure 3 is an inclusion or is-a relation
which is the creator of the ontological backbome: taxonomy of entities. In the case of the DALOS
ontology we can observe, for instance, thatial-Object is-a kind ofObject , andObject is-

a kind ofThing .

1 The EU DALOS project (Drafting Legislation with @Mogy-Based Support) is aimed at providing leg@is with

control over legal concepts and the correspondowabulary across several European languages. Thé&OBAlomain
ontology represents the consumer law and was mgnballt with the aid of NLP support (Agnoloni et. 2007;
Francesconi et al. 2007).

10
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Thing
is-a

Object
is-a

Social-

object

Figure 3. Taxonomic semantic relationsié-a) in DALOS ontology.

However, in DALOS ontology semantic cross-refersnesot directly represented in the tree-like
structure of Figure 2- are established throughddfénition of properties. For instance, the propert

provides-information-orhas as its domaimformation-object and as its range has, among
other conceptsagent . There exists, thus, in fact, a semantic relatimking agent and
information-object , although these concepts are not directly linkedugh theis-a relation

represented in the tree-like structure. Due to ehfgther semantic links represented through
properties the actual structure of the semantiovart is much more complex than the initial
taxonomy (although the network follows anyway theyamizational schema established by the
designer).

3.3.  Systemsof Conceptsin Legal Doctrines

If we apply to the legal domain the definition afy’stems of concepts” provided above we will obtain
that:

A system of legal concepisr legal conceptual systens a network in which each node
corresponds to a legal concept and each line iméftvwork corresponds to a link between legal
concepts.

In this sense, legal classification understood hes definition and organisation of legal objects or
concepts is the task that gives place to systentegaf concepts. This is precisely one of the ways
which doctrine contributes to the systematisatibrihe legal systef Doctrine builds theories in
which each concept has its definition, for the sil&satory order relies on the features specifiethie
definitions. For instance, contract theory will idef contract as a legal transaction with certain

21t has been highlighted that there exist diffedertls of legal systematization: (i) systemati@atof legal concepts; (ii)

systematization of legal rules in institutions drdnches of the law according to the piece of teétiat they regulate;
(i) systematization of legal rules on the basighe values they pursue and their justificatiam) §ystematization of
those values themselves, establishing an axiolbpiesarchy (Renauld 1958). Legal doctrine is nietags clear as to
the object of systematization or classification, haghlighted by (Pound 1924: 941): “[...]it is not aemmon for
analytical jurists, assuming to classify "the lawd, move, without apparent consciousness of thesitian, from
classification of legal precepts to classificatioh the subject matter of legal precepts, or to sifastion of the
institutions by which that subject matter is matfeative by means of legal precepts, and vice vérsa

11
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properties (and therefore as a subclaskegdl transactiol, partiesas natural or legal persons that
participate in a legal transaction (and therefmeaarole of the classewatural personand legal
persorn), and so on. The relevance of the definition amgdnisation of legal concepts is the design of a
conceptual map of the domain, a structured univefsdiscourse shared by domain experts that
enables their communication and mutual comprehandio other words, it is the creation of a
knowledge systefi In this sense, when a legal scholar speaksonfractany other domain expert
should be able to recognise the concept and theréfmow what kind of entity the term refers to.
Nevertheless, the conceptual map of the domain dbemusly not remain always the same, but a
certain conceptual dynamics exists, a sort of déwwiwf legal conceptual systems due to changes in
regulation or to judicial interpretation that eittraodifies the intensiondlor extensiona? definition

of concepts, or creates new concepts. Sometimas e subsystems will be created, like labour
law, consumer law, ... (Collins 1997: 64). Doctrisgstems of legal concepts can be thus considered
dynamic conceptual systems, just like scientifinaptual systems are (Thagard 1992).

