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Abstract. In orderto produceeffective advisorymessages,knowl-
edgecomingfrom differentresearchfieldshasto bereconciled.Do-
mainknowledgeis only partof whatis needed:sociologicaltheories
of behaviour changeareof greathelp,and,asthemessageshaveto be
conveyed with somewording,argumentationtheoriesaredefinitely
crucial.Theissueof integratingdiverseknowledgerepresentationsis
amongthosewhichhavebeenraisedin recentyearsby researchersin
OntologicalEngineering,andvariousmethodologiesto helpconcep-
tualisingknowledgehave beensuggestedby a numberof research
groups.In this paperwe take advantagefrom this communityexpe-
rience,andapply oneof the methodologiesproposedto the design
of anadvicegiving systemwhich usesargumentationtechniquesto
producecounsellingmessagesin thenutritioneducationdomain.

1 Intr oduction

Advice is a message“given or offeredasan opinion or recommen-
dationaboutfuture actionor behaviour” [17]. The effectivenessof
advicemaydependon many factors:a goodadviserhasof courseto
beconversantwith thedomainof discussion,but other, notnecessar-
ily factualknowledgeis alsoimportant.As adviceis mainly aimed
at promotinga particularbehaviour/attitude,a goodadvisershould
beawareof which mechanismsmake peoplechange.Moreover, the
choiceof words, the tactic to useto presentopinions,or in other
wordstheargumentationtechniqueto employ maychangedramati-
cally the impactof theadvice.Whentrying to createcomputersys-
temsableto replicateanadviserability, all thesefactorshave to be
takeninto account.

We will describein this paperour experiencesin designinga sys-
tem able to producecounsellingmessagesabouthealthynutrition.
We will focus hereon a particularaspectof the system’s design,
namelytheconceptualisationof its knowledge.We will ignorethen
architecturalandstrategic componentsof the system,togetherwith
implementationdetails,whicharedescribedelsewhere[5].

In order to build sucha system,we neededto reconcileall the
differentsourcesof knowledgementionedabove, in a coherentand
harmonisedknowledgebase.Thecombinationof differentrepresen-
tationsof variousaspectsof thereality is amongtheissuestheOntol-
ogy Engineeringcommunityhasbeenstudyingin recentyears.The
aims are diverse,the most importantof which is perhapsto build
knowledge that can be re-used.Many researchersin this commu-
nity have proposedseveralmethodologies,bothto build andto inte-
grateknowledge.In designingtheknowledgebaseof ouradviser, we
thereforethoughtit wiseto takeadvantageof thisexperience,andwe
usedoneof thesemethodologiesasa guideline.
�
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In this paperwe presentsuchexercise,with a twofold purpose:
on onehandwe suggestthat in orderto build effective advicegiv-
ing systemsweneedmorethanjust domainknowledge,andwe pro-
poseour solutionto this problem.On theotherhandwe provide the
researchersin ontologyissueswith a casestudy, in which method-
ologiesareput into practiceby differentresearchers,andin a differ-
ent scenariofrom the one the methodologywasdesignedfor. This
would,hopefully, helpto give moreinsight into theformalisationof
suchmethodologies.

2 Advice Giving to Impr ove Dietary Habits

Recentstudieshavestressedtheimportanceof promotinghealthydi-
etaryhabitsin order to decreasethe incidenceof illnessessuchas
cardiovasculardiseaseor cancer[2, 19]. However, studieshave also
shown thatmany factors,otherthanjust theknowledgeof theconse-
quencesof a poordiet, influencepeople’s behaviour, andthatstereo-
typesand folk beliefsaresometimesdifficult to eradicate,making
theactivity of healthpromotionsimilar to advertisement[4].

Computersystemsaimedat carryingon someeducationalor pro-
motionalcampaignshouldtakethisaspectinto account:toooftenthe
expertiseof suchsystemsis basedonly on the domainknowledge,
sometimesaugmentedby linguistic knowledgeto producemoreflu-
entmessages(anotableexceptionis [14]).

