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Abstract. This paper presents an analysis on the concefrtelgfvance” in the
legal domain. It uses a conceptual framework afwahce dimensions and tailors
it to legal computational ontologies to represaftévant legal information aimed
to help in legal decision-making processes. A cstsely in the consumer law
domain is presented.
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Introduction

In legal decision-making processes, there is a needtrieve the information that is
most relevant for a dispute, in order to help comsts assessing the legal merit/non-
merit of a dispute, discouraging unmeritoriousrordlous complaints. For example, a
passenger may better identify if the delayed flighbne hour, to which he has been
subjected to, is legally motivated and if the répdrdispute is eligible for redress;
accordingly, the relevant delay at departure isired only from two hours or more.
The air carrier also can better manage disputedance and dispute containment.

Relevanceis assesseih relation tothe matter at hand, a relation between two
entities that corresponds to: (ihe information resourcesuch as a document, a
bibliographical representation, or information, suimed to the information need of the
user; and (ii)the information object retrieved by a systeobtained upon the
introduction of a query or a request, representdtie system language.

Relevant information can be represented by comiputat ontologies, modelling
the legal information objects in an organized amdcsured way, within a conceptual
model, subject to queries and assertions, in areahand consistent manner [4].

Therefore, the research question of this papeioig tan relevance be modelled
within ontologies. To answer to this research daastSaracevic's relevance frame-
work was chosen [1] and tailored to legal domaamprising:algorithmic relevance
referring to the way the information need (queryrequest) is represented within a

" Theoretical frameworks on relevance already eXist. will put aside in this paper other approaches
in which relevance has played a major role: contprtal linguistics (to summarise texts, identifyingd
clustering information, or discovering synonyms®][230] [31], logic (to solve deontic paradoxesB]2
discourse analysis (semantic and pragmatic mari@2sand Information Retrieval (IR) [1].



system; (2)situational relevancereferring to the situation / work task at hancthod
user, normally translated to a taxonomy of disputedes; (3)topical relevance
referring to the topic of the legal information deé4) cognitive relevanceseferring to
the cognitive needs of the user; [&)al saliencereferring to the most important legal
sources recognized by the legal community.

This framework was already approached in the ldgatain by legal scholars such
as Van Opijnen, tailoring the five dimensions te tegal domain [2] [20]; and Geist,
deepening mainly the algorithmic and domain releeds3].

This quadrant of various interplaying relevance'siseful for various reasons: for
avoiding ambiguities on which kind of relevancddshe considered to decide the core
of a dispute; each specific dimension is made eix@nd provides assessment criteria
to understand how relevance is inferred; each dsin@ncovers an information need of
the user: the topic at hand, the cognitive need, gtoblem at hand, the domain
authoritative sources, etc., which are importanthi legal decision making process;
and finally, each dimension is equally important.

This paper proposes a modelling of the variousrjifdying relevance’s useful to
make explicit which kind of relevance is to be ddesed to decide a legal case. Hence,
relevance dimensions are formalized in legal owmfiel® in order to represent
information in a structured and explicit way. Instlwork, relevance dimensions are
tailored to legal ontology-building, in particulan the Relevant Legal Information in
Consumer Disputes Ontology (RIC) and its specitibna the Air Transport Passenger
Incidents Ontology (RIC-ATPI).

The paper is organized as follows. Section 1 reporévious work on modelling
relevance within ontologies. Section 2 describesrtdevance framework and its five
dimensions tailored to legal ontologies. Sectiqgarésents an example of such tailoring.
Section 4 concludes the work.

1. Related Work

The ability to represent relevant information isimtninsic feature of every ontology, as
an ontology by definition includes relevant aspeofs a certain domain. But
acknowledging that relevance is a mutable relatipngperty of information, and that
axioms may become relevant or irrelevant dependimthe contexts, is a rarer concern
among ontologists. In this section, related ont@®gmodelling relevance are
mentioned, emphasizing the dimensions covered.

Bobillo et al. proposed an ontology design pattiennrepresenting relevance in
OWL [5]. Concepts in the domain ontology and cornsép the context ontologies are
related through the instances of a "relevance"sclasification of the relevance
relations between relevant information and cont€ékie changes which are necessary
to implement Bobillo's pattern would consist of gfining a single Relevance class;
(i) defining five instances of relevance and dealg axioms that relate the actual
classes for each case.

