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My starting point in this position statement isttlitais too ambitious to aim for the
development of a single comprehensive argumentédionat, for the simple reason that
there are many argumentation theories around (foamé informal), all with their own
sets of concepts and points of focus. In part,ithtee nature of things: specific purposes
and contexts ask for specific variants of arguntematheory, and hence for specific
argumentation formats. Moreover, argumentationuishsa complex, multidisciplinary
topic with such a multifaceted history that a senghverarching, comprehensive format
seems to be out of reach.

| also claim that it is not necessary to develgirngle argumentation format for
interchange purposes. | propose to focus initiallya related, but less bold aim: the
development of an argumentation core ontology. Sucbntology should be minimal in
the sense that it should only express what can d&eerglly agreed upon. The
argumentation core ontology will contain conceptgh as argumenteason statement
dialogue dialogue participanetc. and relations, such as having a concludietween an
argument and a statement), being a reaso(b&iween statements) and being committed
to (between a dialogue participant and a statement).

A common core of concepts and conceptual relatafnargumentation like an
argumentation core ontology need be neither conemstie nor detailed. For instance,
the precise relation between reasons and argurhast®und different explications in the
literature and hence may not be a part of a cotelayy. However the idea that
arguments contain reasons is assumedly generake@agipon and is hence a candidate
conceptual relation in an argumentation core ogtplo

Does this view impede the ideal of an argumentahterchange format? Yes and
no. Yes, since a core ontology - or any ontology tfat matter - is not in itself an
interchange format. No, since an ontology can leectnterpiece of a myriad of special-
purpose argumentation formats (cf. Figure 1). Esrgumentation format should use the
argumentation core ontology as its starting poimtt provide a translation back into the
core ontology. In this situation, translations betw argumentation formats are optional
(hence the dotted arrows in the figure) and caddweloped whenever considered useful.
The core ontology provides the glue.
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Figure 1: An argumentation core ontology as theearpiece of argumentation formats

Note that in this view, argumentation formats amnceived of as special-purpose,
detailed and temporary, whereas the argumentatitwlagy is general, provides a bird's
eye view and is long-lasting. Whereas the corelogyoprovides the basic concepts and
relations in the topic of argumentation, argumeataformats are used for the storing,
exchanging and processing of argumentative infdomat

What technology should be used for the developroémn argumentation core
ontology and for argumentation formats? In my aginian argumentation core ontology
should be developed using todagesfacto research standard for web-oriented ontologies:
the Web Ontology Language OWL (http://www.w3.orgl200WL/) in combination
with the open-source ontology editor Protégé (Hpptege.stanford.edu/). | think that
OWL is to be preferred over RDF (or more accuratBF Schema). Although RDF is
closer to being today's industry standard, OWLtemded expressiveness and research
appeal make it preferable.

Argumentation formats should be developed in XMLh&ua, the preferred
schema language associated with XML. Documents aguny argumentative
information can them be structured as XML documdotlowing a particular XML
Schema argumentation format. XML's down-to-earthtay (which is also readable for
humans) and data model and the wealth of availmals make XML the best option.
The transformation language XSLT provides extensing straightforward possibilities
for translating between XML documents, and hence tfe translation from one
argumentation format to another. XSLT can alsod®tio map an argumentation format
onto an argumentation ontology.

What would an argumentation ontology in OWL/Protdgék like? Figure 2
provides an example of a class hierarchy and afiproperties that could be part of an
argumentation ontology. There are for instanceselssfor arguments, reasons and



statements. Reasons have pro-reasons and consesseunbclasses. There are properties
indicating for instance conflicts, antecedents @pposites.
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Figure 2: An example of a class hierarchy and laftaf properties
in an argumentation ontology (made using Protég@4. plugin)

And what would be an example of an argumentatiom#b in XML? Figure 3 shows the
graphical representation of an argumentation forscified using XML Schema.
According to this format, a theory consists of tparts: a sequence of assumptions and a
sequence of issues. Both consist of sentenceshvdaic be of three types: elementary
sentences, conditional sentences and negated segten
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Figure 3: A example of a special purpose argumemtdbrmat
(made using Altova's XMLSpy)

Figure 4 shows an instance of a document corresporid the argumentation format in
Figure 3. Here there are two assumptions: the eltanesentences 'John is a thief' and
‘Thieves are punishable'. The sentence 'John islpalrie’ is an issue.