Thesystemof whichwepresentsomeaspectshere,triesto bridge
this gap,being“armed” with notionsof a healthpromotionandbe-
haviouralchangetheory, coupledwith awell establishedtheoryof in-
formal argumentation.In this sectionwe will briefly introducethese
theories,well aware that a full appreciationof themwould require
muchmorespace.

2.1 Behavioural ChangeTheory

Thesystem’s behavioural changeknowledgeis basedon a theoreti-
cal modelwhich is widely usedin healthresearch,thetranstheoreti-
cal modelof change,or Stagesof ChangeModel (SCM) [13]. The
SCM suggeststhat individualsprogressthroughvery distinctstages
on their way to changetheir behaviour. In a first precontemplation
stage,peopleseenoproblemwith theirbehaviour andhaveno inten-
tion of changingit. Peoplein thecontemplationstagecometo under-
standtheir problem,andstartthinking aboutsolving it, but have no
immediateplans.In a following preparation stage,peopleareplan-
ningto takeanactionin theimmediatefuture,andhavealreadymade
somesmallchangesin this direction.Theactionstagecharacterises
peoplewho areactuallyin theprocessof actively makingbehaviour
changes.Empiricalstudiesandtheoreticalresearchhave shown that
interventionsbasedontheSCMtendto bemoresuccessful[15], and
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have alsoprovideda setof guidelinesto helppeopleprogressfrom
stageto stage,by also exploiting people’s healthbeliefs [1] about
susceptibilityto certainnegativeor positive situations.TheSCMhas
alsoalreadyattractedAI researchers’interest,seefor example[14].

2.2 Ar gumentation Theory

It is essentialfor anadvicegiving systemto beequippedwith agood
argumentative ability. However, we were much more interestedin
having a systemcapableof producing“effective” arguments,rather
than“sound” arguments(two propertiesthat arenot alwaysrelated
in real life). This requirementexcludedsomemodelsof argumen-
tation,suchas[18], concernedprimarily with thebasicstructureof
arguments,andnot how thedetailedcontentof suchargumentscan
beselected.It alsoexcludeddiscourseorganizationtheories,suchas
RST[11], which, while usefulandsuccessfullyappliedin text gen-
erationin general,sayvery little abouthow to generatepersuasive
arguments.

We basedthe systemargumentative ability on the New Rhetoric
[12], a well establishedtheoryof informal argumentation.Suchthe-
ory, ratherthandefininganapriori “logic of valuejudgments”,inves-
tigateshow humansargue,by collectingandclassifyingarguments
that aresuccessfulin practicein a seriesof schemas,accordingto
differentcategories(a few examplesaregivenin Fig. 1):

1. Quasi-logical argumentation, usinganexpositionstructurewhich
resemblesa logical or a mathematicalproof (e.g.argumentation
by incompatibility).

2. Argumentationbasedonthestructureof thereality, basedonhow
theaudienceperceivesthe reality (e.g.pragmaticargumentation,
or argumentationby endsandmeans).

3. Argumentationestablishingthestructureof thereality: presenting
a relationwhich is not alreadyknown or evident to theaudience.
Thiscanbedone,for instance,by anexample(Fruit is verysweet:
considerpineapples), or by appealingto a model.

4. Argumentationby dissociation, introducinga division into a con-
cept that the audienceconsideredasa whole. For example:You
said that peoplewho are concernedaboutdiet are self-centred,
but I preferto considerthemjust responsiblepersons.

Centralto the theoryis the notion of audience(the sameargument
mayhavedifferenteffectsondifferentpeople)andof values, or pref-
erencesof aparticularaudience,asopposedto facts.

3 Building an Adviser Knowledge:an Ontological
Engineering Approach

Our modelof adviserneededto reasonaboutvaluesandopinions,
aswell as factsof the domain,to handlethe conceptsin the New
Rhetorictheory, theconceptsspecificto thehealthpromotionmodel
we use,andbasicnutrition information.We usedanontologicalap-
proachto integratethethreecategoriesof expertise[21].

