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ABSTRACT

Evaluation of automatic indexing is a common prati
Whenever new algorithms are created to generateargem
structures, it is necessary for their designemdetmonstrate how
better they are in the particular context for whicby have been
developed. However, the evaluation depends on vhiability
of a result of reference. Should such a referereemissing,
evaluation is replaced by confrontation. There #rictures
themselves have to be compared instead of sharedcsne
sometimes without even the option to choose the does. Our
work takes place in this context. We present a auktfor
human-driven confrontation of specialized semastiactures.
Our aim is to improve the user’s ability to use theo person’s
work to enhance his.
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1. INTRODUCTION

Structuring knowledge, whether by simply listingoarces or
by designing huge formal ERPs, is one of the télss human
beings are the less reticent to give away to coerputt is,
indeed, often considered as a step that is as doas
unavoidable, and according to the stereotype it evientually
be trainee’s work to complete it.

Assigning a task to a computer is usually done gusinsome
level two orthogonal approaches. In the first ahe, computer
will, in a batch process, perform the task withthgt help of any
human except for entering the initial data. In $keeond one, an
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interactive process will let the human perform teihshe task.
It will provide an extended computing power to makstantly
small, repetitive subtasks. In the process of imigxthe first
approach is assigned for example to the huge leténdexing
robots. The second one is used for manual orgamizaft files
into a file system.

Whatever approach is chosen, the post-process afiaion
plays an important role in the design of such saiftw New
algorithms have to be proven better, even in aicestl field,
than older ones, and generally speaking the computest
either perform the task faster, or better thanrmdnuwould.

This implies, in the batch —and therefore automatipproach,
to transfer to the computer the knowledge of a hureing.
Indexing is inseparable of search and retrieval,wbich it is

designed. So indexing systems are coupled withrrmdtion

retrieval systems, and they have to answer asasghlossible to
well-prepared examples, which means as close ash®go a
human-made reference —the only available refererosd

worldwide conferences are hold where every system loe
compared with the others (for instance [10]).

In the second approach, which is interactive, thacern is

different. It is not the ability to build that isnportant, but the
ability to help building. Evaluation of the systetoes not play
such an important role —with the exception of Usendliness.

But another issue is raised: when a human —orteraysneeds
ten years to build an index of a given corpussitde facto
acknowledged a reference. When every user is abgetform

the same task within a working day, it is merelngidered as a
viewpoint.

This is for instance what appears in the world ofotbgies,
especially in the Semantic Web [5]: the same probban be
solved by different communities or companies arotiedworld,
which build each their own ontology. These ontodsgmay be
only slightly different, but in a formal contextishis sufficient to
raise the issue of heterogeneity. The domain ofology
alignment and matching is dedicated to solvingfitse part of
the problem: managing heterogeneity in semantiactires
designed for automated processing. Our work adesesise
other part: managing heterogeneity in semantic citras
designed for human use [3].

We will start by presenting some approaches relatedur
concern. Then, we will describe our contributidre theoretical
context of the management of difference of opiniosemantic
structures designed for human uses. We will alsotishpresent



what has been currently implemented. Finally, wél give
some perspectives about our future work.

2. RELATED DOMAINS

2.1 Information Retrieval Evaluation

Information Retrieval is a domain where indexingdan
structuring documents play a great role. Most @& $olutions
that involve computers are all-automated. Documessl
gueries are given as input, and relevant docunrereturned as
output. One of the concerns is thus to evaluateatperithms
that transform input into output: processes of xilg query
processing and eventually information retrieval.

While evaluation itself remains an open problemgrehare
several methods that are currently used. Most efmtimpose
the use of pre-answered queries. Thus, given theuamof
necessary data, such methods give place, every, year
evaluation rounds dedicated to some type of dateh s [6]
and [12] for multilingual search, [10] for searaln XML and
TREC [16] which is itself subdivided according ®veral types
of data (video, legal, genomics...).

The common requirement for these campaigns is tid lautest
environment, where performances of all participacés be
compared. Since the best system is yet to be disedy the
human judgment prevails when it comes to choodireggood
and bad answers to the test queries.

Information Retrieval Evaluation is close to ouncern, except
that this technology is dedicated to structuresdpeced by
computers, as shown in figure 1.

Prechg User Human Ceomputer
Human Viewpoints Confrontation Ontolegy Alignment
Computer IE. Evaluation IR Evaluation

Figure 1. Structures Evaluation Technologies.

