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Abstract

Themainaim of this reportis to provide a measureof objective evaluationof ATT-Meta,a systemwe
have implementedfor conductingsomeof the reasoningneededin the understandingof metaphorical
utterances.Thereporttherebyalsoprovidessomeevaluationof theoverall theoreticalapproachinform-
ing ATT-Meta.Theapproachandsystemarenotdescribedin detailhere,but ratherin anaccompanying
technicalreport(CSRP-01-05).However, thepresentreportis self-contained.Its evaluationof theATT-
Metasystemconsistsof showing how thesystemextractsimportanttarget-domaininformationfrom a
particularmetaphorexamplethatwasfoundin realdiscourse.This examplerestson themetaphorical
view of MIND PARTSAS PERSONS,in whichapersonor aperson’smindis viewedashavingpartsthat
arethemselvespersons,or asotherwisecontainingpersons,wherethesepersonshave their own mental
states.Theview is extensively usedin mundaneconversationandtext. Thereportshowsthatthesystem
successfullyproducesmajorpiecesof informationconveyedby theexampleutterance.It doessoonthe
basisof avery limited setof mappingrelationshipsincludedin ATT-Metaasits long-termknowledgeof
themetaphoricalview. The implementationof theexamplealsohelpsto vindicatetheMap-Extension
Minimizationstancewithin theATT-Metaapproach.This stanceis thatmetaphoricalmappingsshould,
by default,notbeextendedto copewith utteranceaspectsthatthosemappingsdonotdealwith. Rather,
within-source-domainreasoningshouldbeusedto link thoseaspectsto source-domainaspectsthat the
mappingsdoalreadydealwith.
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1 Intr oduction

Themainaim of this reportis to provide a measureof objective evaluationof ATT-Meta,a systemwe have
implementedfor conductingsomeof thereasoningneededin theunderstandingof metaphoricalutterances.
Thereporttherebyalsoprovidessomeevaluationof theoverall theoreticalapproachinformingandpartially
implementedin theATT-Metasystem.Theevaluationof theATT-Metasystemin thepresentreportcon-
sistsof showing how thesystemextractsimportanttarget-domaininformationfrom a particularmetaphor
examplethatwefoundin real-discourse.Thisexamplerestsonthemetaphoricalview of MIND PARTSAS
PERSONS(OR OTHER ANIMATE BEINGS),in which a personor a person’s mind is viewedashaving
partsthatarethemselvespersons,or asotherwisecontainingpersons;thesesubpersonshave theirown men-
tal statesandareoftenportrayedascommunicatingwith eachotherin naturallanguage.Thesubpersons’
mentalstates/processesaremappedin a particularway to mentalstates/processesof thewhole,realagent,
andintercommunicationbetweenthesubpersonsis mappedto amentalprocessof thewholeagent.

Theapproachandsystemwill notbedescribedin detailhere—thereaderis referredto otherpapers,es-
peciallyanothertechnicalreport,Barnden& Lee(2001).(SeealsoBarndenetal., 1996;Barnden,1998a,b;
Barnden& Lee,1999).Thepresentreportis intendedasanadjunctto Barnden& Lee(2001),andalthough
thepresentoneis self-containedit is ideallyto bereadafterabsorbingthelesstechnicalportionsof theother
report.

Themetaphoricalutterancesof mostinterestin theATT-Metaprojectareoneswecallmap-transcending:
they restonmetaphoricalviews(conceptualmetaphorsin theterminologyof Lakoff, 1993)thatarefamiliar
to the understander, but transcendthem by using source-domainconceptsnot handledby the between-
domainmappingsthe metaphoricalviews involve. A possibleexampleis “McEnroe starved Connorsto
death”whenusedasa descriptionof a tennismatch.A metaphoricalview of SPORT AS COMBAT might
befamiliar to theunderstander, andthatview mightmapcombat-domainconceptssuchaskilling to target-
domainconceptssuchasdefeating.However, the existing mappingmight not containany mappingrela-
tionshipthat mapsthe source-domainconceptof starvingsomeone.(We regarda mappingto be a setof
mappingrelationships,eachof whichmapsanaspectof thesourcedomainto anaspectof thetargetdomain
or vice versa.)

For map-transcendingutterancesbasedon familiar metaphoricalviews, the ATT-Meta approachad-
vocatespossibly-extensive inferencingin the termsof the sourcedomainof the metaphoricalview, while
avoiding asfar aspossibletheextensionof themappingsto dealwith themap-transcendingsource-domain
aspectsof theutterance.This is theMap-ExtensionMinimizationdefault. Map-extensionis regardedasan
exceptionalactionundertakenonly whenspecialneedsof discourseunderstandingforceit to take place.

The source-domaininferencingis donein an attemptto derive, from the source-domainmeaningof
theutterance,informationthatcanbeconvertedby theexisting source-to-target mappinginto information
aboutthe targetdomain.Thesource-domainmeaningis themeaningtheutterancehaswhentakenat face
valueasbeingaboutthe sourcedomainitself. The source-domaininferencingis donewithin a special,
protectedcomputationalenvironmentwecall apretencecocoon.SeeFigure1. Thecocooncanheuristically
be thoughtof asthebelief spaceof a hypotheticalagentwho believesthat thesource-domainmeaningof
the utteranceis true. In theabove starvingexample,thesource-domainmeaningis that McEnroestarved
Connorsto deathin the real, biological sense.The inferencingwithin the cocooncanthenestablishthat
McEnroekilled Connors. The existing mappingcanthenbe appliedto derive, in the target domainand
outsidethe cocoon,the hypothesisthat McEnroedefeatedConnorsin the match. Otherinferencescould
be madewithin the cocoonon the basisof the detailedform of killing that starvingsomeoneconstitutes,
andsomeresultinginferencesmight bemappedover to the target domainby additionalexisting mapping
relationships.
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Thereis a greatdealof understander-relativity in theATT-Metaapproachto metaphorunderstanding.
For onething, the questionof whethera metaphoricalview is familiar or not is an understander-relative
issue. However, we assumethat the particularviews mentionedin this reportarefamiliar in someform
to ordinaryEnglish speakers (which doesnot meanthat speakers are consciouslyaware of them). The
assumptionis basedpartly on the high frequency with which we have observed the views beingusedin
mundanediscourse,partly on intuition, and partly on the observationsof other metaphortheorists(see
particularlyLakoff 1996 for metaphoricalviews strongly relatedto MIND PARTS AS PERSONS).See
alsoour metaphor-exampledatabank(Barnden,n.d.) for real-discourseexamplesof MIND PARTS AS
PERSONSandothermetaphoricalviews of mind. SeeBarnden(1997)for generaldiscussionof MIND
PARTSAS PERSONS.

Thereis furtherunderstander-relativity in thequestionof whatparticularmappingrelationshipsbetween
sourceandtargetareincludedin viewing somethingA assomethingB. For example,differentunderstanders
maydiffer in detailon what themetaphoricalview of MIND PARTS AS PERSONSamountsto. We have
triedto includein any givenmetaphoricalview thatwehaveaddressedin theATT-Metaapproachonly those
source/targetmappingrelationshipsthatseemto beneededin many exampleswehaveencounteredandthat
seemto usintuitively acceptable.