Although an ancientconceptin philosophy, ontology study has
only relatively recentlybecomean explicit trendin the Knowledge
Representationcommunity(seefor example[9]). The ontologyap-
proachto the constructionof a knowledgebaseis especiallyuseful
to solve problemsarisingwhenknowledgeis provided by different
sources(people,systemsetc.). In the presentcasestudy, the differ-
entsourcescorrespondto thedifferenttheories(nutrition,behaviour
change,argumentation)thatneededto berepresented.

Schemas Description Example

Incompatibility X and Y cannot
coexist

Youcaneithergooutwith your
friendsor seemetonight.

Pragmatic Y is a conse-
quenceof actX

Eating less fat helps lowering
cholesterollevels.

Ends/Means X is ameansto Y Competition would let the
pricesfall.

(Anti) Model X is a person
(not) to imitate

Italiansknow everythingabout
healthyeating.

Figure1. Examplesof New Rhetoric’s schemas

Despitetheimportance,andthehistoricalcharacterof ontological
issues,very few methodologieshave beenproposedto guidetheon-
tology conceptualisationprocess,andresearchin this field still has
to agreeona standardapproach[3, 10].

In this work we use the methodologyproposedin [20], whose
stageapproachwasfelt to bemoreappropriateto our purposes.The
stagesproposedby [20], as usedalso in [7] to build an enterprise
ontology, areasfollows:

1. capturingthemotivatingscenarios(storyproblemsor examples);
2. formulatinginformalcompetency questions(queriestheontology

mustbeableto represent);
3. specifyingterminologyof theontologywithin a formal language;
4. formulatingthecompetency questionsin theformal terminology;
5. specifyingaxiomsand definitionsfor the termsin the ontology

within theformal language;
6. justifying axioms and definitions by proving characterisation

problems.

In thenext sectionwewill show how we interpretedtheseguidelines
for ourpurposes.

4 Designingthe Adviser Ontology

4.1 Capturing Moti vating Scenarios

A seriesof experimentswereconducted,with theaimof collectinga
corpusof “real” conversationsto analyse,primarily in orderto prove
theappropriatenessof thetheoriesinvolvedto thecaseof study. The
samecorpuswasalsousedasa sourcefor realistic“motivatingsce-
narios”.Theexperimentswereconductedvia e-mail:a groupof nu-
tritionists anda groupof userswerecontacted,who agreedto take
part to a seriesof e-mailexchangeson thesubjectof dietaryhabits.
In thee-mailswith thenutritionists,theexperimenterstook therole
of subjectsin searchfor advice.In thosewith theusers,theexperi-
menterstook therole of theadviser. Theexperimentlasteda month,
involving 51 participants,of which 5 nutritionists,with more than
500e-mailmessagesexchangedoverall. Fig. 2 givesanexcerptof a
dialogue,asanexample.

Thecorpuswasanalysedwith theobjectiveof findingfurthersup-
port for theuseof thetheorieswechosein giving adviceondiet.But
wealsoconsideredthedialoguesastypicalsituations,scenarios,that
we wantedto beableto replicatein oursystem.

4.2 Inf ormal CompetencyQuestions

Onthebasisof themotivatingscenarios,someinformal competency
questions(ICQ) could be formulated.As suggestedin [20], ICQs
weredefinedin astratifiedmanner, in termsof higherlevel questions
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Adviser: youdon’t like fruit, doyou?

Advisee: I enjoyeatingfruit in summer. I like bananas,melon,figs,mango,
pears, apples,nectarines,peaches,apricots. I drink freshorange juice
each morning(freshlysqueezed)andI eata bananahalfwaythroughthe
morningasa snack (whenI rememberto bring oneto work!).
SoI haveto disagreewith youin your assumption.I do like fruit its that I
don’t eatmuch of it which is slightlydifferent.

Adviser: Sowhyyoudon’t eatmuch of it?