The most significant efforts to provide the defnit of a basic conceptual language of the law took
place during the XIXth century. Indeed, partly ifhced by the positivist paradigm, partly driven by
the desire to give law a scientific methodologycaties of legal research were committed to this
endeavour. Apart from the philosophical underpigsirf the effort, practicalities were as well at
issue, for the development of a common terminolfmyylegal reasoning was deemed essential for
achieving clarity and correctness in legal thougtthe common law sphere several scholars refer
indeed to the need of establishing a clear usadegal terms that would free legal discourse from
obscurity (for instance Bentham, Austin and Wigmofihis is the stream of thought corresponding
mainly to analytical jurisprudence, with roots irham’s thought and that starting from Austin’s
The Province of Jurisprudence determin€iB32) leaded the quest for the main conceptual
components of the law. In continental legal thougtgimilar line of thought was manifested in the
works of the German pandectists. Represented by iegal scholars such as Savigny, Ihering, Puchta
and Windscheid, and with origins in Hugo, it deysd in the context of a strong debate on the
suitability of codification which would eventuallgulminate in the German Civil Code, which has
been considered more similar to a doctrinal treatlsan to a legislative piece of wdtk The
weakening of this stream of thought can be tracek o the jurisprudence of interests, by Ihering,
who had been one of the major figures of the caedist school.

The works produced by the main figures of bothastre of thought provide useful data for an analysis
of legal conceptual systems with a historical pectipe. Together with some examples extracted from
current legal doctrine they will be the material which to run our analysis of the structural and
semantic characteristics of doctrinal legal congajpgystems.

13 On the idea of legal classification as a knowlesiggtem see (Collins 1997: 57).

4" For instance when a new act changes the defimti@enconcept like “environmental risk”.

15 Such as when case law establishes that a bicyitleavan instance of the concept of vehicle in itterpretation of a

certain act.

® The BGB (German Civil Code) has actually been cséidi as embodying an abstract system of private iiaw,

accordance to the conceptual apparatus built bpdhéectists rather than a system adapted to aminditions of life in
society (Wieacker 1995: 376).

12
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4. Types of Systems of Legal Concepts

In the present section we will compare legal cotuafsations on the basis of the degree of
abstraction of their conceptual units and of thedléf semantic relationships connecting them.

41.  Degree of Abstraction

From the point of view of content, systems of legahcepts can be more or less specific. That is,
there exist, on the one hand, certain systemsgal lncepts that deal with the concepts spedfi t
subdomain of the law, like works dealing with ciléw or criminal law’, where the conceptual
networks basically contain concepts particularhef domairff. On the other hand, there exist systems
of legal concepts that aim at providing a generelupe of the whole legal domain and therefore
contain more abstract notions that require a mohdogophical reflection and theoretical
commitments.

An early example of domain-specific conceptual eyst is the tripartite division of the law
established by Gaius, a Roman jurist of tié@ntury AD®. Three are the main branches of the
hierarchy as described irhe Institute®f Gaius:persons , things andactions . Each of them is
further divided into more specific classes. Persamesdivided intdree andslave , dependent

andindependent , in curatorship andin guardianship . Two subclasses span out from
personsfreeborn  andfreedmen . And the latter are further classified immman citizens :
latins  anddediticii . The scheme is methodologically followed, givingyatematic exposition

of the law that faithfully respects the method niision by genusanddifferentia

" On the idea of doctrinal subsystems which aspinhsistence and coherence see (Collins 1997: $0-61

8 The same concept can even exist in different subd®@rand have different meanings in each of thenmc@uts like

“wilful misconduct” and “negligence”, for instancare not the same in criminal theory and in cigg8ponsibility theory)
(Vernengo 1986: 235-236).

The use of hierarchies for presenting legal cotscefas actually already common before Gaius anek tiseevidence to
believe that it was an influence of Greek philosophthought on Roman Jurisprudence (Talamanca 10&so 1976,
Gaudemet 1986).

19
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Law
Persons
Free
Freeborn
Freedmen
Roman citizens
Latins
Dediticii
Slave

Independent
Dependent

In curatorship
In guardianship

Things
Private
Public
Corporeal
Inheritance
Usufruct
Servitude
Obligations
Legal
Praetorian
Contract
Quasi-contract
Wrong
Quasi-wrong
Mancipi
Nec mancipi
Actions

Figure 4. Gaius classification of the law.