WealsoassumethatstockEnglishmetaphoricalphraseology(i.e.,phraseologythatis frequentlyoccur-
ring andquitefixed,suchas“seetheproblem”)usesmetaphoricalviews thatarefamiliar to typicalEnglish
understanders,andthat (in general)thesource-domainaspectsusedin thephraseologyaremappedby the
mappingsin theviews. Hence,weassumethatstockphraseologydoesnotcountasmap-transcending.

Additionally, we will only considerexamplesin which themetaphoricityis plausiblynot sidelinedfor
anordinaryEnglishspeaker. For example,anunderstandermight have a sports-domainlexicon sensefor
“kill, ” so that he/she/itcould usethat sensein understandingthe sentence“McEnroe killed Connors”in
thetenniscontext. This would circumvent theneedto proceedvia a senseof kill in thebiologicalcombat
domainanda mappingfrom thatdomainto thedomainof sport. Clearly, whetherthemetaphoricityof an
utteranceis sidelinedor not is againanunderstander-relative matter.1

For aparticularmetaphoricalview, theclassof utterancesthatusestockphraseologyassociatedwith the
view andtheclassfor which themetaphoricityis sidelinedcannaturallybeexpectedto overlapto a high
degree.However, thereis no logicalnecessityfor themetaphoricityof stockphraseologyto besidelinedor
for utteranceshaving entirelysidelinedmetaphoricityto useonly stockphraseology. Hence,it is usefulto
preserve thedistinctionbetweenthetwo notions.

Theevaluationof theATT-Metasystemin this reportconsistsof showing how theapproachcouldex-
tractimportanttarget-domaininformationfrom asomewhatsimplifiedversionof aplausibly-non-sidelined,
plausibly-map-transcending metaphoricalutterancethatwefoundin real,mundanediscourse.Theexample
is in our databank(Barnden,n.d.),where,in particular, otherexamplesfrom thesamepulp-romanticstory
thatthechosenexamplewastakenfrom maybefound.

In our work on the ATT-Metaapproachwe have beenmostly concernedwith examplesthat arefrom
mundanediscourse,or thatat leastplausiblecandidatesfor beingfoundin mundanediscourse.By mundane
discoursewe meandiscoursein conversations,popularmagazinearticles,popularnovels, news articles,
popularsciencetexts andother factualtexts for wide consumptionby the generalpublic. However, the
approachis alsoapplicableto non-mundanediscourse.

TheATT-Metaapproachis not asit standsa specific,completemodelof metaphorunderstanding.It is
parametrizedby whatever views arefamiliar to a particularunderstanderto whom/whichwe areimputing

1Observethatwecanstill regard“McEnroekilled Connors”asbeingmetaphoricalfor theunderstanderaslongasthebiological-
combat-domainrouteis in principleavailableto theunderstander.
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theapproach,whatmappingrelationshipsareincludedin eachfamiliarview, andwhatdirect,lexiconsenses
theunderstanderhasfor words. Thus,it is importantto understandthat thepurposeof this reportis not to
establishthat any particularmetaphoricalviews are familiar to typical understanders,that any particular
mappingrelationshipsappearin particularviews, that the metaphoricityin any particularexampleis not
sidelinedfor typical understanders,or othersuchmatters. The purposeis to show that, given particular
decisionsaboutwhat is familiar, what is mappedwhat is not sidelined,etc., the ATT-Metaapproachcan
succeedin drawing useful informationaboutthe target domainfrom a metaphoricalutterance;and also
to show that very little hasto be includedin the way of mappinginformationin orderto get greatpower
in drawing out suchinformation. The lesssideliningwe assumeandthe fewer mappingrelationshipswe
includein ametaphoricalview, themorethepower of theapproachis demonstrated.

Webelievethediscussionof theparticularexamplebelow coversthemain“informationalcontributions”
that the chosenexamplemakesconcerningits target domain. We doubtthat the suggestedinformational
contributionsarecontroversial.

Theplanof therestof thereportis asfollows. Section2 summarizesanimportantadditionalfeatureof
thetreatmentof source/target mappingsin theATT-Metaapproach.Section3 mentionssomekey features
of theATT-Metasystem.Section4 introducestheoriginal form of themetaphorexamplewith which this
reportis concerned.In thissectionwediscusshow thegeneralapproach,ratherthanthesystemitself, could
handlethe example. Section5 shows how the systemappliesto a simplified form of the example. The
systemis notableto achieve all thattheapproachis intendedto, but capturessomeimportantaspectsof the
example.Section6 concludes.

Otherarticlesprovide additionalevaluation. Lee andBarnden(2001b)evaluatethe implementedsys-
tem and the generalapproachby applying the systemto real-discourseutterancesbasedon most of the
metaphoricalviewsaboutmentalstate/processesthatarelistedin theMasterMetaphorList (Lakoff, 1994).
SeeBarnden& Lee (2001)for a detaileddescriptionof how the systemworks on anotherreal-discourse
examplefrom thedatabank.Theexamplesin thesevariouspapersconcentrateonmetaphorof mind,but the
approachis in no way limited to suchmetaphor. Barnden(2001)evaluatestheapproach(but not the sys-
tem)by applyingit to selected,mostlynon-mental,examplesfrom Goatly’s (1997)comprehensive,detailed
survey of metaphoricallanguage.

2 View-Neutral Mapping Adjuncts

Barnden& Lee(2001)specifyvariousview-neutral mappingadjuncts(VNMAs) thatform partof thegen-
eralATT-Metaapproach.Theseprovide additionalmappingrelationshipsthatapply, by default, whatever
particularmetaphoricalviews areat hand.They areparasiticon otherthingsthataremapped,in thesense
that they areall of theform: if such-and-suchthingsaremappedfrom thepretenceinto reality space,then
alsosuch-and-suchthingsaremapped(by default).

TheVNMAs do not have asyet a full andsatisfactoryimplementationin theATT-Metasystem.Some
areincludedin a limited, provisionalway, andwediscussthis point in theConclusionsection.Sincein our
generaldiscussionof thechosenexamplewewill beappealingto VNMAs, wesummarizethemhere.

Oneof thesimplestVNMAs is theNegationVNMA, which statesthatif a within-pretenceproposition
Pis mappedinto realityspaceto becomeapropositionR there,thenthenegationof Pis alsomapped,andis
mappedto thenegationof R. For example,if thepropositionthatMcEnroekilled Connorsis mappedto the
propositionthathedefeatedConnors,then,by virtueof theVNMA, theview alsomapsthepropositionthat
McEnroedid not kill Connorsto thepropositionthathedid not defeatConnors.Relatedly, theQualitative
DegreeVNMA mapsidenticallythequalitative degreesto whichmappedpropertiesandrelationshipshold.
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TheCausation/AbilityVNMA identicallymapspropertiesandrelationshipssuchascausation,enable-
ment,disenablement,ability, assistance,hindranceandeasiness.For example,considerthewithin-pretence
propositionP thatMcEnroe’s combatactionsenabledhim to kill Connorseasily. If themetaphoricalview
mapscombatactionsto tennisactionsandkilling to defeating,thenPis mappedto thepropositionin reality-
spacethatMcEnroe’s tennisactionsenabledhim to defeatConnorseasily.