<?xm version="1.0" encodi ng="UTF-8"?>
<t heory xm ns: xsi ="http://ww.w3. org/ 2001/ XM_Schema- i nst ance"
xsi : noNanmespaceSchenalLocati on="ai f. xsd" >
<assunptions>
<sent ence>
<el enment ary_sentence>John is a thief</elenentary_sentence>
</ sent ence>
<sent ence>
<el enent ary_sent ence>Thi eves are puni shabl e</ el ementary_sent ence>
</ sent ence>
</ assunpti ons>
<i ssues>
<sent ence>
<el enent ary_sent ence>John i s puni shabl e</ el enment ary_sent ence>
</ sent ence>
</ i ssues>
</theory>

Figure 4: An example of a document containing argntative information
corresponding to a special purpose argumentationao

In an ideal world, the situation would be somewhate elaborate than in Figure 1: each
argumentation format should go with its own spepiaipose ontology, which on its turn
is coupled with the argumentation core ontologyg(Fe 5).
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Figure 5: An argumentation core ontology, a speumisibose argumentation format and a
special-purpose argumentation format

Summary of recommendations

- Develop a broad argumentation core ontology in OMging Protégé, in which
only generally agreed upon concepts and conceplaions are specified.

- Develop special purpose argumentation formats usiML technology (in
particular XML Schema for argumentation formats aX8LT for translations
between formats and onto ontologies).

- Base each special purpose argumentation formathen argumentation core
ontology and provide a translation back into theeamntology.

—  Associate special purpose argumentation formats gpecial purpose ontologies
based on the argumentation core ontology.

Appendix 1: OWL -file corresponding to the ontology in Figure 2

<?xm version="1.0"?>
<r df : RDF
xm ns: xsp="http://ww. ow - ont ol ogi es. con’ 2005/ 08/ 07/ xsp. owl #"
xm ns: protege="http://protege. stanford. edu/ pl ugi ns/ ow / pr ot ege#"
xm ns:rdf ="http://ww. w3. org/ 1999/ 02/ 22-r df - synt ax- ns#"
xm ns: rdf s="http://ww. w3. org/ 2000/ 01/ r df - schema#"
xm ns:owl ="http://ww. w3. org/ 2002/ 07/ ow #"
xm ns="http://ww. ow - ont ol ogi es. conf unnamed. ow #"
xm : base="http://ww. ow - ont ol ogi es. conl unnaned. ow ">
<ow : Ont ol ogy rdf:about="">
<ow :inports
rdf: resource="http://protege. stanford. edu/ pl ugi ns/ ow / pr ot ege"/ >
</ ow : Ont ol ogy>
<ow : d ass rdf: | D="ConReason">
<ow : di sjoi ntWth>
<ow : C ass rdf: | D="ProReason"/>
</ow :disjointWth>




<rdf s: subd assCOf >
<owl : d ass rdf:| D="Reason"/>
</rdfs:subCl assCf >
</ow : Cl ass>
<ow : d ass rdf: | D="Argunentati onSchene" >
<rdf s: subd assCOf >
<ow : C ass rdf: | D="Conditional Statenent"/>
</rdfs:subCl assCf >
</ow : Cl ass>
<ow : Cl ass rdf: | D="RebuttingReason">
<rdf s:subd assOf rdf:resource="#ConReason"/ >
</ ow : Cl ass>
<ow : C ass rdf: | D="Prem seSt at enent " >
<rdf s: subd assCOf >
<ow : Cl ass rdf: | D="Statenent O Functi onal Type"/>
</rdfs:subCl assCf >
</ow : Cl ass>
<ow : Cl ass rdf: |1 D="ConflictResol uti onByRul ePriority">
<rdfs:subd assOf >
<ow : Cd ass rdf: | D="ConflictResolution"/>
</rdfs:subCl assCOf >
</ ow : Cl ass>
<ow : C ass rdf:ID="ConflictCO Statenents">
<rdfs:subd assOf >
<ow : d ass rdf:ID="Conflict"/>
</rdfs:subCl assCf >
<rdfs:subd assOf >
<ow : Restriction>
<ow :mnCardinality
rdf: dat atype="http://ww. w3. or g/ 2001/ XM_Schema#i nt "
>2</ow : m nCardi nal ity>
<ow : onPr operty>
<ow : Obj ect Property rdf:|D="contai nsStatenent"/>
</ owl : onProperty>
</ow : Restriction>
</rdfs:subCl assCf >
</ow : Cl ass>
<ow : C ass rdf:about ="#Condi ti onal St at enent " >
<rdf s: subd assCOf >
<ow : Cl ass rdf: | D="Statenent O Logi cal Type"/>
</rdfs:subCl assCOf >
</ow : Cl ass>
<ow : d ass rdf: about =" #Pr oReason" >
<ow : disjointWth rdf: resource="#ConReason"/ >
<rdf s: subd assCOf >
<ow : O ass rdf:about ="#Reason"/ >
</rdfs:subCl assCOf >
<pr ot ege: subcl assesDi sj oi nt
rdf : dat at ype="http://ww. w3. or g/ 2001/ XM_Schena#bool ean"
>t rue</ pr ot ege: subcl assesDi sj oi nt >
</ow : Cl ass>
<ow : C ass rdf: | D="Ant ecedent St at enent " >
<rdf s: subd assCOf >
<ow : O ass rdf:about ="#St at ement Of Functi onal Type"/ >
</rdfs:subCl assCf >
</ow : Cl ass>
<ow : 0 ass rdf: about ="#St at enent O Funct i onal Type" >
<rdfs: subd assCOf >
<ow : C ass rdf: | D="Statenent"/>