14
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Another early example of legal classification invpte law is found in the Justinian Code, which
inherited Gaius scheme. Figure 5 shows the claasibin of the sources of obligations according to
the Justinian Code, which follows a quadripartiti@ontract , Quasi-contract , Delictus
andQuasi delictus

<Sources of obligations>
<Contract>
<by performance/ delivery of propertye—>
<verbally verbis>
<by writing itteris->
<by consent eonsensw
<quasi contractus —similar to those founded onregtt
<Delictus >
<quasi delictus —similar to those founded on arrofé->

Figure 5. Classification of the sources of obligatins according to the scheme of the Justinian
Code.

During the XIXth century legal doctrine and leghéory developed both types of systems of legal
concepts, namely, domain specific and more genEigure 6 shows a fragment of Windscheid’s
classification of real rights according to privide.

<real rights>
<servitudes>
<positive: they oblige the land owner to accept sitrimg that the holder of the
easement is entitled to do>
<negative: they oblige the land owner to omiegan behaviour >

<personal: for the benefit of a particular person
<ususfructus>
<usus>
<habitation>

<praedial (real): for the benefit of a particultate>

<continuous>
<discontinuous>

<pledge>
<emphyteusis>

<right of superficies>

Figure 6. Windscheid'’s classification of real righs (Windscheid 1930: 477 ff.)

15
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More general systems of legal concepts were degdlby several scholars during the XIXth century,
which focused on the detailed atugjical® analysis of rights and duties trying to providéoemal
account of legal discourse and reasoning. The @medvide a complete and detailed framework for
such notions and to go down in history for suchiex@ment was Hohfeld (1917), although some
other legal scholars had already dealt with thas®epts for a while (among which Austin himself
(1832), Holmes (1870, 1872 and 1873), Holland ()8Bangdell (1887 and 1900), Salmond (1902),
Taylor (1908), Gray (1909)). This trend would dig at the turn of the century due to the shift from
the so-called “expository paradigm” (Herget 1999jHe sociological paradigm represented in figures
such as Holmes and R. Pound and very well illustréty Holmes’ momentous phrase: “the life of the
law has not been logic: it has been experiencelrfide 1881).

However, not only legal theory is concerned witle ttonstruction of abstract systems of legal
concepts. Also scholars working in particular arebthe law often build networks of their concepts
and ground them on general theories of the lawiristance frequently civil law works try to linkeh
domain of private law to a general theory of the land this way provide connections between
domain specific concepts and more abstract con¢épténstance betweecontract  andlegal

act ; or betweerparties  andlegal person ).

%0 |t has to be noted that that the sense in whiehtéhm logical was used in that period differs frizencurrent formal

understanding. In late XIXth century legal discautise adjective ‘logic’ was used to characterismetbing analytical,
clear, ordered, not contradictory, but by no meaasided a precise reference to the propertiesazfern symbolic logic
as derived from the works of George Boole (1834vs of Thoughtand Gottlob Frege (187Begriffsschrift usually
translated asoncept writingor concept notatioy) among others.

16
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<"FACT" natural reality

<objects>
<things>
<human body>
<intellectual work>

<facts>
<positive fact>
<negative fact>
<hypothesis>
<(im)possibility>

<non-legal facts>
<legal facts>
<behaviour>
<act>
<non transactional act>
<tacit acceptation of
inheritance>
<illicit act>
<wrongful licit act >
<abandonment of a thing >
<delivery>
<transactional>
<financial>
<non financial>

<unilateral>
<bilateral>
<multilateral>

<unipersonal>
<pluripersonal>
<complex party>
<other human facts>
<having certain qualities>
<facts of knowledge>
<event —natural->

Figure 7. Classification of legal reality. From (Saco 2005)
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The particularity of this scheme is that it prode comprehensive overview of the categories on
which the law operates, reaching therefore a hayellof abstraction (for instance the categories of
facts or objects ), but at the same time a connection remains tarete categories of very
specific domains of the law. The categoryfinfncial transactional act , for instance, is
directlgz/l connected to the concept afntract , which is much more familiar to the practicing
lawyer—.