TheMental/EmotionalStatesVNMA mapsthemental/emotionalstatesof within-pretenceagentsoverto
mental/emotionalstatesof correspondingreality-spaceagents,if any. It doessoaslongasthepropositional
content(if any) is itself mapped.Thementalattitude(e.g.belief) or thequality of theemotion(e.g.anger)
is preserved, but the propositionalcontent(if any) may be modifiedby othermappingrelationships.For
example,if anentity E is anagentboth insideandoutsidethepretencein theMcEnroe/Connorsexample,
andin thepretenceE believesthatConnorskilled McEnroe,thenin realityE believesthatConnorsdefeated
McEnroe.

Somewhat similarly, the Value-JudgmentVNMA identically mapsvalue-judgments(whetherby the
understander, otherrealagents,or within-pretenceagents)aboutmappedstatesof affairs,issues,etc.within
the pretenceto value-judgmentsabout the correspondingstatesof affairs, issues,etc. in reality. Value
judgementsincludejudgmentsaboutlevelsof goodnessandimportance.

As we do not, in general,regardany of the“subpersons”in theMIND PARTS AS PERSONSview as
mappingto the real person,the Mental/EmotionalStatesVNMA doesnot just by itself provide us with a
mappingrelationshipthatdealswith thementalstatesof subpersons.However, someutterancesbasedonthe
view doclearlyinvolve anidentificationof oneof thesubpersonsasrepresentingat leastthemainthoughts
of therealperson,andthissubpersoncouldbetermedtheconsciousselfof theperson.SotheVNMA does
dealwith thementalstatesof thatsubperson.

FurtherVNMAs andmorerefineddescriptionsaregiven in Barnden& Lee (2001). Our VNMAs are
inspiredin partby, but aredifferentfrom,postulatesaboutmappingputforwardby otherauthors,asdetailed
in Barnden& Lee(2001).

3 The ATT-Meta System

This paperwill merelysketchsomeaspectsof the ATT-Metasystem,to theextent neededfor the current
paper, but furtherdetailscanbe found in (Barndenet al., 1996;Barnden,1998a,b;Barnden& Lee,1999;
Barnden& Lee,2001;Lee& Barnden,2001a).

In ATT-Meta, reasoningis doneby the useof back-chainingrulesof inferencewhich allow differing
qualitative degreesof certainty. Reasoningin ATT-Meta is entirely query-directed(goal-directed),rather
thanproceedingforwardsfrom data.Theusersuppliessomequerywhich would in reality begeneratedas
aresultof partialprocessingof surroundingdiscourseor othercontext. This is explainedfurtherin Barnden
& Lee(2001).

ATT-Metais capableof bothsimulativereasoningaboutbeliefsandmetaphoricalreasoning.Nestedrea-
soningspaces(“cocoons”)areallowedto facilitatesimulationof otheragentsandto facilitatemetaphorical
reasoning.Two typesof cocoonsaremaintained:simulation-pretencecocoons(alsocalledbelief cocoons)
andmetaphor-pretencecocoons.Simulation-pretencecocoonsareusedto modelthebeliefsof otheragents.
Metaphor-pretencecocoonsarea specialtypeof simulation-pretencecocoonwheretheagentmodelledis
a hypotheticalagentwho is assumedto believe that themetaphoricalutteranceis literally true. For there-
mainderof this paperwe will only beconcernedwith metaphor-pretencecocoons,althoughbelief cocoons
alsoarisein aminorway in theimplementedexample.
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Knowledgeof differentdomainsis encodedin setsof ruleswhich apply to a particulardomain.Since
a metaphoricalview involves mappingrelationshipsbetweenone domain(the source)and another(the
target),ATT-Metauses“conversionrules” which explicitly mappropositionsfrom onedomainto another.
ATT-Metahasa small setof conversionrulesfor eachmetaphoricalview it is given knowledgeabout,as
well asholdingknowledgeaboutthesourcedomainof eachsuchview. (ATT-Meta’s conversionrulescan
go from targetto sourceaswell asfrom sourceto target,for reasonsgivenby Barnden,in press.)

In theATT-Metaapproach,ametaphoricalview canbedefinedby constructingasmallsetof conversion
rulesandasetof rulesto representthesourcedomain(andsometimesasmallsetof “ancillary assumption”
rulesthat aresomewhat similar in form to conversionrules—seeBarnden& Lee, 2001). Understanding
of a metaphoricalutteranceproceedsby creatinga metaphor-pretencecocoonwheretheutteranceis taken
as literally true, thenfinding implicationsof this within the cocoon,largely by meansof source-domain
reasoning,and then mappingsomeimplicationsto the target domainvia conversionrules. The within-
cocoonderivationprocesscaninvolve asubstantialamountof reasoning.

ATT-Meta is merely a reasoningsystem,with no natural languagefront-endas yet. Thus, the user
supplieshand-codedlogicalexpressionsthatareintendedto couchthesource-domainmeaningof theimag-
inedinput utterance,andotherlogicalexpressionscouchingadditionalinformationthatis assumedto arise
from surroundingdiscourse.In addition,theusersuppliesthedomainrules,conversionrulesandancillary-
assumptionrules—they arenot built into the ATT-Meta reasoningengineitself. Naturally, a given setof
conversionrulesis thoughtof asbeingstableover the“life” of thesystem,andto beableto handlemany
examples.

In ATT-Meta,hypothesesaretaggedwith qualitative certaintylevels, which arelargely suppressedin
this reportfor thesake of simplicity of presentation.Theinferredconclusionspresentedin examplesbelow
all achieve thecertaintylevel calledpresumed . Theavailablelevelsareasfollows, with their meanings
whenattachedto apropositionH:

certain: H is establishedwith completecertainty.

presumed: H is adefault: i.e., it is takenasaworkingassumption,pendingfurtherevidence.

suggested: thereis evidencefor H, but theevidenceis not (yet) strongenoughto enableH to be
aworkingassumption.

possible: thenegationof H is notcertain but noevidencesupportsH itself.

certainly-not: thenegationof H is certain,soH is impossible.

Whena propositionis createdasa query, it is immediatelygiven a certaintyvalueof possible. Of
course,reasoningmay sooneror later downgradeit to certainly-not or upgradeit to a level higher
thanpossible.