2.2 Ontology Alignment

Ontologies are at the heart of the Semantic WebTBgy are
“explicit specifications of conceptualizations” [#ind they have
proven to be able to provide a formal context tmaetics, in

order to use digital processing at a level wheheoineans (like
simple word indexing) fail. Besides, ontologies,ai@ those
who are used to modeling, a way to translate tkreawledge in

a format which is easily shared. Therefore, wheiidng an

ontology, the stress is often put on the reusghdlitd the need
of a consensus [15]. In other words, an ontologya$ an

opinion relative to a person, but the descriptiba part of the
real world, which has to be as indisputable asipless

That is however only the theory that underlies tbacept of
ontologies. The reality is often different. Whenewseveral
communities work in the same area, they build ashmdifferent
ontologies as there are communities. The concemmntdlogy
alignment has emerged to solve this issue [7]ailts is to find
connections between them and to generate a setapping

relations. Ontology alignment thus allows intergglity
between ontology-based services or applicationk [17

Ontology alignment also comes close to our problem.
Sometimes it is even related to multi-viewpoint aggehes [18].
However, we work on structures designed for humae, u
whereas ontology matching is designed for strustahat will
underlie a computer process. Some techniques ftolagy
matching may therefore be inadequate.

3. CONTEXT

3.1 Presentation

We work on semantic structures made by and for nunszrs.
The digital process we consider is fully dedicatied the
enhancement of human abilities. The ARTCADHi teat][
already designed an environment, Porphyry, forekgression
of expert viewpoints. We call them opinion-viewptsin for
reasons that we will expose later in this sectidris
environment allows researchers in the area of hitrmanto
work in a digital context without the need of a quter
specialist.

3.2 Description Networks

Since the users of Porphyry are not acquainted \li
paradigm of modeling, the language in which thegress their
viewpoints is made as simple as possible, andeasdme time
as expressive as possible. The counterpart isthieaformalism
is very poor. It is a graph-based formalism, inWedva single
relation type, specialization (with all the fuzzsethat a
researcher can put in that), and a node type, igescr
subdivided according to the ability of its instasiceo be
generalized and/or specialized. The whole metamodel
presented in figure 2.

Descriptor
Specializable Generalizable
Descriptor < ppecializes Descriptor
Ordinary )
Facet D : Tdentifier
escriptor
v identifies
Resource

Figure 2. Metamodel of the Descriptions Networks.

This language is currently evolving towards a ricfeemalism,
but the need remains for a formalism which can heerstood
and readily used by experts that are not familidth vihe
paradigm of modeling.

3.3 Opinion-Viewpoints
For the purpose of confrontation, we defined theiomo of
opinion-viewpoint as opposed to the notion of viewmp which
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Figure 3. Model of the Opinion-Viewpoint and its Expression.

is an emerging paradigm in Computer Science anecgly in

Information Systems Design (as a static, user-tetn
perspective on an entity: [8], [11]). The term litse taken

according to [13]. An opinion-viewpoint is a dynaminon-

consensual theory which is expressed on a domainthfe

purpose of sharing. It can be easily found in Smenin the
stage of theory elaboration, and, to give an imatedéxample,
this subsection is the expression of an opiniomvp@nt on

viewpoints.

Such a theory usually has a part which is consénsuml
another part which depends on the author, his relses, his
intuition and his background. The personal part niest
important when the domain covered by the theommnierging,
or when there are few experts working on it.

Opinion-viewpoints are expressed by models, whighvaitten

in a defined language. Generally speaking, thedagg can be
anything suitable to underlie communication, butehee limit

ourselves to the formalisms used to build knowlestgectures,
and they are often graph-based. Figure 3 desanilbesodel for
the opinion-viewpoint and its expression.

The results of an indexing process (indexes or nseraantic
structures such as thesauri or ontologies) do imta being
opinion-viewpoints. They have to express consensual
knowledge, since the important viewpoint when asices
document is the viewpoint of the user and not tidexer’s.
However, creating and filling such structures witie aim of
structuring knowledge is highly dependent on thesqe or the
algorithm that leads to it. Whenever there areedifit structures
for the same purpose, they are likely to be diffeend so they
can be considered as opinion-viewpoints. And gdiyera
speaking, we note that as soon as knowing who mateicture
is important, this structure is no longer out of gtope of the
concerns about opinion-viewpoints.

3.4 Objective
The objective of the ARTCADHi project is to creatn
environment, Porphyry, dedicated to researchefsuinanities.
The project succeeds if they can use the envirohtneenhance
their job [2]. The machine allows them to do fasied better
the work that it is built for: repetitive, formalagks. The
environment will let them do by themselves the saskat
require expert knowledge, and sometimes even d#imese of
the functionalities [2]. And like a word processmakes the
writing of letters more efficient, this shall makieeir research
more efficient.

Porphyry is mainly used by teams studying archagcéd
corpuses. Therefore, the environment provides tooiented
towards multimedia corpuses structuring. Buildingicts
structures, using the formalism of Description Numtg, is
already a functionality of Porphyry.

