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Abstract

The mainaim of this reportis to provide a measureof objective evaluationof ATT-Meta, a systemwe
have implementedor conductingsomeof the reasoningneededn the understandingf metaphorical
utterancesThereporttherebyalsoprovidessomeevaluationof theoveralltheoreticabpproachnform-
ing ATT-Meta. Theapproactandsystemarenot describedn detailhere,but ratherin anaccompayging
technicalreport(CSRP-01-05)However, the presenteportis self-containedlts evaluationof the ATT-
Meta systemconsistsof shaving how the systemextractsimportanttarget-domairinformationfrom a
particularmetaphorxamplethatwasfoundin real discourse.This examplerestson the metaphorical
view of MIND PARTSAS PERSONSIn whichapersoror apersonsmindis viewedashaving partsthat
arethemselespersonspor asotherwisecontainingpersonswherethesepersonave their own mental
statesTheview is extensively usedin mundanecorversatiorandtext. Thereportshavsthatthesystem
successfullyproducesnajorpiecesof informationconveyedby the exampleutterancelt doessoonthe
basisof averylimited setof mappingrelationshipsncludedin ATT-Metaasits long-termknowledgeof
the metaphoricakiew. Theimplementatiorof the examplealsohelpsto vindicatethe Map-Extension
Minimization stancewithin the ATT-MetaapproachThis stances thatmetaphoricamappingsshould,
by default, not be extendedo copewith utteranceaspectshatthosemappingsdo notdealwith. Rather
within-source-domaimeasoningshouldbe usedto link thoseaspectdo source-domaimspectghatthe
mappingsdo alreadydealwith.



1 Intr oduction

Themainaim of thisreportis to provide a measuref objective evaluationof ATT-Meta,a systemwe have
implementedor conductingsomeof thereasoningieededn theunderstandingf metaphoricautterances.
Thereporttherebyalsoprovidessomeevaluationof the overall theoreticabpproachinforming andpartially
implementedn the ATT-Meta system. The evaluationof the ATT-Meta systemin the presentreportcon-
sistsof shaving haw the systemextractsimportanttarget-domaininformationfrom a particularmetaphor
examplethatwe foundin real-discourseT his examplerestson themetaphoricaview of MIND PARTSAS
PERSONSOR OTHER ANIMATE BEINGS),in which a personor a persons mind is viewed ashaving
partsthatarethemselespersonsor asotherwisecontainingpersonsthesesubpersonbave theirown men-
tal statesandare often portrayedascommunicatingvith eachotherin naturallanguage.The subpersons’
mentalstates/processesemappedn a particularway to mentalstates/processes the whole, realagent,
andintercommunicatiofetweerthe subpersons mappedo a mentalprocesf thewholeagent.

Theapproactandsystenwill notbedescribedn detailhere—thaeadelis referredto otherpaperses-
peciallyanothettechnicalreport,Barndens Lee(2001).(SeealsoBarnderetal., 1996;Barnden1998a,b;
Barnden& Lee,1999).Thepresenteportis intendedasanadjunctto Barnden& Lee(2001),andalthough
thepresenbneis self-containedt is ideallyto bereadafterabsorbinghelesstechnicalportionsof theother
report.

Themetaphoricalitterancesf mostinterestin the AT T-Metaprojectareoneswe call map-tanscending
they reston metaphoricaVviews (conceptuametaphorsn theterminologyof Lakoff, 1993)thatarefamiliar
to the understanderut transcendhem by using source-domairconceptsnot handledby the between-
domainmappingsthe metaphoricaliews involve. A possibleexampleis “McEnroe staned Connorsto
death"whenusedasa descriptionof atennismatch.A metaphorical/iew of SPOR' AS COMBAT might
befamiliarto theunderstandeandthatview might mapcombat-domaironceptsuchaskilling to tamget-
domainconceptssuchasdefeating. However, the existing mappingmight not containary mappingrela-
tionshipthat mapsthe source-domairconceptof starvingsomeone.(We regarda mappingto be a setof
mappingrelationshipseachof which mapsanaspecof the sourcedomainto anaspecbf thetametdomain
orviceversa.)

For map-transcendingtterancesasedon familiar metaphoricalviews, the ATT-Meta approachad-
vocatespossibly-&tensve inferencingin the termsof the sourcedomainof the metaphoricaview, while
avoiding asfar aspossiblethe extensionof the mappinggo dealwith the map-transcendingource-domain
aspect®f theutteranceThis is the Map-ExtensiorMinimization default. Map-extensionis regardedasan
exceptionalactionundertakn only whenspecialneed=f discoursaunderstandingprceit to take place.