Rulesaremostly suppliedby the user, thoughtherearesomebuilt into ATT-Meta. The setof rules
is constantthrougha given applicationof ATT-Meta. User-suppliedrulescouchthe domainknowledge,
knowledgeof metaphorandthelogical formsfor thediscoursechunkasmentionedabove. In theillustrative
syntaxusedin this report,asimpleruleaboutbirdscouldbe

IF is-bird(X) AND NOT(dead(X)) THEN {presumed} can-fly(X).
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A rule’s IF-part is usuallya conjunctionof atomicconditions,or negationsof atomicconditions,where
atomicmeansthatthereareno internalconnectiveslike AND andOR,or useof logical quantification,and
theTHEN-partis usuallyanatomicconditionor anegationof one.Eachrulehasacertaintyqualifier, which
is alwaysoneof suggested, presumed or certain. Thelevel of certaintycontributedby therule to
its conclusionwhenit firesis theminimumof therule’sown level togetherwith thelevelsof thepropositions
usedby theconjunctsin theIF part.Thus,therule’s qualifieractsasaupperlimit onthecontribution of the
rule.

Ruleswith aspecialnull IF partcountasfacts.Wewill write a factwithoutany IF or THEN part,asin

{certain} is-person(anne ).

Factscanhaveany of theavailablecertaintylevels,but in ourcurrentpracticethey aregenerallycertain.

Becausethe particularexampledealt with below concernsthe possiblebeliefs of an agent,we now
outlinehow beliefsarerepresentedin ATT-Meta.In theillustrative syntaxin thisreport,apropositionabout
abeliefhastheform

believes( � , � , � )

where � is termstandingfor anagent,� is a certaintyqualifierotherthancertainly-not , and � is the
believedproposition.Thequalifier � , whichweoftencall theinnerqualifier, is a lowerboundontheagent’s
own allegedlevel of certainty. Thus,theabove form canbereadas

� believes,to at leastcertaintylevel � , that � holds.

Of course,a belief propositionbelieves( � , � , � ) alsohasits own level of certainty, which is inde-
pendentof theinnerlevel.

The valuesuggested for � will be particularly importantin this report. With this valueof � , the
above form canbereadas

� hassomereasonto believe � .

Thisdoesnotmeanweareentitledto saythat � believes � . Thatstatementshouldberepresentedby means
of aninnerqualifierof at leastpresumed .

4 The Original Exampleand Our Overall Approachto It

4.1 The Example

Theutteranceof interestin this sectionis thesentence“Of courseyoudo, onesmallvoice insisted”in the
following excerpt,(1). We appliedthesystemonly to a simplifiedvariantof this sentence,asdiscussedin
the next section. However, it is usefulto show in the presentsectionhow the original sentencecould be
handledby our generalapproach,partly in thespirit of revealingrespectsin which theATT-Metasystem
fallsshortof it.
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(1) SuddenlyI washaving secondthoughts.About us,I mean.Did I really wantto getmarriedand
spendtherestof my life with Mick? Of courseyoudo,onesmallvoiceinsisted.Are youquite
sure aboutthat?anothernudged.Somuchwasgoingon in my head,I couldn’t sleep.2

Noticethatthe“you” in thatexamplearguablyrefersto theconsciousselfof thewholeagent.

Weassumethattheunderstander, onmeetingthe“Of course”sentencein (1), hasalreadypresumedthat
anothermetaphoricalview calledIDEAS AS INTERNAL UTTERANCESis in play. Sotheunderstander
presumesthatthesmallvoiceis aninternalvoice,notarealone.Thispropositionis placed,accordingto our
approach,insidethepretencecocoon.Then,usingknowledgeaboutthesourcedomainof verbalinteraction,
theunderstandercaninfer within thepretencecocoonthat thereis a personS whosevoice it is, andsince
the voice is insidethe writer (the “I” in the discourse)thenpresumablyS is too. Accordingly, aspart of
within-pretence-cocoon reasoningitself, theunderstandercanwork out thatMIND PARTSAS PERSONS
is in play.

Thusthisexampleis a lessobviouscaseof MIND PARTSAS PERSONSthanexampleslike “Onepart
of mewantsto skip themeeting,” whicharecommonin mundanediscourse.

4.2 Map-ExtensionMinimization, Mapping Relationshipsand Ancillary Assumptions

Ourapplicationof Map-ExtensionMinimizationto usesof MIND PARTSAS PERSONSliesmainly in our
contentionthere is noneedto try to findsomerealaspectsof theagent’s mindthatcorrespondto mentioned
or implied“parts,” andthereis no needevento view themind objectively asbeinga systemwith abstract
componentsthatentertaindifferentthoughts.Thatis, althoughthereis someanalogyoperatingbetweenthe
sourcedomainof groupsof peopleandthetargetdomainof themind, it neednot beasstrongasto require
a componentialview of themind at all, let aloneonewhereindividual componentscanhave mentalstates,
andlet aloneonesupportingtheidentificationor postulationof a particularcomponentin a particularcase.
(1) further illustratestheMap-ExtensionMinimization default, aswe claim that thereis no needeitherto
mapthenotionof “insisting” or of a“small voice” to thementaldomainor to maptheparticularsmallvoice
mentioned.

Rather, we only needto assumethat theunderstander, U, hasthefollowing two mappingrelationships
(2,3)andtwo “ancillary assumptions”(4,5):

(2) Thepropositionthata subpersonS of anagentA believes, desires,intends,... a propositionP (to a
high level) mapsto thepropositionthatA hassomereasonto believe, desire,intend,... P.

(3) An innerconversationamongsubpersonsof anagentA maps,asa wholeentity in its own right, to
someaspectof A’s thinking.3

(4) Any utterancesbyasubpersonSof anagentA arepartof aprivateconversationinvolving onlyhis/her
subpersons(oneof whichcanbetheconsciousselfof A).

Thismeansin particularthat

– if asubpersonSof anagentA utterssomethingto someoneO, thenO is asubpersonof A

2My Storymagazine,May 1995,EditionsPressLimited, Gibraltar, p.6/7. Italics in original. Paragraphbreaksdeleted.The
exampleis containedin theMIND PARTS AS PERSONS(OR OTHER ANIMATE BEINGS)sectionof our databank,Barnden
(n.d.).

3We do not specifywhat this aspectis in this report,andthemappingneednot in principledo so—it could just postulatethe
existenceof somecorrespondingaspectof A’s thinking.
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– any utteranceby asubpersonSof anagentA is (by default) heardby all othersubpersonsof A,
andis notheardby any otheragent.

(5) Theconversationin (4) is physicallyinsideA.

Ancillary assumptionssuchas(4,5)areproposedin ourapproachasanimportantaspectof somemetaphor-
ical views, over andabove mappingsbetweenthesourceandtargetdomains.Ancillary assumptionsserve
to enrichthenatureof theassumedsource-domainscenariosin usesof themetaphoricalview.

4.3 Connectionto SomeOther Metaphorical Views

Becauseof the secondancillary assumption(5) andthe secondmappingrelationship(3), MIND PARTS
AS PERSONSexamplesthat involve utterancesby the mind-partsarealsomanifestationsof IDEAS AS
INTERNAL UTTERANCES,an importantmetaphoricalview thatwe will not addressextensively in this
articlebut thatis discussedin Barnden(1997).