Advisee: I do eat lots of fruit in summerbecauseI find it is refreshing. I
don’t eatlotsof fruit in winterbecause:(1) it is harder to getorganicfruit
in winter, (2) there is not much variety of what you can buy and (3) the
costis quitehigh.

Figure 2. Exampleof MotivatingScenario

andof thelower level questionsneededto solve them.For eachICQ,
a schemawasfilled in, consistingof thefollowing slots:

ICQ number: a progressive numberto identify thequestion.
Question: anexpressionin naturallanguageof thequestion.
Rationale: thereasonwhy sucha questionis needed.This mayei-

therreferto anotherICQ, to answerwhichthisquestionis needed,
or to an excerptof a motivating scenario,or to a New Rhetoric
schemawhich thequestionis meantto implement.

Decomposition: what is neededto know in order to answerthe
question.

For example:

ICQ number: 10
Question: Is thereanargumentby Incompatibility in favour

of anactionA?
Rationale: Solve ICQ 2 andimplementationof New Rhetoric

schema5.
Decomposition: Oneof thefollowing:

1. Action A leadsto a stateS, andthereis anar-
gumentby Incompatibilityin favour of S.

2. Thereisanaction � � , whichisunvaluable,and� and � � arenotcompatible

As themainpurposeof theadviseris to provide opinions,that is to
arguefor or againstsometopic,mostof theICQ wereoriginatedby
an analysisof the corpusin the light of appropriateNew Rhetoric
schemas.A total of 61 ICQs wereidentified,forming the basisfor
the restrictionof the New Rhetoric theory and the SCM that the
systemwasgoingto implement.

4.3 Inf ormal Specificationof the Terminology

Weneededto representmainly two typesof knowledge.
A knowledgedescribing behavioural changeswasneeded,for

representingthestagesof changeandthebeliefsabouthealth.Hav-
ing asbasicconceptsactions(e.g.“eatingfruit”), states(e.g.“having
highcholesterolvalues”)andpersons, we wantedto expressthat:
� anactioncan(not)� achieve/maintain/favour/strengthen� astate;
� a personcanbe � susceptible/unsusceptible� to astate;
� a person canbe � Precontemplator/Contemplator/InPreparation/

Active� towardsanaction.

A knowledgefor representingargumentswasalsoneeded,and
especiallyaway to expressthefactthata topic is “valuable”,at least

from acertainperspective.Wewantedto expresssentenceslike:Eat-
ingFruit canbeseenfromtheHealthperspective, Canceris Badfrom
theHealthperspective, or eventhatthefact thatEatingFruit canPre-
ventCanceris GoodfromtheHealthperspective. Therefore,with ba-
sic conceptstopics, values(Good/Bad/Indifferent)andperspectives
(e.g.QualityOfLife, Health)we wantedto beableto expressthat:
� a topiccanbeconsideredfrom acertainperspective;
� a topiccanhave a valuefrom acertainperspective;
� a triple � topic, perspective, value� can be more valuablethan

anothertriple � topic,perspective, value� ;
� a perspectivecanbemorevaluablethananotherperspective;
� a perspectivecanbemoregeneralthananotherperspective.

Lesscrucial to our study, but necessaryfor theadviser, two other
subontologiesareneeded,for representingknowledgeabout states
and actions, and, or course,for representingour domain, that is
knowledgeabout nutrition .

4.4 Specificationof the Formal Terminology

Theabove requirementsled to theconstructionof theadvisercogni-
tiveontology, whosespecificationis conveyedby anObjectOriented
representationsof conceptsandrelationshipsin Figg.3 and42.