4.2.  Typesof Semantic Relations

A further distinction of systems of legal concebtslt by legal doctrine can be made on the basis of
the semantic relations linking the concepts ofsygem. In this sense we can speak of:

i. Systems of concepts that organise concepts in tefngenerality giving place to a vertical
ordering from more general to more specific corgdptown as well as classification ggnus
anddifferentia In these systems the relation linking concepteésinclusion oiis-a relation,
and

ii. Systems of concepts that gather together the elsmennected to a particular event regulated
by the law, likecontract . This last kind of organisation can be called ‘fggpienal family”,
in the sense that the nodes of the conceptualmystere a functional role in the particular
frame of an event regulated by the law. For ingaitthe case of contract, relevant members
of the system would be: the requirements (form,eagrent, capacity), the effects, the
parties, ...

Both kinds of conceptual systems are highlightedCloynu (1990: 195 ff). Firstly, an example of
conceptual systems organising concepts on the bba#ie genus and differentia method of division is
the following one:

Disposant
A titre gratuit
Testateur
Donateur
A titre onereux
Vendeux

Figure 8. Typology of “disposant”. Source: (Cornu $90: 201)

As to the semantic relations linking the conceffitthe structure, they aiie-a relations. In this sense,
thus,Donateur is-a Disposant-a-titre-gratuit , andDisposant-a-titre-gratuit
is-a Disposant

This kind of semantic links is commonly found irethforementioned works of conceptual analysis
developed during the XIXth century, as the follogviexamples show. Figure 9 reports the concept of

legal fact as conceptualised by Windscheid and the set dfulkdypes, which are linked to it
through the inclusion relation so thptivate declaration is-alegal fact ; passing of
time is-alegal fact , and so on.

2 The concept of legal transaction is actually mooenmon in the analysis of legal doctrine than ia ttomain of

practicing law, for it is not regarded as a legatkegory in various legal orders. On the histora@ins and the presence
of this category in the various legal systems Sae¢o 2005: 278 ff.).
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<Legal facts>
<Private declarations of will: legal transactions>
<Public declarations of will (by the judiciary other state
bodies) >
<By law: all other legal acts>
<lllicit acts>
<Passing of time>

Figure 9. Windscheid'’s classification of legal fact (Windscheid 1930: 200-201)

Similarly, Figure 10 shows the conceptualisationpefson as presented by Puchta. In this case
concepts are structured in various degrees of depting hierarchical chains based on the inclusion

relation: charitable foundations is-a universitas bonorum ;universitas
bonorum is-alegal person ; legal person is-aperson ..
<Persone
<Natural>
<Slaves>

<statuliberi>
<in libertate esse
<Free>
<Intermediate classes>
<de factoservitude>
<auctoratus>
<adiudicatus>
<colono>
<ingenui>
<freed (liberti)>
<Roman citizens>
<non Roman citizens>
<latin>
<peregrini>
<sui iuris>
<alieno iuri subiecti>

<Legal>

<universas personarum>
<state>
<corporations>
<priest organisations>/ <curia>/ <legion>
<church>

<universitas bonorum>
<inheritance>
<charitable foundations>

Figure 10. Puchta’s classification of persons (Puth 54 ff.; 6-9)

Secondly, operational families of legal conceptthgatogether concepts which are semantically
related and form a functional set.
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Obligation
Debt
Credit
Object
Payment

Figure 11. Operational family of the concept Obligéion. Source: (Cornu 1990: 207)

The example presented in Figure 11 includes theralenoncept of obligation and related
concepts likedebt , object of the obligation opayment .

In this case the semantic link is not anymore afusion relation, but a more complex connection.
Payment is not a kind ofobligation  , but a way of extinguishing the obligation. Neitle the
object a kind-ofobligation , which can be rather considered the content ofotsigation. In
general terms, thus, we could say that the condsgdtsging to the group are semantically related,
and the specific relations holding between thenhwaity.

As to the topological structure of the differenidts of conceptual systems according to the semantic
relations that unite their concepts, some diffeesncan be highlighted. On the one hand, systems
structured around the is-a relation will corresptme rooted-tree, ideally with a single beginned a
with new nodes fanning out from each node.