It is plausiblealsothatMIND PARTSAS PERSONSis aspecialcaseof MIND AS PHYSICALSPACE,
with themind-partsbeingseenasbeingin themind-space.Indeed,this is suggestedby theclause“So much
wasgoing on in my head”in the example,if the mind-spaceis viewed asoverlappingthe interior of the
head.This additionalpossibilitywill not bepursuedfurther in this paper, astheexamplecanbehandled
withoutconsideringit.

MIND PARTSAS PERSONSoverlapsIDEAS AS ANIMATE BEINGSin applicationsof thelatterthat
involve the ideasbeingviewed asphysicallylocatedwithin the agent. However, IDEAS AS ANIMATE
BEINGSusuallyfocuseson non-verbalphysicalbehaviour of the ideas/beingsratheron their own mental
statesor intercommunications.Theideacanbeportrayed,for instance,as“lurking.”

4.4 Main ReasoningInvolved in the Example

Theoverall roughpatternof reasoningthatwe suggestfor theexampleis sketchedin Figure2. We noted
above that the understanderinfers within the cocoonthat thereis a personS physicallyinsideMary that
owns the mentionedsmall voice (SV in the Figure). Similarly, the owner of the secondmentionedvoice
(OV in theFigure)is presumablyalsoasubpersonO of Mary. Now, thefactthatS insistssomethingimplies
thatS assertsit, which in turn implies(by default) thatS believesit. Thefactthatthesecondsubperson,O,
verballyquestionsS’s assertionimplies(by default) thatO hasa mentalquestioningattitudetowardswhat
wasassertedby S.

Theseinferencesare entirely performedusing ordinary commonsenseknowledge about speech and
thought. Thereis nothingspecificto metaphoror to any metaphoricalview in this reasoning.The first
ancillaryassumption(4) canbe used,however, to provide additionalsupportfor thepropositionthatsub-
personS is talking to O, theownerof theothervoice. In fact,O is presumablytheconsciousselfof the“I,”
becauseof thefirst threesentencesof (1).

Let ususeA to denotethewhole,realagent—thepersonauttering(1) andreferredto by “I” there.As a
resultpartly of inferringwithin thecocoonthatS believesthatA wantsto marryMick andthatO mentally
questionswhetherA wantsto marryMick, theunderstandercanapplythemappingrelationship(2) to both
S andO, separately. By this meanstheunderstandercaninfer (by default) thetarget-domaininformational
contributionsthat
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A hassomereasonto believe thatshewantsto marryMick

andthat

shehassomereasonto questionwhethershewantsto marryMick.

4.5 More SubtleConnotations

We now attendto thesignificanceof theadjective “small” qualifying voiceSV in (1), andto anadditional
implicationof thevoice insistingsomethingasopposedto merelyassertingsomething.SeeFigure3. Sup-
posethattheunderstandercaninfer from thesmallnessthatthevoice’s ownerS is relatively unimportantin
the innerconversationinsideA. Theunderstandercantheninfer that the fact thatS believesthatA wants
to marry Mick is relatively unimportantin the inner conversation. This is a value-judgementby the un-
derstanderon a within-pretencestateof affairs that mapsto a stateof affairs in reality. The latter, real
stateof affairs is that of A having somereasonto believe that shewantsto marry Mick. Hence,by the
Value-JudgmentVNMA, theunderstandercaninfer thatthis stateof affairs is relatively unimportantin A’s
thinking. Sinceno suchconsequenceis derived for A’s having somereasonto mentallyquestionwhether
shewantsto marryMick, it follows thatA’shavingsomereasonto mentallyquestionthemarriage desire is
more importantthanA’shavingsomereasonto believeit.

However, theinsistenceby S implies(defeasibly)thatthepropositionthatthe issueof whetherA wants
to marryMick is of greatimportanceto S. It is plausibleto suggestthat theunderstandercould infer from
this thatthatissueis of greatimportancewithin theinnerconversationamongthesubpersons,not just to S.
TheunderstandercouldthenusetheValue-JudgmentVNMA to infer thattheissueis alsoimportantwithin
A’s thinking, giventhattheinnerconversationmapsto anaspectof thatthinkingby (3).

Thusthe approachis ableto dealwith both of two subtly differentvaluejudgmentsconveyed by the
metaphoricalutterance:

� A’s havingreasonto believe that A wantsto marry Mick is lessimportantin A’s thinking thanA’s
having reasonto questionthatdesire;

� the issueof whetherA wantsto marryMick is, nevertheless,importantto A.

4.6 Stocknessand Sidelining

Westatedabovethatwearemainlyconcernedwith metaphoricalutterancesthatdonotjustusestockphrase-
ology andwhosemetaphoricityis not sidelined.Now, speechactsarecommonlyattributedto subpersons
within people,andvoiceswithin peoplearecommonlymentioned. The online CambridgeInternational
Dictionaryof English(CIDE)4 lists thefollowing examplesof aninnervoiceutteringsomething:

A voice within you is your consciencethe part of you which tells you whenyou are doing
somethingimmoral. [lack of punctuationis asin original]

A voicewithin him saidheshouldn’t bedriving sofast.

Suddenlythis voicewithin hertold herto stopbeingsostupid.

4http://dictionary.cambridge.org
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Moving closerto (1), asearchover thefull Bankof English(acorpusof 415million words)5 gaveus(only)
50examplesof “small voice” in acontext implying thatthevoiceis within someone.6

Of the50 instancesof inner“small voice,” 23 wereaccompaniedby someotherspeechverbattributing
speechto the voice. The maximumnumberof word in betweenwasseven. However, we only found 4
examplesin theBankof Englishof theword“voice” accompaniedby any form of theverb“insist” within a
separationof sevenwordsandwheretheinsistingwasattributedto thevoiceandthevoicewasinner. None
of thoseexamplesclassifiedthevoiceas“small.” We thereforefeel justifiedin not regardingour example
asbeingjustamatterof stockphraseology.

As for sidelining,it is hardto think of sensesof theadjective “small”, noun“voice” andtheverb“insist”
thatwouldconspiretoprovidethesetof contributionsto theoverallmeaningof theexamplesentencethatthe
analysisabove provides. Certainly, theentriesin two majordictionaries—CIDEandWebster’s Third New
InternationalDictionary—provide no suchsenses.The closestapproachin thoseentriesis that Webster’s
doesgive thesense“persistin a point of view about”for theverb“insist,” andthis sensedescriptioncould
beinterpretedashaving a literal meaningin thementaldomain(althoughtheexamplegivenin Webster’s is
in factaboutspeech).

We thereforefeel justifiedin takingthemetaphoricityof thesentencenot to besidelined.Of course,a
givenhumanor artificial understandercoulddiffer from publisheddictionariesonwhatlexical senseswords
have,andthis point is anexampleof our understander-relativity of metaphorandin particularof sidelining
(seetheIntroductionabove).