Centralto theargumentationontology (Fig.3, top) is theconcept
of Opinion. An opinionexistswhenever anassociationcanbemade
betweena given topic anda certainperspective, with an evaluation
(Good/Bad/Indifferent).An importantrestrictionwe introducedwas
to constraintheattributionof a valueto a topic to bemadevia a per-
spective: in this view, for example,having high cholesterolvalues
is not goodor badper se, but it is good/bad,say, from the health
perspective. This, we believe, facilitatesa morenaturalstyle of ar-
gumentation,in which thesametopiccanhave simultaneouslygood
andbadvalueswith respectto differentpointsof view. Essentialele-
mentin describinganopinionis thespecificationof whoholdsit: the
spirit of our adviseris that thereareno incontrovertible truths,and
eachopinion is relatedto somebody. Peoplecanbeeithersinglein-
dividuals(Pavarotti) or groups(Italians), andvariousrelationsmay
hold betweenpeoplein generalandperspectives,in orderto beable
to expressargumentsby model/antimodel,by authorityetc.

The behavioural ontology (Fig. 3, middle) expressesconcepts
from the Stagesof Changemodel,plus healthbeliefsabouta per-
son’s susceptibilityto a state.

The state/actionupper ontology (Fig. 3, bottom)expressesthe
high level conceptsof act and state,and the relationshipsamong
them,definedas:

� Behaviours: with this classwe wantedto expressthe notion of
undertakinganact for a certainpurpose,andthe typeof this im-
plicationis characterisedby aModifier (achieve,favour, maintain,
strengthen)with a Sign. Thereforewe can say that eatingfruit
helpsslimming by using a modifier with Type = “Favour” and
Sign= “+”.� Cir cumstances: with this classwe wantedto expressthe notion
of two statesbeingrelated.Thesameclassof modifiersis usedto
connectan initial stateanda final state,so that we cansaythat
“having high cholesterollevelsdoesnot favourbeinghealthy”.

Ontologiesdescribingstatesandactions,andfood/mealproperties,
have beendevelopedby many projects,which shouldbepossibleto
�

Thenotationfor theOOrepresentationis theonein [16].
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CircumstanceBehaviour
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Hold
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People
AntiModel

Authority
Model

Figure 3. Sub-Ontologies

“plug-in” our system,especiallyif developedaccordingto Gruber’s
principle of minimal ontological commitment(“an ontologyshould
make asfew claimsaspossibleaboutthe world beingmodelledto
allow the agentscommittedto the ontology freedomto specialize
andinstantiatethe ontologyasneeded”[6]). We have not explored
in detail this possibility, preferringto leave our first prototypeof ad-
viser with a somewhat naive notion of states,actionsand food (as
suggestedby the scenariosanalysis).We believe, however, that the
requirementswe have expressed,derivedby theanalysisof themo-
tivatingscenarioandthetheories,will helpchoosea prospective on-
tology thatcouldbesafelyembeddedin oursystem.

After constructingall sub-ontologies,an analysisof the classes
introduced,on the basisof the competency questionsthey help to
solve, identifiedthe commonconceptsandfavouredthecreationof
the main adviser ontology. Figure 4 shows how the varioussub-
ontologiesarerelatedto oneanother, andin particularthe fact that
opinionscanbeexpressedononeof thefollowing topics:

� Acts (e.g.“eatingfruit is goodfrom thehealthperspective”);� States(e.g.“having high cholesterolvaluesis badfrom thehealth
perspective”);� Behaviours(e.g.“the factthateatingfruit favoursloweringcholes-
terol levelsis goodfrom thehealthperspective”);� Circumstances(e.g.“the facthaving high cholesterollevels does
not favourbeinghealthyis badfrom thehealthperspective”);

This admittedlycumbersomeattribution of valueshelpsimplement-
ing themechanismof “valuepassing”theNew Rhetoricentails.For
example,the claim “eating chips increasescholesterollevels” will
be perceived as having a negative valenceif and only if the audi-
enceattributesa badvalue to high cholesterollevels, from at least
oneperspective (typically “health”). Thebadvalueis thenhopefully
passedto eatingchips,whichfavoursit. Theadvisermayassumethat
this will happenwhenpresentingsuchanargument(on thebasisof
a belief modelof theaudience)but it maywell be that theaudience
seesno relationbetweenhaving high cholesterolvaluesandbeing
healthy, thusmakingtheargumentagainsteatingchipsfail.