Stojanovic presented an IR ontology-based apprdachietermining relevance,
exploiting the semantics of explicit links [6]. Tlyerying process is supported by an
ontology such that other important sources for riaiteing the relevance of results can
be considered: the structure of the underlying donaad the characteristics of the
searching process. Only algorithmic and topicaletisions are covered. Saravanan et
al. postulates that relevance in legal informatietrieval is improved by using an
ontological framework [7]. They apply a standardtmeanatical model for term
patterns identification in judgments. The modelyaagproaches relevance in its system



and topicaldimensiois. Schweighofer acknowledged theprovement of Boolea
search with query expansion using lal ontologies and user relevarfeedbac [8],
testing it ina prototype in the area of European state aid lavis the authors
cognition that ¢égal informatio system providers store usertgormation on searc
practices, andising query logs tincrease search engine perfonoa would be easy !
implement This model depicts cognitive, topical analgorithmic relevance
dimensionsLame presente an IR-oriented legal ontologyf French Civil Code La.
The ontologyprovidesrequest extension and text categorization. NLPsta used t
detect relevantdomain terms andexical relationsin French legislatic [9]. The
ontology is not formalized in any existing repres¢éion language, as OWL,
understand the intended conceptuaion. Only topical relevance is envision BEST
ontologies consists in anlR based-ontologiesvith the aim of retrievingrelevant
knowledge regarding what the outcome of a courisitat would be in a similar ca:
This information may offer laymen insights regagltheir positions for negotiatio It
hastwo main functions: (i) upporting the user to describe a specific legalasion
[10]; and (ii) retrieving and ranking descriptions @uct decisions on similar cas¢
making use of doguent retrieval system based on terms provided bylahimen tha
match tems provided in stored case |.

Both RIC-ATPI (described in Section Zand the BESTontologies have the sar
viewpoints: the ontology retrieves the relevanbinfation to the er-user convening
algorithmic, topical and cognitive releval. Even if topical relevancs addressed, tt
information retrieved does not consider the granul#@ormation according t
cognitive, situational and domain relevance. Ogwmirces of law are not consulted
provide insights regarding laymen's positions fegatiation RIC and RIC-ATPI
ontologies insteaccover the five dimensions of relevance. Table depicts th
dimensiors of relevance covered by each of the presentedogital models

Table 1Dimension of relevance covered by ontological models
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2. Relevance Dimensionsin Legal Ontologies

In this section, the fivdimensions of relevance are defined by indicathregrelation
between some entity ande information object retrieved. In thiwork, a strict
interpretation of the information objc is followed only comprising the textui
information encountered at difent levelssource, content and document level of le
information. As relevancepresupposes a context, the chosen case consists i
modelling relevant legal information of consumersplites in the air transyt
passengerhereinafter ATP) doma [11]. Figure 1 depicts each dimension;figure 2
the different types of relevance are defined by ¢lmments under comparis and
Table 2 summarizetherelevance dimensions applied to RIC and RITRPI ontologies
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Figure 1 Dimensions of relevance

Figure 2 depicts thesarious interplaying relevanct. A userfaces a legal case at he
(e.g., a passengerants to claim for his right; then an information need is percei\
(e.g., minimal delay to be compensated) which iglenaxplicit as an informatic
request in the interface on information system (e.g. a web form). Tinéormatior

systemtranslates it int@ query (e.g. SPARQL) and retrievasinformation object (e.
an excerpt of the applicable la
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Figure 2. Different types of relevance are defined by tleenents under comparison: algorithmic relevance
(A and B), situational relevance (A and C), topicalevance (A and D), domain relevance (A and E),
cognitive relevance (A and F).

2.1. Algorithmic Relevance

Following Saracevic’s cognition, algorithmic relexea consists on a€lation between
the query and the information objects in the fifeaosystem as retrieved by a given
procedure or algorithm. Each system has ways anansidy which given objects are
represented, organized, and matched to a queryy Bmeompass an assumption of
relevance, in that the intent is to retrieve a eétobjects that the system inferred
(constructed) as being relevant to a querylh this relation, the query is to be
understood as the computer processable transiattittre request, as entered in the user
interface or any other intermediary component, gy end-user. In this work, the
information objects are represented through ontefdn a specific ontology language,
querying the information modelled therein. The mtés to retrieve the information
objects the system deemed relevant to a query.