Also, a lexiconcouldlist somesuchtemplateas“[ADJECTIVE] voice[SPEECHVERB]” andassignit
asensedirectly in thementaldomain.However, thissensewouldneedto takeaccountof all thepossibilities
for theadjective andall thedifferentconnotationsof differentspeechverbs. Thesensewould in addition
needto bring in theimplicit conflict that is inherentin MIND PARTSAS PERSONSexamples,becauseof
thereoftenbeingmorethanonesubpersonin theimpliedmetaphoricalscenario.

5 AlteredExampleand Its Treatmentin the ATT-Meta System

Ourapplicationof theATT-Metasystemwasto thefollowing variantof partof (1).

(6) A voiceinsideMary insistedthatMick wasadorable.

Wealteredtheexamplebecause:

� it is simplerto discusstheexampleif thevoicemakesa simpleclaim aboutMike ratherthana claim
aboutMary wantingto marryMike;

� we have not handledthe smallnessof the voice in our implementation,andindeedthesystemdoes
notyethave asystematictreatmentof theValue-JudgmentVNMA neededto handlethesmallness;

� andwehave noproperhandlingof mentalquestioningin thesystem.

5http://www.cobuild.collins.co.uk/boe info.html
6Of these,26 implied that thevoicewasthevoiceof Godor some(other)innerspiritualaspectof theperson;almostbut two

of theseexampleswere in the idiomatic form “still[,] small voice.” That phrasewasalsoused6 timesto refer to an ordinary,
non-spiritualmentalevent. Thephrase“small voices”only appeared6 timesin the Bankof English,so we did not considerthe
plural form further.
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We furthersimplify asfollows. We assumethatwhenonepersoninsistsin a conversationthatsomething
is the case,presumablysomeoneelsein the conversationverballydeniesthat it is thecase.We therefore
ignorethepossibilitythatthesomeone-elsemerelyquestionedit or ignoredit, whichwouldbeotherreasons
for thefirst personto insist. In addition,our implementationdid notdealwith theimportancethatinsistence
confersuponwhatis insistedasfarastheinsisteris concerned.

We alsoassume,partly for simplicity, that in the mental“conversation”in Mary’s mind thereis just
oneotherpersonotherthantheownerof thementionedvoice. This is alsopartly to get roundthefact that
ATT-Metacurrentlydoesnot fully supportquantificationwithin queriesandpropositions.Ideally, we want
to saythatsomeinternalinterlocutordenieswhatthevoicesays.

As againstthesesimplifications,thereis asensein whichwemadethetaskmoredifficult for ATT-Meta.
In discussing(1) weassumedthattheunderstanderextractsfrom thediscoursethefactthatthereis another
innersubperson(ownerof thevoicethat“nudged”).However, in dealingwith (6) we left it up to thesystem
itself to infer, from thepresenceof onesubperson,thepresenceof anothersubperson,whois theinterlocutor
of theownerof theexplicitly mentionedvoice.

Figure4 shows someof reasoninginvolved in inferring the informationalcontribution that Mary had
reasonto believe that Mick wasadorableand alsohadreasonto believe that he wasn’t. The following
subsectionsgo into thedetailof how thereasoningarises.

5.1 User-Supplied Information about SpecificSituation

Theinformationwe suppliedaboutthespecificsituationto bereasonedaboutwasasfollows. We imagine
the information to ariseby preliminary processingof the examplesentencetogetherwith the resultsof
understandingprior context.

{certain} is-person(Mary)

IF currently-withi n- metaphor- pr ete nce
AND IN SURROUNDINGCONTEXT: true
THEN {certain} is-voice(v).

IF currently-withi n- metaphor- pr ete nce
AND IN SURROUNDINGCONTEXT: true
THEN {certain} says(v, adorable(Mick) , insistingly).

IF currently-withi n- metaphor- pr ete nce
AND IN SURROUNDINGCONTEXT: true
THEN {certain} physically-in(s ays(v , adorable(Mick), insistingly),

mary).

Herev is aconstantsymbolstandingfor thevoice. In accordancewith oneof oursimplificationsabove,we
assumethat theownerof thevoicehasa uniqueinterlocutor, givenby thefunction interlocutor-of .
Notice,however, that the interlocutoritself is not givenasbeingphysicallyinsideMary. Thatproposition
will ariseby inference.

The above rules,asidefrom the first, aredesignedfor applicationonly to querieswithin the pretence
cocoon,asshown by thespecialconditioncurrently-withi n- metap hor- pr et enc e. In general,
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theconditionsin sucha ruleestablishsubquerieswithin thepretencecocoon,exceptfor conditionsprefixed
by “IN SURROUNDING CONTEXT: ” which establishsubqueriesin the next reasoningcontext out, in
otherwordsthe reality space.In the presentcasethosesubquerieswill be just the vacuousquery true ,
which is alwayssupportedto full certainty. Overall, theeffect of thetwo rulesis to ensurethat,within the
pretencecocoon,thequeries

is-voice(v)

says(v, adorable(mick), insistingly)

physically-in( says (v, adorable(Mick) , insistingly), mary)

is_interlocuto r- of (in te rl ocut or- of (o wner _of (v )) , owner_of(v))

will besupportedto level certain .

5.2 User-SuppliedQuery

Wesuppliedthefollowing topqueryto thesystem:

(7)
believes(Mary, suggested, adorable(Mick))
AND
believes(mary, suggested, NOT(adorable(Mi ck) )) .

Intuitively, bearingin mind thecommentson belief representationat theendof section3, the querywas:
DoesMary have reasonto believe Mick is adorableandreasonto believe thatheisn’t? Thesystemgivesan
affirmative answer, assigningpresumed asthefinal certaintylevel to theabove query.

However, we do not assertthat a query as preciseas the above would normally arisefrom context.
Rather, thequerymightbeonthelinesof “What is Mary’smentalstateconcerningMick?” Also, thecontent
of thesentenceitself couldsuggestthat the relevant issueis whetherMick is adorable.Thesophisticated
processingof context implied hereis not somethingwe have implementedin ATT-Meta. A moretechnical
limitation is thatATT-Metacannotcurrentlyhandleaquerylike “What doesMary believe aboutMick?”

5.3 User-SuppliedRulesabout Mental Statesand PhysicalObjects/Space

Variousrulesaboutmentalstatesandaboutphysicalobjects/spacein generalweresuppliedto thesystem.
They werethesameonesasweresuppliedfor theAnne/Kyle applicationin (Barnden& Lee2001)andfor
theapplicationsin Lee& Barnden(2001b).However, in thepresentapplicationnonearestrongly-used—
nonedeliveredacertaintycontribution of at leastpresumed )—sowedonotshow themhere.
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5.4 User-SuppliedRulesabout Verbal Communication

Thefollowing arethestrongly-usedrulesaboutverbalcommunicationthatweresuppliedto thesystem.

IF is-voice(V)
THEN {presumed} is-person(owne r- of( V) ).