Act

People
MoreImportant Topic

MoreGeneral

Hold
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Figure 4. AdviserIntegratedCognitive Ontology

4.5 Formal CompetencyQuestions

Herefollows, asanexample,therepresentationsin Horn clausesof
someof theICQswe identified.Notethattheparametersin theform�
	

representvariablesandthosein theform � � representconstants.

1. Wecanarguein favour/againstof a topic if thereexistsaperspec-
tive from which suchtopichasa Good/Badvalue:
��������������������! #"�$�%'&(*)�+ �, ) $-�."�/ ) �0���, 1%-2,3' 4"�56".�758�������! #"�$92!�: ;2=< >?�
�7@A%
������������CB )�D �������E 4".$�%F&(*)�+ �, ) $-�."�/ ) �0���, 1%-2,3' 4"�56".�758�������! #"�$92!�: ;2=< G*��@A%

2. A stateor anactionleadsto astateof affair if thestateor theaction
achieves(or favours,maintainsor strengthens)suchstate:
�HI�
@9"�JK" )�+9( �9�9�.�=LM2E�=NK%'& � $=O4" ) / ) �.�=LM2!��N#2�< P*%

3. Wecanuseanargumentationby authorityin favouratopicif there
existsanauthoritywho hasa goodopiniononsuchtopic:
������ �RQ ��OM�.�=���E 4".$
2-�: )�+ �, ) $=�."C/ ) %S& (*) �E #� ) ����� Q ��O1� + "��.N�%-2�TQ ��O#� + "��.N1����� Q ��O#� + "��.N#2��, )�+ �, ) $-�."�/ ) %-2���
�U@K����� Q ��O1� + "��.N#2=3' 4"�5V".��58�������E 4".$
2!�, )�+ �, ) $-�."�/ ) 2-< >?�7�
@�%,%

4. Wecanuseanargumentationby modelin favour/againstanaction
if thereexistsa modelwho has/hasnotsuchactionasa habit:
�������HI�
@ ) �.�.���A$-�.".�75W2-�: )�+ �: ) $-�."�/ ) %S&
� $=�."��758������$-�.".�75;%E2 (*) �E #� ) �.�=XY�7@ ) �C%E2HI�
@ ) ������XZ�
@ ) �.2-�: )�+ �: ) $-�."�/ ) %E2E���A[E"C�E�.�=XY�
@ ) ��2����A$-�.".��5;%

Note that whetheran instanceof Peopleis a model (or an au-
thority) from a certainperspective dependson assumptionsin the
modeltheadviserhasof thebeliefsof theaudience.

All otherinformalcompetency questionsweresolvedsimilarly, by
establishingappropriaterelationsamongpredicates.

4.6 Axioms Specification

Themaineffort of anarguer, from theNew Rhetoricperspective, is
to operateon theaudience’s valuesandlet thempassfrom onetopic
to another, in thehopeto makethelattermoreacceptable.Thecentral
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setof axiomswe need,therefore,is aimedat establishinghow such
“valuepassing”occurs,for example:
��������������������! #"�$92E�, )�+ �, ) $-�."�/ ) %F&����� �RQ ��OM�.�=���E 4".$
2-�: )�+ �, ) $=�."C/ ) %����������������7�=����� ) 2=�: )�+ �, ) $=�."C/ ) %S&]\^���0� ) ���7�=����� ) � %E2_8) ��@A�-`R�A�.�������0� ) 2-�7�����0� ) � %E2-�����������.�.�������0� ) � 2!�, )�+ �: ) $-�."�/ ) %
�������������������$-�.".�75W2=�, )�+ �, ) $-�."�/ ) %F&a\^���0� ) ���7�=����� ) %-2(?+9) / ) 5V�E������$-�.".�75W2-�������0� ) %E2=�Z�A�7�b���CB )�D �.�������0� ) 2-�, )�+ �: ) $-�."�/ ) %
To expresstheabove axiomswe alsoneeda setof axiomsto relate
chainsof statesto a stateor to anaction,for example: _8) ��@A�-`R�A�.�������0� ) � 2E�7�����0� ) � %F&]HI�
@9"�JK" )�+9( �9�0���7�=����� ) � 2-�������0� ) � %
 _8) ��@A�-`R�A�.�������0� ) � 2E�7�����0� ) � %F&]\;����� ) �.�������0� )7c %-2HI�
@9"�JK" )�+9( �9�9�.�������0� ) � 2!�7�����0� ) c %E2 _S) ��@��=`R�A���7�=����� ) c 2!�7�=����� ) � %
Thesetwo setsof axiomsenableto createchainsof argumentswhich
can be presentedto the adviseewithin one of the New Rhetoric
schemas.