<real rights>
<servitudes>
<positive >
<negative > O\

<personal >
<ususfructus>
<usus>
<habitation> o

<praedial> o

<continuous>
<discontinuous>

00O

<pledge>
<emphyteusis>
<right of superficies>

00O

: . . . _ Is-arelations
Figure 12. Windscheid's classification of real rigks

(Windscheid 1930: 477 ff.)

Figure 13. Structure of is-a hierarchies.
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On the other hand, operational families of congepit not necessarily follow the model of a rooted
tree, and will acquire more diverse structuressTitidue to the fact that concepts in an operdtiona
family are not necessarily related to a single tiegi, but can form looped structures. Indeed, we
could say that in the operational family ©bligation , obligation is semantically related to
debt ; debt is semantically related wedit , and so on.

Obligation 0O ——— 0
Debt
Credit \ /
Object 0

Paymer / \
(@]

Figure 14. Operational family of the
concept Obligation. Source: (Cornu 1990: 207)

Semantically-related-to relations

Figure 15. Structure of an operational family of cacepts.

Sometimes both types of systems of concepts, nanmgely systems of concepts and operational
systems of concepts will be mixed. In this caseadety of conceptual structures and semantic
relations will be intermingled. In the followinggfire, for instance, we can see the operationallfami
of Contract (contract and its requirements, which are notdihky an inclusion or is-a relation)
connected to an is-a hierarchy of the types of fvothform ad substantiam —form required
for the validity and the effectiveness of the caotr andform ad probationem —form required

to proof the existence of the contract- are tydgdenm):

Contract
Agreement
Object
Cause
Form
Ad substantiam
Ad probationem
Figure 16. Taxonomical and operational family
of concepts.
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4.3.  Other Forms of Conceptual Organisation in Legal Doctrine

It is possible to think, however, of a global orgation of legal contents in which a broader
perspective is taken: this would be the case obthaches of law and legal institutions. At thigelg

it is legal norms that are being assembled unaenanon category because of the subject matter that
they regulate, their goals and their underlyingieal(Renauld 1958: 171-172).

Within the division of the law into different brames, it is necessary to distinguish two issueghen
one hand, the different areas in which the subjeatter is divided; on the other hand, the order in
which those areas are presented in legal discdbesét scholarly works or legislative texts). It is
natural to think that these two aspects will ugub# connected, since from the moment that onésstar
to think of the different main areas of which tl&vlis composed, it becomes relevant to imagine an
ideal order in which those areas are to be predente

As to the order in which legal materials are orgadj there are two possible options: either foltawi
the order established by the legislator or intragiyia new order that follows some kind of rational
organisation. The former is typical of doctrinal lk® extremely committed to the structure of the
original text, whereas the latter is characteristicsystematic expositions of the law, like thode o
XIXth century German legal scholars.

Among the latter, both Savigny and Windscheid srspecial concern about the division of the
different branches of (private) law and their ordeexposition. In the case of Savigny private iaw
considered to be composed of “family law” (pure amgplied), “real rights”, “obligations” and
“inheritance law”. Once he has identified thesdedédnt parts Savigny suggests the order that he
considers more suitable for their presentationrendtates the need of developing a general parewhe
the common elements to other parts of the law (gal capacity, modification and extinction of
legal relationships, ...) are assembled:

<Private Law>
<Real Rights>
<Obligations>
<Family law (pure and applied)>
<Inheritance law>

Figure 17. Branches of private law (Savigny1886: 38ff.)

Windscheid, at his turn, divides private law indogeneral part, composed of “of law in generalf, “o
rights in general”; and a special part containifey of property” and “family law”. The first part
deals with legal principles applicable to legalmerand to all types of rights, whereas the secamnd p
presents firstly, “law of property”, which is sussévely divided into “legal relationships over tggi;
“legal relationships between persons (obligatioasyl “inheritance”; and, secondly “family law”.
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<Private Law>
<General part>
<of law in general>
<of rights in general>
<Special part>
<the law of property>
<legal relationships over things>
<legal relationships between persons>
< obligations>
<inheritance law>

<family law>

Figure 18. Branches of private law (Windscheid)

Aside from the noteworthy similarities between tiwe plans of organisation of the law (they clearly
share some categories: <Family law>, <inheritanee>| <obligations> and the prevision of a general
part) it is important to highlight the differencestween these structures and the models of legal
concepts presented in the previous sections. Whénethe former categories refer to subject matters
or broad topics (for instance, <family law>), irettatter, categories refer to legal objects wittare

to which normative assertions can be made (Ex:urabperson>, “a natural person shall be liable for
negligence”).