IF is-person(P) AND is-interlocutor -o f( I, P)
THEN {presumed} is-person(I).

IF is-voice(V) AND says(V, Proposition, Manner)
THEN {certain} says(owner-of(v oi ce) , Proposition, Manner).

IF is-voice(V) AND physically-in(V, R)
THEN {presumed} physically-in( owner -o f( V) ,R ).

IF is-voice(V) AND says(V, Proposition, Manner)
AND physically-in(s ays(V , Proposition, Manner), R)
THEN {presumed} physically-in( V, R).

IF says(P, X, insistingly) AND is-person(P)
AND is-interlocutor -o f(I ,P )
THEN {presumed} says(I, NOT(X), ordinary_manner)

IF says(P, Proposition, Manner) AND is-positive-ma nner (Manner )
AND is-person(P)
THEN {presumed} believes(P, presumed, Proposition)

{certain} is-positive-mann er (o rd ina ry -manner).

{certain} is-positive-mann er (i ns ist in gl y) .

5.5 Rulesfor Metaphorical Views

We provided to thesystemthesamerulesfor metaphoricalviews aswe did in theAnne/Kyle examplein
(Barnden& Lee 2001). Theseincludedrulesfor MIND PARTS AS PERSONS,of course,but alsorules
for IDEAS AS PHYSICAL OBJECTSandMIND AS PHYSICAL SPACE.However, therulesfor thelatter
two views werenot stronglyusedin the reasoningfor the currentexample,so we presenthereonly the
strongly-usedrulesfor MIND PARTSAS PERSONS.

The only mappingrelationshipfor MIND PARTS AS PERSONSthat we neededfor dealingwith (6)
is onefrom an innerpersonhaving a belief, with certaintyat leastsuggested within that innerperson,
to the whole agenthaving the belief, with certaintyat leastsuggested within the agent. Cf. mapping
relationship(2) above. We did not includeanimplementationof mappingrelationship(3) above, which is
notneededfor thereasoningaddressedin thepresentsection.

If the rule correspondingto (2) fires it merelyestablishesthat the whole agentbelieves the belief to
certainty(at least)suggested , no matterwhat the inner certaintyof the inner personis. So, in our
example,evenif theinnerpersonwerecertain thatMary wantsto marryMick, Mary wouldstill only be
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inferredto have acertaintyof (at least)suggested thatshewantsto marryMick. Of course,this leavesit
openthatshehasahighercertainty.

We alsoincludedanancillary-assumptionrule for MIND PARTS AS PERSONSsayingthatany inter-
locutor of an inner personis, by default, (physically)in the agentaswell. This rule correspondsto local
assumption(5) above. We alsopartially implemented(4) by includinga factrule thathastheeffect of pos-
tulatinganuniqueinterlocutorof theownerof thevoicementionedin (6). We did not implementtheother
aspectsof (4), whicharenotneededfor thereasoningin thissection.

Theconversionruleandancillaryassumptionrulesjustmentionedarerespectively asfollows.

(8)
IF currently-withi n-r eali ty -c ont ex t
AND is-person(A)
AND within pretence: is-person(X)
AND within pretence: physically-in(X ,A )
AND within-pretenc e: believes(X, suggested, Proposition)

THEN {presumed} believes(A, suggested, Proposition)

(9)
IF currently-withi n-met aphor- pre te nce
AND is-person(A)
AND is-interlocuto r-o f( X, Y)
AND is-person(Y)
AND physically-in( Y,A )

THEN {presumed} physically-in(X, A) .

(10)
IF currently-with in- meta phor -pr et ence
AND IN SURROUNDINGCONTEXT: true
THEN {certain} is_interlocuto r-o f( in te rl ocu to r- of (o wner_ of (v )) ,

owner_of(v)).

Rule(9) wouldnotbeneededif therewereageneraldefault ruleaboutrealverbalcommunicationthatsaid
thatany interlocutorof someonewho is physicallyin a regionX is alsoin regionX.

5.6 Sketch of Sequenceof Events

The conjunctive query(7) in section5.2 leadsto the conjunctsbeingposedasseparatesubqueries.The
THEN partof (8) matchesthefirst subquery. Thereforetheconditionsin (8) generatethewithin-pretence
subqueries

is-person(X)
physically-in( X, Mary)
believes(X, suggested, adorable(Mick)) .
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Thesearestraightforwardly satisfiedinsidethecocoon,with X boundto owner-of(v) , by virtue of the
abovepretencefactsandcommon-senserulesandfactsaboutpeopleandverbalcommunication.SeeFigure
4.

Theotherconjunctof thetop-level query(7) alsomatches(8) andthereforeleadsto thewithin-cocoon
subqueries

is-person(X)
physically-in( X, Mary)
NOT(believes(X , presumed, adorable(Mick) )).

Thesealsobecomesatisfied,with thesubpersonvariableXnow boundto interlocutor-of (o wner- of (v )) .
This is largely by virtue of the pretencefactsandcommon-senserulesandfactsaboutpeopleandverbal
communication.But thereasoningalsousesancillaryassumptionrules(9) and(10)anda rule thatinfers

NOT(believes( � , presumed, � ))

from

believes( � , presumed, NOT( � ))

for any � and � . This lastrule is a“belief management”rulebuilt into ATT-Meta.Theancillary-assumption
rule(9)allowsATT-Metato infer (by thelink markedAA in Figure4) thatinterlocutor-of (o wner- of (v ))
is physicallyin Mary, aconditionrequiredfor (8) to beableto fire in thecaseof theinterlocutor.

5.7 SomeComputational Statistics

Thesetof userrulesin theimplementationincludedmetaphoricalmappingandancillary-assumptionrules
for IDEAS AS PHYSICAL OBJECTSandMIND AS PHYSICAL SPACE aswell asMIND PARTS AS
PERSONS,andmini knowledgebasesfor the domainsof verbal interaction,physicalspace/objectsand
mentalstates.As a result,therewere63 userrulesnot countingthespecific-situationfacts,of which there
were5. In addition,at thetimeof experimentationATT-Metahad27built-in rules,dealingwith qualitative
degrees,metaphoricalpretencein general,belief statesin general,andmiscellaneousgeneralinferential
matters.

In theexampleof section5, thesystemcreated162hypothesesin thecourseof reasoning.Of these,31
attainedacertaintylevel of presumed and17attainedcertain.

Of the total 162, two werein the belief spaceof Mary and141 werewithin the pretencecocoon(ei-
ther directly or within the belief spacesof the two subpersons).25 of the141 endedup at certaintylevel
presumed and11atcertain.

Withoutany userrulesatall, 4 hypothesesaregenerated,sothatthe17strongly-useduserrules(includ-
ing specific-situationfacts)added70 hypotheses,giving an averageof 4.12hypothesesper strongly-used
rule.