The source-domainnferencingis donein an attemptto derive, from the source-domaimmeaningof
the utterancejnformationthatcan be corvertedby the existing source-to-taget mappinginto information
aboutthe tagetdomain. The source-domaimeaningis the meaningthe utterancehaswhentaken at face
value as being aboutthe sourcedomainitself. The source-domairinferencingis donewithin a special,
protecteccomputationaérvironmentwe call a pretencecocoon.SeeFigurel. Thecocooncanheuristically
be thoughtof asthe belief spaceof a hypotheticalagentwho believesthatthe source-domaimeaningof
the utterancds true. In the above starvingexample,the source-domaimeaningis that McEnroestaned
Connorsto deathin the real, biological sense.The inferencingwithin the cocooncanthenestablishthat
McEnroekilled Connors. The existing mappingcanthenbe appliedto derve, in the target domainand
outsidethe cocoon,the hypothesighat McEnroedefeatedConnorsin the match. Otherinferencescould
be madewithin the cocoonon the basisof the detailedform of killing that starvingsomeoneconstitutes,
andsomeresultinginferenceamight be mappedover to the target domainby additionalexisting mapping
relationships.



Thereis a greatdeal of understanderelaivity in the ATT-Meta approacho metaphomunderstanding.
For onething, the questionof whethera metaphoricaliew is familiar or not is an understandetrelaive
issue. However, we assumehat the particularviews mentionedin this reportare familiar in someform
to ordinary English speakrs (which doesnot meanthat speakrs are consciouslyavare of them). The
assumptioris basedpartly on the high frequeng with which we have obsered the views beingusedin
mundanediscourse partly on intuition, and partly on the obsenrations of other metaphortheorists(see
particularly Lakoff 1996 for metaphoricalviews strongly relatedto MIND PARTS AS PERSONS)See
also our metaphorexample databank(Barnden,n.d.) for real-discoursexamplesof MIND PARTS AS
PERSONSand othermetaphoricalviews of mind. SeeBarnden(1997)for generaldiscussionof MIND
PARTSAS PERSONS.

Thereis furtherunderstandetelativity in thequestiorof whatparticularmappingrelationshipdetween
sourceandtamgetareincludedin viewing somethingA assomethingB. For example differentunderstanders
may differ in detailon whatthe metaphoricaliew of MIND PARTS AS PERSONSamountgo. We have
triedto includein ary givenmetaphoricaview thatwe have addresseth the ATT-Metaapproactonly those
source/tagetmappingrelationshipshatseento beneededn mary examplesve have encounteredndthat
seemto usintuitively acceptable.

We alsoassumehatstockEnglishmetaphoricaphraseologyi.e., phraseologyhatis frequentlyoccur
ring andquitefixed, suchas“seethe problem”)usesmetaphoricaViews thatarefamiliar to typical English
understandersindthat (in generaljthe source-domaimspectsisedin the phraseologyare mappedoy the
mappingsn theviews. Hence we assumehatstockphraseologyloesnot countasmap-transcending.

Additionally, we will only considerexamplesin which the metaphoricityis plausiblynot sidelinedfor
anordinaryEnglishspeakr. For example,anunderstandemight have a sports-domairexicon sensefor
“kill,” sothat he/shel/itcould usethat sensen understandinghe sentencéMcEnroe killed Connors”in
thetenniscontet. Thiswould circumwentthe needto proceedvia a senseof kill in the biological combat
domainanda mappingfrom thatdomainto the domainof sport. Clearly whetherthe metaphoricityof an
utterancas sidelinedor notis againanunderstanderelative matter

For aparticularmetaphoricaView, theclassof utteranceshatusestockphraseologyssociatewith the
view andthe classfor which the metaphoricityis sidelinedcannaturallybe expectedto overlapto a high
degree.However, thereis no logical necessityfor the metaphoricityof stockphraseologyo be sidelinedor
for utterance$iaving entirely sidelinedmetaphoricityto useonly stockphraseologyHence,it is usefulto
presere thedistinctionbetweerthetwo notions.

The evaluationof the ATT-Metasystemin this reportconsistsof shaving how the approachcould ex-
tractimportanttarget-domairinformationfrom a somavhatsimplifiedversionof a plausibly-non-sidéhed,
plausibly-map-trangndng metaphoricautterancehatwe foundin real,mundanaliscourseTheexample
is in our databankKBarndenn.d.),where,in particular otherexamplesfrom the samepulp-romanticstory
thatthe choserexamplewastakenfrom maybefound.