2.2.Topical Relevance

This dimension is both system-oriented, becaussuheess of the relation depends on
the system's modelling ability to retrieve releverfibrmation, and also user-dependent
on the formulation of the user request. The subjégtis demarcated if human
knowledge organisation is applied to the system)].[This dimension entails the
existence of a taxonomy classifying the documemtsd the information needs
corresponding to this taxonomy. Many types of leighbrmation, particularly legal
cases, are routinely categorized into a set ofifixefluid categories [1]. In our work,
the topical-cases were computed in the ontologyresponding to the ATP domain and
a case-taxonomy defines the relevant cases/insideinthis domain. Therefore, the
topicality match relates the incident selected hg tonsumer and the retrieved
information objects from the ontology-based systé@ime user is limited to formulate
his request: he must align it with the availabksslification system.



2.3.Cognitive Relevance

Cognitive correspondence evokes the following qaest Who are the end-users?
What are the cognitive information needs the udemse? Is the document or
information recovered really related to the undedy maybe implicit, information
need of the user? A cognitive state generally mehegdacit knowledge of the user.
Cognitive relevance is system and user-dependeatfdatures of an ontology-based
system should take into account the user's backdroconceptual knowledge,
preferences, and also his understanding or pecreti his information need. The
system features should be tailored to the pastlseamperience, and should be able to
explicitly or implicitly understand the informatiameeds of the users. Within our case-
study, both in the analysed consumer complaintsimanie ATP literature analysis, it
was observed that the description of the incidevds sufficiently conveyed and also
the request explicitly addressed, which enabledideatification of the information
needs. To model the ontologies with the cognitielevance dimension, it was taken
into account the user’'s search behaviour by canguthe Report from the European
Consumer Centre Network on Air Passenger RightdqR0studies on information-
seeking behaviour of consumers, and the theorgbétioural economics embedded in
consumer policy [13]. Accordingly, consumers nesdrispecific information that can
provide the relevant benefits (ex. immediate eseraf rights, money savings, time
savings), enabling consumef® know before they owe as a“smart disclosure
detailed information in standard, machine-readdbtenats. The user formulating a
request in the ontology will attempt to find theghis, conditions, exceptions,
constraints, interpretations, requisites that negdhe incident at stake, e.g. the rights
of a passenger in case of a cancelation of a flighthe exceptions to the right of
compensation.

2.4.Situational Relevance

This relation involves both system and user, asstlezess of the relation depends on
the system's modelling ability to represent thevaht texts reporting the problems of
the user, but also depends on the user's abilitysto the information objects for a
certain purpose, within a given situation. Accogdin such dimension, the information
objects retrieved in the system should be deemguoppate to solve the problem
space of the end-user, or the end-user’s legallgmghuseful in decision-making, or at
reducing uncertainty. The following questions mayris&a does the
document/information found really help the user dolve his (legal) problem?
Discovering the actual problem of the users stenms fa problem-oriented approach,
or analysing the complaints and disputes (in owgeestudy). The context of legal
decision-making requires access to facts derivedh fempirical observation analysed
in our study. The information modelled in the ontyies hence correspond to real
needs reflecting empirical evidence convened thmoagmplaints and also studies
estimating passenger’s patterns. To incorporatedimension, the ontologies provide
the most important disputed problems in the ATP @ionand the correspective rights,
amenable to a better decision-making.

2.5.Legal Salience

Marc Van Opijnen delineates this dimension of ralee as “domain relevance”, also
used as a synonym for “legal authority” and “leg@portance”. For the first time, this
dimension was tailored to the legal field. It idided as the relevance of information



objects within the legal domain itself, encompagdime general opinion of the legal
community or “legal crowd” on the significance otase for legal theory and practice
[14]. The author attends to the specific featuredegal information, as well as for
modelling reasons. Within legal operators, contreyeregarding divergent opinions
and perceptions are a constant. Also, authorityeigerally related to a corresponding
sanctioning power and liability. Instead, in thisrk;, following the author’s cognition
and adding a pragmatic approach, it is used leghérce of information in the
accounted operation or case. Even if independent &n information system and from
any user request, once adapted to knowledge enmgjigeéhe ontology should present
the most important legal information within the dom Cosijn mentions that metadata
could ameliorate this (socio-cognitive) relevant2]|

Table 2 Summary of the relevance dimensions appi€&iC and RIC-ATPI ontologies

Relevance Describes a Assessment Relevance in RIC and RIC-ATPI
dimensions | relation between

IAlgorithmic ~ Query anc [Similarity (weighting [Ontology modellin: class individuals of
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eduction of this relatiol
Lincertaint
Legal Opinion of the lega |Legal salienc, [Two-folded, requesting the most important
Salienc community anc [Citation documents, within the specific lec
nformation object domair, such as case-law, legislation, a.gq.0.