This leads us to an interesting observation wigfare to the idea of “legal classification”, namelyat

it is an ambiguous notion for it us used to reféner to the classification of legal objects (cqptsg,

or of thematic areas of the law. This ambivalenicthe concept of classification was already noticed
by (Pound 1924: 940-941), who pointed to the existtonfusion in some doctrinal works, where
authors move in their classifications, from oneslde another.

A mixture of classification of concepts and subjewtter can be observed for instance in Holmes’
classification of duti€d, where some branches of the law are attachedtasasses to some of the
types of duties, for instance, the “law of prizef',“criminal law” as subclasses afuties of all

the world- to the sovereign- , even if, clearly, “criminal law” is not a kind afuty, but a
subject matter in which duties will be establishgdhe legislator.

22 One of the peculiarities of Holmes classificatisrihe shift of perspective, for he tried to sollie problems in Austin’s

taxonomy by suggesting a classification of the @mwthe basis of duties instead of rights (Kello@34: 6; Kellogg
2007: 67).
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Duties
<Of all the world>
<To the sovereign>
<Law of prize>
<Military service>
<Criminal law>
<To all the world>
<Law of libel and slander —civil actions->
<Injuries to the person —false imprisonmert, ...
<Some nuisances?>
<Fraud independent of contract or special rahets
<To persons in particular situations or relatiorome of them speci
applications of <To all the world>>
<Law of offices- corporations>
<Monopolies — patent rights, ...>
<Posession>
<Ownership. Easement. Rent? ...>
<Contract>
<Domestic relations>

<Of persons in particular situations or relations>
<To the sovereign>
<of officers —-impeachment, ...>
<eminent domain>
<taxes on property>
<To all the world —some are special applicatiohsTo all the world>>
<Corporations>
<Duties of landowners to not make nuisanceseir tand, ...>
<To persons in particular situations or relatioAscluding more specit
applications of <to all the world>and <to persamgarticular situations or relations>>
<Members of corporation to each other>
<Landlord and tenant, ...>
<Trustee andestue que trust
<Contractor and contractee>
<Master and servant>
<Guardian and ward ...>

Figure 19. Holmes’ classification 1872. (Source: Hget 1990)

As to the topological structure of this kind of ceptual system it corresponds to a rooted-tre@jlide
with a single beginner and with new nodes fanninggfmm each node. In this sense, thus, it is quite
similar to the informational structure of taxonoalids-a systems of concepts. Nevertheless, an
important difference exists, since in this casettip®logical structure does not represent a comiylet
consistent semantic architecture. In other woras,structural links do not stand in all cases ffar t
same semantic relation (since, for instance, efighely are structurally placed in a similar way,
“criminal law” and “contract” are not linked thoughe same semantic relation to the superclass
Duties ).
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5. A Mapping between Doctrinal Conceptual Structure and Computational
Ontologies

On the basis of the considerations made in pre\deasons, some conclusions may be drawn:

Firstly, there is a general topological correspowgebetween doctrinal conceptual structures and
computational ontologies. Both are based on a t@xonor is-a structure with further semantic cross-
references that create more complex networks ofequs.

Secondly, in terms of reusability, special attemth@s to be paid to peculiar structures found galle
doctrine. On the one hand, sometimes legal claasifin refers to topics or thematic areas (the so-
called “branches of the law”) instead of referringegal objects. On the other hand, sometimed lega
classification mixes both “branches of the law” daglal objects. When translated into computational
ontologies a clear distinction should be made betwaoth, either creating different ontologies (one
for topics and the other for entities) or creatmgsuperclasgopic or Legal Topic  for the
branches of the law, and another oneGoncept/ Legal_Concept

Thirdly, with regard to semantic types of relatiposnceptual models of legal theory foresee nog onl
is-a or inclusion semantic relations, but as wafictional groups of concepts where semantic liraks ¢
be of different types.