4.7 Problem Solving

The reasoningunit of thesystemconsistsof a problemsolver, cou-
pled with a reasonmaintenancesystemto help dealingwith poten-
tially withdrawable information.The problemsolver is basedon a
clausalform logic restrictedto Hornclauses.

The particular form usedfor expressingvaluesallows the sys-
tem to conceive worlds in which therecanbe mixed feelingsabout
a topic, without the world being inconsistent.For example:Has-
Val(!EatingFruit, !SocialLife)andHasValNeg(!EatingFruit, !Social-
Life) andarenot consideredasopposite(nor related)sobothcanbe
heldby thesameagentat thesametime,eachwith its own justifica-
tions,whosetrackis keptby thereasonmaintenancesystem.

5 Conclusions

Theimplementationof aneffective,believableadvicegiving system
requiresexpertisefrom differentfields.In particular, a goodadviser
must be able to constructefficacious,which may not necessarily
meansound,arguments.Appealshouldbemadeto well established
theories,both in behavioural changeand in argumentationstudies.
In orderto reconcilethesedifferentsourcesof knowledge,anontol-
ogy engineeringapproachcanbe useful.In this paperthis exercise
hasbeenpresented,aimedat conceptualisingthe knowledgeof an
advicegiving systemin thenutrition educationdomain.

Theuseof explicit guidelines,comingfrom anontologyconcep-
tualisationmethodology, hasprovedto significantlyhelpin focusing
oureffort. Althoughusefulfor providingageneralprotocolof actions
anddeliverables,whenaddressingthe singlestagesof the process,
however, themethodologywasnotdetailedenoughto give sufficient
advice.Fromthepoint of view of mere“users”of themethodology,
we would have beenhelped,for example,by somemoreguidelines
on how to collectandorganisemotivatingscenarios,andhow to use
themto generateinformal competency questions.In fact,we found
that the early stagesthe methodologysuggests,the oneswe were
mostinterestedin, werenot discussedin sufficient detail:we hadto
defineour own protocol for collectingandclassifyingcompetency
questions,asno cluewasprovidedby themethodology, anddecide
a policy for establishingwhich aspectsof thecompetency questions
wereneededto be consideredwhendefiningthe basicconceptsof
theontology.

As pointedout in [10], no methodologyhasso far addressedthe
problemof how to identify ontologicalconcepts,andwe alsosus-
pectthatsuchidentificationdependsstronglyonthetheoriesthatthe

ontologyneedsto accountfor: we wonderwhetherour conceptuali-
sationwouldhavebeendifferenthadweusedadifferentbehavioural
or argumentationtheory, even with the samecorpusof motivating
scenarioas a startingpoint. This, we believe, doesnot dependso
muchon having a functionalnotionof theknowledge,but ratheron
seeing“the natureof therealworld” from a differentpoint of view.
We agreewith [8] that themostinterestingissuesareat thehighest
levelsof theconceptualisationprocess,andresearchontheseaspects
shouldbenefitfrom theinterventionof many anddiversedisciplines.

We hopethatour exercisemay be of somehelp,asa casestudy,
to researchersaddressingontologicalissues,believing with [10] that
more of theseefforts are needed,so that an ontology engineering
practicemay be established,basedon the experienceof as many
projectsaspossible.
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