The class RIC:Furtherinterpretatior]
provides additional relevant informati
elated to a rigl; rdfs:seeAlso entry relate
A resource to another resource that m
provide additional inforntion about the|
subject resourt
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3. RIC and RIC-ATPI Ontologies

RIC represents relevant legal information in a diormeutral manner, hence, able for
reuse in other consumer domains (telecommunicatibasking, utilities, etc.). It

includes nine concepts describing the Rights endergeenever an Incident occurs.
Rights are drawn from a LegalSource. The entitldnodnRights depends on some



Requisite. The scope of the Rights may encompdssamg information, such as:
Exception, Constraint, EnforcementProcedure andhEtinterpretation, each of them
referring to a specific LegalSource, respectivdtyincludes six object properties:
isTriggeredBy, hasRequisite, subjectTo, hasEnfoese#Rrocedure, haslLegalSource
and isReportedin. RIC-ATPI ontology extends RIC otogy, representing the
incidents in the ATP domain, and the relevant imfation derived thereof as class-
instances of RIC classe$he modelling of both ontologies and its evaluatime
documented inhttp:/ricontology.com’; the SPARQL queries used during the
execution of the online application are availabiéire.* Different types of relevance
are measured differently: whereas the algorithrievance will be a numerical value,
other relevance measures will be simply Boolearaplex appraisals.

4, Futurework and conclusions

This work presented an approach for modelling @hviegal information using
ontologies, contextualized within a use-case ofoamer disputes. The five dimensions
of relevance are intertwined with each other, draihformation objects are modelled
as instances of RIC-ATPI once querying the ont@sgiVe claim that we model in our
ontologies the important dimensions for legal decisnaking: the ontologies
(systemic relevance) are able to answer, throughR&R. queries, what is the relevant
information within the ATP incident (legal saliene@d topical relevance); or what
does the user need to know (cognitive), accordirtyg legal problem (situational).
Relevance is an important component in legal kndgderepresentation and reasoning
and modelling relevance can improve the performaoteénowledge-based legal
systems with more precise and pertinent resulisgal decision-making.

As future work, and following Bobillo’s philosophg, small ontology will be built
to label every piece of information in the diffetadfimensions of relevance and to
describe the user context (including the user'sntog abilities). Some of these values
for relevance, cannot be pre-established, but beistynamically calculated. However,
we believe that having the terms for each of thevence aspects will foster computer
scientists to determine what to evaluate algoritathy, posing the challenges.

In the long run, this work will be analysed withilme big data realm, cognitive
computing, existing predictive algorithm and witetresults offered by commercial
solutions like Thomson Reuter’s “eDiscovery poiat’RosslIntelligence based on IBM
Watson. However, before making such comparisomamédwork for evaluating every
aspect of relevance in these heterogeneous apg®aels to be laid out. A data-driven
analysis could add an additional dimension to ike-dimensions mentioned in the
Saracevic model. This new dimension is connectel thie "Unconscious Bias"; such
an analysis will be conceived as future work.

" The OWL files can be consulted in ric.owl and riptawl.

*For example, the following query determines whioh the rights for a short delayed departure.
?  SELECT (str(?lab) as ?label) (str(?com) as ?comment) (str(?sour)
as ?sourcelabel) (str(?sc) as ?sourcecomment) (?r as ?uri) ?tipo{ ?r

ric:isTriggeredBy ric-atpi:shortdelayedatdeparture . ?r rdfs:label ?lab . ?r
rdf:type ?tipo . OPTIONAL { ?r rdfs:comment ?com . } OPTIONAL { >?r
ric:hasLegalSource ?ls . ?ls rdfs:label ?sour . OPTIONAL { ?ls
rdfs:comment ?sc . } } FILTER (?tipo != owl:NamedIndividual) . } ORDER

BY ?label LIMIT 50
§ http://www.ricontology.com/manager
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