</rdfs: subCl assOf >
</ow : Cl ass>
<ow : C ass rdf: | D="Negat edSt at enent " >
<rdfs:subd assCf >
<ow : C ass rdf:about ="#St at ement Of Logi cal Type"/ >
</rdfs: subCl assOf >
</ ow : Cl ass>
<ow : Cl ass rdf: | D="Argunment"/>
<ow : C ass rdf: | D="Concl usi onSt at enent " >
<rdfs:subC assOf rdf:resource="#St at enent Of Functi onal Type"/ >
</ ow : Cl ass>
<ow : C ass rdf: about ="#Reason" >
<pr ot ege: subcl assesDi sj oi nt
rdf: dat atype="ht t p: // www. w3. or g/ 2001/ XM_Schema#bool ean"
>t r ue</ pr ot ege: subcl assesDi sj oi nt >
</ ow : Cl ass>
<ow : C ass rdf: | D="UndercuttingReason">
<rdf s: subd assOf rdf:resource="#ConReason"/ >
</ow : Cl ass>
<ow : d ass rdf: 1 D="ConflictCf Argunents">
<rdf s: subd assOf rdf:resource="#Conflict"/>
</ow : Cl ass>
<ow : d ass rdf: | D="Consequent St at enent ">
<rdfs:subCd assOf rdf:resource="#St at enent Of Functi onal Type"/ >
</ow : Cl ass>
<ow : 0 ass rdf: about ="#St at ement O Logi cal Type" >
<rdfs:subC assOf rdf:resource="#Statenent"/>
</ow : Cl ass>
<ow : Cl ass rdf: | D="El ement arySt at enent " >
<rdfs:subCd assOf rdf:resource="#St at enent O Logi cal Type"/>
</ow : Cl ass>
<ow : Cl ass rdf: | D="ConflictResol uti onByWei ghi ngOf Reasons" >
<rdfs:subCd assOf rdf:resource="#ConflictResol ution"/>
</ow : Cl ass>
<ow : O ass rdf: | D="ConflictOf Reasons" >
<rdfs:subC assOf rdf:resource="#Conflict"/>
</ow : Cl ass>
<ow : Cl ass rdf: |1 D="Di al ecti cal Argunent">
<rdfs:subCd assOf rdf:resource="#Argunment"/>
</ ow : Cl ass>
<ow : Qbj ect Property rdf: | D="hasAnt ecedent" >
<rdf s: domai n rdf:resource="#Condi tional Statement"/>
<rdfs:range rdf:resource="#Statenent"/>
</ ow : Qbj ect Property>
<owl : Obj ect Property rdf: | D="isPrem se(f ">
<rdf s:range rdf:resource="#Argument"/>
<rdf s: domai n rdf:resource="#Statenent"/>
<ow :inverseO >
<owl : Obj ect Property rdf: | D="hasPrem se"/>
</ow :inversed >
</ owl : Obj ect Property>
<ow : Qbj ect Property rdf: I D="conflictsWth">
<rdfs:range rdf:resource="#Statenent"/>
<ow :inverseO rdf:resource="#conflictsWth"/>
<rdf:type
rdf: resource="http://ww. w3. org/ 2002/ 07/ oW #Synmmret ri cProperty"/ >
<rdf s:domai n rdf:resource="#Statenent"/>
</ ow : Qbj ect Property>
<ow : Obj ect Property rdf: about ="#hasPrem se">