4. CONFRONTATION

4.1 Human-Driven Confrontation

The functionality of opinion-viewpoints confrontati meets a
need in any researcher’s job. In our case, it iss th human-
driven process.

The choice of a human-driven process versus a meahiven
process is often made when the state of the ag Wlaepermit to
make the process automatic, or when the procest issnot
formalized enough to allow the use of black boxoatgms. In
our case, both are true: even if the research deraacording to
a method that is formalized enough to be taughteduires a
scientist to use this method. And in these areaknofvledge
where definitions themselves are not so definitare] where no



thesaurus can even be built [4], an automatic EOCHs
irrelevant. This is summarized in figure 4.
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Figure 4. Machine vs Human-Driven Process.

Besides, since the researchers who shall use stensyare not
used to the paradigm of modeling, they tend toelss tareful in
putting the semantics in their documents using thght

primitive. That would lead any automatic process niake
mistakes that can be more easily avoided by puttimgof these
researchers at the commands than by trying to mutust

activity.

The counterpart of all this is that we must buitdemvironment
for these researchers, with notably an adapted Bé&Hides, we
have to be careful not to leave too time-consuntéss block
the researchers’ work. If a five minutes procesanionorable
performance for an ontology alignment, it can ke rrwuch time
in our system. Especially since several iteratianay be
necessary for the expert to set all parametergciyr

4.2 Principle

The overall purpose of confrontation is to make nieleas
emerge, by allowing a researcher to see the difta® between
his and his fellow’s opinion-viewpoint.

We thus have to find where the models show diffeesnof
opinion between their authors. There are two maidskof such
differences:

[1  Either some of the knowledge is expressed in onthef
models and not in the other: in this case, it igrgsting to
know whether models cover the same domain, andhichw
point the lacking knowledge could enrich —and maybe
modify— the model.

[l Or, part of the knowledge is expressed differeimtlythe
models: it this case both authors can enrich tieidel if they
understand the other’s approach.

Some other concerns can also be useful while canpa
researcher’s viewpoint with another’'s. However ytlage best

left to the expert’'s judgment, unless it is spedifiin the
opinion-viewpoint itself:

[l Cultural gap: are the authors close culturally kpeg?
[l Temporal gap: are their opinion-viewpoints conterapg?

[l Subject gap: are their domains of research or tisests
they study close?

4.3 Mode

The process of confrontation of opinions is congtid by a

succession of actions. To describe all the conditoois requires
defining a language of confrontation. It is a laage to express
these actions and the notions on which these action We can
then define a model of confrontation for the confetion of a

set of models.

The language of confrontation shall be independainthe
language in which the models are written, or adhpte all
languages used.

To confront two models, we need, as shown in figure

Il : Image of I Tvlodel I2: Image of
Cases Cases
1 refated fo lv Speciies related o |
L: Lanmuage
writfen m Wriffen in
i1 hiodel LId: hlodel
[ confronis confronis
IIm: Ivodel of
Confrontation

Figure 5. M odel of Confrontation.

[0  Two modelsM0O and M1 to confront, written in the same
languagel, specified by the modéM. They are related to
the images of casekl and I2 (images of cases can be
considered as sets of expressions of instancestbaiutside
of the model, i.e. external resources);

[0 A model of confrontatiorMm specifying all the actions of
confrontation. This model is the model of the psscand not
its result. Applying the model gives the result.

This modelMm has to be included in the software only as far as
the process of confrontation is automatic. In casec(see next
section), this model underlies the organizatiorthef GUI and
does not appear elsewhere in the environment, becau
confrontation is made by the user. However, thelmemains of

a metamodel for the languade in which the models are
expressed, because these models have to be poegettie user

in a form allowing confrontation in the environment

4.4 Multi-language and multilingual

confrontation

Opinion-viewpoint confrontation cannot be limitedl & single
language. Even if our work is made in the contett o
communities using the Description Networks and Rloephyry
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environment, we are aware of other formalisms edbato

express theories in the humanities, like SDC [1]ndA
confrontation of opinion-viewpoints is not a prablehat only

occurs in the area of humanities.

Our model only works with single-language confroiot® so
opinion-viewpoints models have to be translated iatsingle
formalism that can be used by the process of catdtmn. We
briefly present in the next section a unified lange for
confrontation.

The good news is that multilingual confrontation l&ss a
problem than multi-language confrontation, providbat the
user is able to work with both languages. Sinée tihe user that
actually confronts the opinion-viewpoints, the laage in
which it is expressed (provided that the formalisrthe same) is
not a limit for the computer (even if part of then€tionalities
may not function properly).

5. IMPLEMENTATION
5.1 Leucippus

Opinion-viewpoints are expressed in various langsatat are
translated into a specific language. Some hypothesed to be
respected:

[J  All these languages of expression are graph fosmali All
other formalisms are banned from our field of cotaepee.