Fourthly, if we now make a comparison of (i) thesteyns of legal concepts based on the semantic
relation is-a and (ii) operational systems of legahcepts in terms of their suitability for being
translated into a formal ontology, several obséowatcan be made:

- theis-aare easy to transform, the operational systenteggaf concepts are not;

« the reason is that the is-a can be directly reptedan the languages for the formal representation
of concepts (such as OWL, the main standard forsd#reantic web), as an inclusion relation
linking a class and its sub-class. Nevertheless iitnportant to note that not all the subclasses
identified in a doctrinal classification will be foalised as subclasses in an ontology; some of
them might, for instance, be roles instead of st such as in the case dtizen or free with
regard to the clagserson

« in the case of operational systems of legal cosciéps not clear how to represent logically the
relations linking concepts: what is the logicalatein betweercontract andparties ? Or
betweencontract andform ? It is clearly not an inclusion relation sincer fostance, the
parties are not a kind of contract, neither are rémguirements for the contract to be valid.
However, could the relation linking the requirensenf a contract with the contract itself be
considered a meronymic or part-of relation? Celyanot if we consider the meronymic relation
as referring to a material or physical part, butairwider sense of the notion of part such a
conceptualisation might be possible. Indeed, if anderstands the parthood relation as one in
which a simpler event is part of a more complexngygee Varzi 2003), one could see the event of
manifesting one’s agreement through a specific fasran event thas part ofthe more general
event of making a contract.

The ontological formalisation of an operational fignof legal concepts requires indeed a much more
elaborated analysis as it will be shown in thedelhg example, where various classes of a
foundational ontology (DOLCH) are involved in the conceptualisation of a seleghl concepts. Let

23 The semantics of the is-a link has been an eaplig tof concern (Brachman 1983). See Guarino andyw{2000; 2001)

on the need of ontologically well-founded is-a Bnkased on philosophical tools such as the notibidentity, unity,
essence and dependence.

24 Descriptive Ontology for Linguistic and Cogniti#mgineering (Masolo et al. 2003).
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us imagine the operational family correspondinghte conceptContract . This set of concepts
would include, beside€ontract , other concepts that are traditionally regardedibgtrine as its
requirementsagreement of theparties , object ,cause andform .

There is a basic distinction in DOLCE that is usébu our purpose, namely, the distinction between
endurantsandperdurants Endurantsare entities that are wholly present at any tifréneir existence,
thatare in time, whereaperdurantsare entities thahappenin time, that is, that extend in time by
accumulating different temporal parts (Masolo e2803). On the one hand, the only possible reiatio
between endurants and perdurants foreseen by DOisCthe participation relation: endurants
participate in perdurants. On the other hand, parda can be related to each other byphehood
relation, that is, a perdurant can be part of argperdurant.

From the perspective of legal doctrimentract  can be understood either as a legal act performed
by the parties with the intention of producing aerteffects, or as a set of normative specificetio
(lex contractuythat the parties accéptFor instance a sale contract may be viewed eithemn event
involving the parties (the event consisting in gagty making an offer and the other acceptingtit) o
as the normative regulation the parties state atmhd to achieve (goaglis transferred from partg

to partyb, partyb has the obligation to pay the pripgetc.). There is also a third meaning in which
the term “contract” is used to denote the docunft@ sheet of paper or the electronic file) which
reports the statements of the parties.

If we follow the first option and we consider thatntract is a legal act, we could define it
ontologically as follows:

Contract : Itis a perdurant. It can be seen as an evehhtsa certain extension in time.

Agreement : It is a perdurant as well. It consists of thaactiperformed by the parties of declaring
their will, so we have two declarations of will,derstood as speech acts (Declaration 1 + Declaratio
2), the contents of which are compatible.

Agreement is part ofContract
Parties (Party 1 + Party 2): They are endurants.

Content of the declaration of will on which the agreement is based, that is, the iorm
accepted by the parties: It is an endurant. A rgentive social object.