5.8 Rule-BaseOverheadand Scale-Up

Partly in orderto checktheoverheadresultingfrom theinclusionof extraneousrules,wealsoranthesystem
afterremoving all exceptthe17strongly-useduserrules(includingfacts):recallthata rule is stronglyused
if at somepoint it deliversa certaintycontribution of at leastpresumed to somehypothesis.(All built-in
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ruleswerekeptevenif they werenotstronglyused.)As a result,thenumberof hypothesescreateddropped
to 74. Of these,38 attaineda certaintylevel at leastpresumed. Of the total of 74, 51 werewithin the
pretencecocoon,26of themat level at leastpresumed .

Comparingthe full run with theslimmed-down run, the51 non-strongly-useduserrulesadded88 hy-
potheses,i.e. an averageof about1.73hypothesesper non-strongly-usedrule. Thus,the moreirrelevant
rules add only a relatively small numberof hypothesesper rule (comparewith the 4.12 hypothesesper
strongly-usedrule,notedabove).

As a further testof the effectsof includingmorerules,we addedthe additionalrulesusedin the var-
ious implementedexamplesin Lee& Barnden(2001b). Thedomainrulesamongsttheserulesconcerned
possessionof objects,fashion,resourceusage,life anddeath,vision, physicalconstructionsandpersonal
relationships.Theadditionalmetaphorical-view rules(i.e.,conversionrulesandancillaryassumptions)con-
cernedviewsof beliefsaspossessions,mentaloperationasresourceusage,ideaasanimatebeings,cognizing
asseeing,ideasasphysicalconstructionsandbeliefsaslocations.Theeffect of the127addedruleswasto
increasethenumberof hypothesesgeneratedfrom 162to 285. Theincreasewasthereforeat a rateof only
0.97of ahypothesisperrule.

Theseobservationsareencouraging,in thatmany of theadditionalruleswereonsubjectmatterstrongly
relatedto thatof theoriginal rule-set,andtheaddedmetaphoricalmappingruleswererelatedto theoriginal
onesin alsobeingaboutmentalstates.However, we do not yet known how the effect will scaleup with
largernumbersof domains,rulesperdomainandmetaphoricalviews.

Onereasonfor cautionis that therecanbe interactionsbetweendifferentsetsof rules. For example,
whenonly the eight MIND AS PHYSICAL SPACE rulesareremoved from the full original setof rules
(which led to 162 hypotheses),the hypothesesdroppedto 125 (a reductionof 4.63 hypothesesper rule
excluded). Whenthoseeight rulesareremoved from the implementationaugmentedwith the additional
rulesfrom Lee& Barnden(2001b),thehypothesesdroppedmoresharplyfrom 285to 217(a reductionof
8.50hypothesesperruleexcluded).

6 Conclusion

Thereporthasshown thattheATT-Metasystemcanderivewhatarearguablythecentralinformationalcon-
tributionsfrom avariant(6) of areal-discoursemetaphorexample(1) basedonacommonly-usedmetaphor-
ical view, MIND PARTS AS PERSONS.Thecontributionsarethe two conjunctsof theuserquery(7) in
section5.2,oncethesecontributionshave becomepresumed . ThesecontributionsarethatMary hasrea-
son to believe that Mick is adorableandreasonto believe that he is not. The examplewasa mundane,
non-sidelined,map-transcendingutterance.Suchutterancesarethemaintargetof theATT-Metaapproach.

In particular, the reportgives suggestive groundsfor supposingthat the ATT-Meta approach’s Map-
ExtensionMinimization is on the right track. The informationextractedfrom the exampleutterancewas
extractedin theabsenceof any map-extension,eventhoughthemappingthatweassumedto beinvolvedin
MIND PARTSAS PERSONSis extremelylimited (see(2) in section4 and(8) in section5.5). In particular,
the existing mappingdid not needto be extendedto map the voices,subpersonsand subpersonspeech
act-types(e.g.,insistence)impliedby theexample.

Thecurrentimplementationfalls shortof whatwe would ideally like, asit doesnot dealwith the im-
plicationsof the smallnessmentionedin the original example(1), nor doesit deal with the importance
conferredby theverb“insist” onwhatis insisted.In orderfor suchrelatively subtlemattersto bedealtwith
in annon-ad-hocmanner, wewouldneedanimplementationof theValue-JudgmentVNMA. However, VN-
MAs arenot fully implementedin ATT-Meta. SomeVNMAs arecurrentlyimplementedor implementable
in ATT-Meta in limited or ad hoc ways. Notably, for any given conversionrule that we implement,we
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normallyaccompany it by a negative version,thusgettingtheeffect of theNegationVNMA. (TheMIND
PARTS AS PERSONSconversionrule (8) is exceptionalin that it doesnot have a negative versionin our
implementations.)Similarly, many conversionrulesthatweimplementhandlequalitativedegreesexplicitly,
sothattheeffect of theQualitative DegreeVNMA is achieved.However, theseimplementationsleave a lot
to bedesiredasthey requiretheuserto explicitly supplyextra rulesor rule-partsinsteadof allowing them
to beautomaticallysuppliedby thesystem.
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Figure1: General nature of reasoningin the ATT-Meta approach. The bold box shows the pretence
cocoon.Bold arrows show theactionof mappingrelationships,betweensource-domaininformationin the
pretencecocoonandtarget-domaininformationin reality. (Target-to-sourcemappingactionsareallowedin
theapproach,for reasonsexplainedin Barnden,in press.An exampleoccursin Barnden(2001:Figure10).)
Otherarrows,apartfrom theoneat thetop left, show reasoningactionswithin realityor within thepretence.
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Figure2: In this andlater figures,a mappingarrow labelledVNMA or VNMAs shows the actionof one
or more view-neutralmappingadjuncts. A mappingarrow marked with a circle shows the action of a
mappingrelationshipspecificto a particularmetaphoricalview, hereMIND PARTS AS PERSONS.The
source-basedmeaningof theutteranceis shown in asmallboxnearthetopof thediagram.Thepropositions
within thediagramareEnglishglossesof expressionsin someinternalrepresentationschemeusedby the
understander. In the figuresonly a selectionof the possiblepropositionsandinferential links areshown.
Tensein theEnglishglossesis actuallyhandledby theTime-OrderVNMA (Barnden& Lee2001),together
with identitymappingof thepresenttimepoint. Therefore,themappingarrowsmarkedby acircleasview-
specificoftenrepresentin actualitythecombinedoperationof aview-specificmappingrelationshipandthe
Time-OrderVNMA.
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Figure3: Dealingwith the smallnessof the voice and the natureof insistence.The VNMA usedis the
Value-JudgmentVNMA. Theinnerconversationis shown for brevity asmappingto A’s thinking,but in fact
mapsto someaspectof A’s thinking.
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Figure4: Showing themainfeaturesof ATT-Meta’smetaphor-basedreasoningfor thesmall-voiceexample
(6). Not all hypothesesandrule applicationsneededto supportthedepictedhypothesesareshown. Thefat
arrows depictapplicationsof conversionrule (8). Theapplicationof ancillaryassumptionrule (9) is shown
asthelink markedAA.