Besides, we need for our approach to be able toaget

metamodel or a specification of each of the foramati. The
opinion-viewpoints are thus expressed in the fofrmodels
written in graph formalisms.

[J  We consider that the graphs only conway text cdanfen
URIs) in the nodes and links.

[l We plan to base part of our analysis on the algebra

properties of the links (this has not been don¢hist point
because we mainly work on the Description Netwoirks
which there is only one relation type). Therefoxe, need to
know these properties.

Finally, a graph satisfying our hypotheses has mmedel such
as the one presented in figure 6.

Using these hypotheses, we have created a uniiedulge,
called Leucippus, for translating opinion-viewpainm order to
confront them. Other languages, if they satisfy lilgpotheses,
can be translated into Leucippus. This ensurestiieatiata that
we need for confrontation are saved, even if a pérthe
semantics is lost (in any translation there isss lof semantics).

Languages that do not satisfy the hypotheses cso bé
translated, but the less they are conforming tenthine more
semantics will be lost. Structures written in agaage satisfying
our hypotheses can be translated into Leucippusgugraph
transformation. There is a XML file format for Leppus, so
this transformation can be made outside of therenwient, as a

plug-in.

I origin

Entity Association

1 desfmafion #

Harae : text Harae : text
Content ; text

- , |

Figure 7. Metamodel of L eucippus.

Graph

Leucippus has the metamodel as presented in fiueegraph
written in this formalism contains a set of ensitiend a set of
associations. An association is an oriented relatip has an
entity as origin and another one as destination.

As shown in figure 8, there are six types of emditand three
types of associations in Leucippus. An example ofraph
translated into Leucippus is given in figure 9.
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Figure 9. A graph projected into L eucippus.

5.2 Platon

Based on the Leucippus Language that provides &edni
language for confrontation, we designed a prototigrethe
purpose of testing our approach. We call it Platon.

Platon allows the user to work on a set of opini@wpoints
expressions (graphs) and to prepare them for cotaftion by
disambiguation. Eventually, confrontation is madd a result is
given as a table.

Graphs disambiguation allows keeping the confraomagirocess
simple. Since currently relation type semanticads taken into
account, the confrontation algorithm is as follows:

[l Search for triplets (node/link/node) that are comnm at
least two graphs;

[l For all these triplets, search in all graphs thiplets
(node/link/node) where at least one node is common.

The principle is to search for interesting partsta graph (by
finding common triplets) and then to show whichpdrs have
something related to these parts but maybe differen

Graphs disambiguation is necessary for definingnuiades are
the same, and when they are different. Since oersusre not
specialists of linguistics, we use fuzzy definisoror the
concepts of synonymy and homonymy (for these dedims, we
call “terms” the content of nodes, which can adyuak more
than a single word, and “words” the sequence téils).

[l Two terms are said “synonyms” whenever they are
exchangeable. It can be true synonymy or they ceannthe
same only in the context of confrontation.

[l Atermis said ‘homonymic” whenever two instancéshis
term (in the particular context of the confrontadicould have
distinct meanings. This includes actual homonynolygemy
and all-purpose words such as “miscellaneous” treis”.

It is hard for an algorithm to predict “homonymygh the choice
is left to the user alone, only focusing him on liagie terms.
For the “synonymy”, however, there are more pobt#s, so
we put a (non-optimized at this time) algorithm fbe purpose
of suggesting synonyms. This algorithm studiest¢nms at the
level of the character sequence. To give bettesspse the user
is brought to find the words that give no meaniaghe terms
(for example, ifin the hallandhall refer to the same thing, it is
necessary to define thiat andtheare in this case meaningless).

Figure 10 presents all the functionalities that afifered to the
user. Figure 11 shows an example of confrontatesult (we
confronted the geographic division of Greece fahaeological
excavations results reports along several decades).

/"_'_._-_‘_‘_""\-\
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Figure 10. Use Case Diagram of Platon.
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Figure 11. An example of Confrontation Result.

6. CONCLUSION

We have presented an approach for the man

difference of opinion in semantic structures by foomtation.

The design of the structures is human-driven ad

agement of

(2]

aelthe

confrontation itself, and the aim is to enhance &urabilities

rather than make the machine as intelligent asitinean.

The current state of our research allows us tooparfthe

process of confrontation among opinion-viewpointstten in

(3]

simple graph-based formalisms such as Descriptietwbrks.
Our concern is now the further study of algorithosed in

ontology alignment, because some of them can
opinion-viewpoint confrontation as well.

bel use

We work now on the extension of the prototype toremo

complex languages, taking into account the advanices

ontology alignment.
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