Form: The requirement of the form has to be undersa®d requirement that the declaration of will
takes a certain form. It might be a requirementften form, or may consist, for instance, in fhet

that the act is performed in front of a notary. rRacould thus be understood as a property of the
perdurantigreement .

Object : The object is an endurant to which the declamatibwill refers. It can be a non-agentive
physical object (such as a house in a contrachle)) ®r a non-agentive social object (like a righ&
contract whereby the right of publication is sold).

5 The distinction between contract as an act antradnas a norm was introduced by Kelsen (DiezazicGullon 2001:

29).
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Figure 20. Taxonomy of DOLCE top classes (Masolo atf. 2003: 14), showing the classes
endurant and perdurant used to conceptualise the apational family of Cont r act .

Finally, in order to have effects it is requiredhttthe obligation arising from the contract has a
Cause. This is a controversial concept, but let us aeisthe doctrinal approach according to which
the cause of a contract consists in the sharedsgbal motivate the parties into performing the
contract. This could be therefore characterisea pardurant, more specifically a State of the playty
which she has certain goals. These goals have licitb@nd moral. Since it is difficult for the jge to
know what are the internal goals of the partiemetimes for each kind of contract a generic godl wi
be assumed. For instance, in the case of salgotiewill be “acquiring/transfering the propertyesv
the thing”, in the tenancy agreement the goal éll“having/giving the legal right to the use of the
thing”.

The Cause can then be formalised as a perdurant (of the tggmitive-State) previous or at least
simultaneous to the agreement.
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Figure 21. The contract. Endurants and perdurants.
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6. Conclusions and Further Work

The main conclusion to draw on the basis of theipus observations is that legal theory and legal
doctrine represent a precious intellectual capiitth considerable potentialities in the developmeit
computable legal ontologies.

The analysis of the topological and semantic cheristics of systems of legal concepts developed
throughout the history of legal thought providesdewce for tracing some intellectual roots of legal
ontology-building back to the history of legal thyhi. Indeed, similarities in the task of conceptual
analysis performed by legal scholars and the typeonceptual modelling required by ontology
engineering indicate that the former can providgfirl insights to the latter. Nevertheless, adaiar
particularities of legal classifications previoudiiown indicate, reuse of doctrinal constructions i
feasible only provided that their underlying fornséucture is carefully analysed in order to tratesl

it into appropriate logical-ontological forms, adlivig thus confusion between levels (concept victop
areas) and semantic relations (taxonomic vs. djtpexs of semantic relations).

A hypothesis to be studied in further work is thggtems of concepts provided by legal doctrine migh
be specially helpful for the construction of coegdl ontologies, namely, ontologies providing geher
legal concepts, being used in different areas @fldlv. In fact, there are relatively few generglale
concepts, which are often precisely characterisedhat their content can be expressed through the
formal languages of computational ontologies. Famttore, linking the concepts of a core legal
ontology to doctrinal constructions would clarifyetlegal presuppositions determining certain clsice
in ontological modelling (ontological commitment&)nally, a core legal ontology would gain a high
degree of justification, legitimacy and appealit ifould be shown that it corresponds to systems of
concepts used in legal doctrine, by leading authors

In domain ontologies, concerned with the conceptaufiar to particular areas of the law, the reafse
doctrinal constructions might have disadvantagesifipared to semi-automatic building approaches
based on NLP techniques applied to big corporagdlitexts. Firstly, because the number of concepts
required by domain ontologies is usually highemtiacore legal ontologies and, secondly, because
usually systems of domain legal concepts built lctdne are not very well specified and
consequently their translation into formal langusa@ecomes more difficult. Nevertheless, domain
ontologies can draw inspiration from doctrinal domstions in order to structure and disambiguate
lexical units extracted in a bottom-up fashion froig corpora.

Further inquiries will deal with the conceptual wetks emerging from doctrinal works by applying
the graph theoretic modelling paradigm, in ordesée to which extent new conceptual graphs not
subject to any hermeneutic external control afi$és could promote new analytical approaches to the
traditional readings of legal doctrine and furtbarich legal ontological models.
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