<rdfs:range rdf:resource="#Statenent"/>
<ow :inverseX rdf:resource="#isPrem seC"/>
<rdf s: domai n rdf:resource="#Argunent"/>
</ ow : Obj ect Property>
<ow : Obj ect Property rdf: about ="#cont ai nsSt at ement " >
<rdf s:domai n rdf:resource="#ConflictO Statenments"/>
<rdfs:range rdf:resource="#Statenent"/>
</ owl : Obj ect Property>
<owl : Obj ect Property rdf: | D="hasCOpposite">
<rdfs:range rdf:resource="#Statenent"/>
<rdfs:domai n rdf:resource="#Negat edSt at enent "/ >
</ owl : Obj ect Property>
<ow : Qbj ect Property rdf: | D="hasReason">
<rdf s:range rdf:resource="#Reason"/ >
<rdfs:domai n rdf:resource="#Argument"/>
</ ow : Qbj ect Property>
<ow : Obj ect Property rdf: | D="hasConcl usi on">
<rdf:type
rdf:resource="http://ww. w3. org/ 2002/ 07/ ow #Functi onal Property"/>
<rdfs:domai n rdf:resource="#Argument"/>
<ow :inverseO >
<ow : I nver seFuncti onal Property rdf: | D="isConcl usi onO»"/ >
</ ow :inverseO >
<rdfs:range rdf:resource="#Concl usi onSt at ement "/ >
</ ow : Qbj ect Property>
<ow : Obj ect Property rdf: | D="hasConsequent">
<rdfs:range rdf:resource="#Statement"/>
<rdf s: domai n rdf:resource="#Conditional Statement"/>
</ owl : Obj ect Property>
<ow : Qbj ect Property rdf: | D="hasConPrem se">
<rdf s: subPropertyOf rdf:resource="#hasPrem se"/>
</ owl : Obj ect Property>
<ow : Qbj ect Property rdf: | D="hasProPrem se">
<rdf s: subPropertyOf rdf:resource="#hasPrem se"/>
</ owl : Obj ect Property>
<ow : Functional Property rdf: | D="hasPropositional Content">
<rdf s:domai n rdf:resource="#Statenent"/>
<rdfs:range rdf:resource="http://ww. w3. org/ 2001/ XM_Schena#string"/ >
<rdf:type
rdf: resource="http://ww. w3. org/ 2002/ 07/ owl #Dat at ypeProperty"/>
</ ow : Functi onal Property>
<ow : I nver seFuncti onal Property rdf: about="#i sConcl usi onO " >
<rdf:type rdf:resource="http://ww.w3. org/ 2002/ 07/ ow #Obj ect Property"/>
<rdfs:range rdf:resource="#Argunent"/>
<rdf s: domai n rdf:resource="#Concl usi onSt at ement "/ >
<ow :inverseO rdf:resource="#hasConcl usi on"/ >
</ow : I nver seFuncti onal Property>
</ rdf : RDF>

<l-- Created with Protege (with OAL Plugin 1.3, Build 225.4)
http://protege.stanford. edu -->

Appendix 2: the XML Schema of Figure 3

<?xm version="1.0" encodi ng="UTF-8""?>

<xs:schema xm ns: xs="http://ww.w3. or g/ 2001/ XM_Schera"

el ement For nDef aul t ="qual i fi ed" attributeFornDefaul t="unqualified">
<xs:conpl exType nane="sentenceType">




<xs: choi ce>
<xs: el ement nane="el enentary_sentence"/ >
<xs: el ement nane="conditi onal _sentence"/>
<xs: el ement nane="negat ed_sent ence"/ >
</ xs: choi ce>
</ xs: conpl exType>
<xs:el ement nanme="theory">
<xs: conpl exType>
<XS: sequence>
<xs: el ement nane="assunptions">
<xs: conpl exType>
<xs:sequence ni nCccurs="0" maxCQccurs="unbounded" >
<xs: el emrent nanme="sentence" type="sentenceType"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el enent >
<xs: el ement name="i ssues" >
<xs:conpl exType>
<xs:sequence m nCccurs="0" naxCOccurs="unbounded" >
<xs: el ement nane="sentence" type="sentenceType"/>
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>
</ xs: el ement >
</ xs: schema>