In our work on the ATT-Meta approachwe have beenmostly concernedvith examplesthatarefrom
mundanediscoursepr thatatleastplausiblecandidate$or beingfoundin mundanealiscourseBy mundane
discoursewe meandiscoursein corversations popularmagazinearticles, popularnovels, news articles,
popularsciencetexts and other factualtexts for wide consumptiorby the generalpublic. However, the
approachs alsoapplicableto non-mundaneliscourse.

The ATT-Metaapproachs not asit standsa specific,completemodelof metaphomunderstandinglt is
parametrizedby whatever views arefamiliar to a particularunderstandeto whom/whichwe areimputing

1Obsenre thatwe canstill regard“McEnroekilled Connors”asbeingmetaphoricafor theunderstandeaslongasthebiological-
combat-domaimouteis in principleavailableto theunderstander



theapproachwhatmappingrelationshipareincludedin eachfamiliar view, andwhatdirect,lexiconsenses
theunderstandenasfor words. Thus,it is importantto understandhatthe purposeof this reportis notto
establishthat ary particularmetaphoricalviews are familiar to typical understanderghatary particular
mappingrelationshipsappearin particularviews, thatthe metaphoricityin ary particularexampleis not
sidelinedfor typical understandersyr other suchmatters. The purposeis to shav that, given particular
decisionsaboutwhat is familiar, whatis mappedwhatis not sidelined,etc.,the ATT-Metaapproachcan
succeedn drawing usefulinformation aboutthe target domainfrom a metaphoricalutterance;and also
to shav thatvery little hasto be includedin the way of mappinginformationin orderto getgreatpower
in drawing out suchinformation. The lesssideliningwe assumeandthe fewer mappingrelationshipsve
includein ametaphoricaliew, the morethe power of theapproachs demonstrated.

We believe thediscussiorof theparticularexamplebelonv coversthemain“informationalcontrikutions”
that the chosenexamplemales concerningits target domain. We doubtthat the suggestednformational
contributionsarecontroversial.

Theplanof therestof thereportis asfollows. Section2 summarizesnimportantadditionalfeatureof
the treatmenbf source/taget mappingsn the ATT-Metaapproach.Section3 mentionssomekey features
of the ATT-Metasystem.Section4 introduceshe original form of the metaphorexamplewith which this
reportis concernedin this sectionwe discusshow thegenerabpproachratherthanthe systemitself, could
handlethe example. Section5 shavs how the systemappliesto a simplified form of the example. The
systemis notableto achieve all thattheapproachs intendedo, but capturesomeimportantaspect®f the
example.Section6 concludes.

Otherarticlesprovide additionalevaluation. Lee and Barnden(2001b)evaluatethe implementedsys-
tem andthe generalapproachby applyingthe systemto real-discourseaitterancedasedon most of the
metaphoricaliews aboutmentalstate/processdblatarelistedin the MasterMetaphorlList (Lakoff, 1994).
SeeBarnden& Lee (2001)for a detaileddescriptionof how the systemworks on anotherreal-discourse
examplefrom thedatabankTheexamplesin thesevariouspapersconcentraten metaphoiof mind, but the
approachis in noway limited to suchmetaphar Barnden(2001) evaluateshe approachbut not the sys-
tem)by applyingit to selectedmostlynon-mentalexamplesrom Goatly's (1997)comprehense, detailed
suney of metaphoricalanguage.

2 View-Neutral Mapping Adjuncts

Barnden& Lee(2001)specifyvariousview-neutal mappingadjuncts(VNMAS) thatform partof thegen-

eral ATT-Metaapproach.Theseprovide additionalmappingrelationshipghatapply by default, whatever

particularmetaphoricaliews areat hand. They areparasiticon otherthingsthataremappedjn the sense
thatthey areall of theform: if such-and-sucthingsaremappedrom the pretenceanto reality spacethen

alsosuch-and-sucthingsaremappedby default).

The VNMASs do not have asyetafull andsatishctoryimplementationn the ATT-Metasystem.Some
areincludedin alimited, provisionalway, andwe discusghis pointin the Conclusionsection.Sincein our
generaliscussiorof thechoserexamplewe will beappealingo VNMAs, we summarizehembhere.

Oneof thesimplestYNMAs is the Negation VNMA, which stateghatif a within-pretenceroposition
Pis mappednto reality spacdo becomea propositionR there thenthe negationof P is alsomappedandis
mappedo thenegationof R. For example,if thepropositionthatMcEnroekilled Connorss mappedo the
propositionthathe defeatedConnorsthen,by virtue of the VNMA, theview alsomapsthe propositionthat
McEnroedid not kill Connorsto the propositionthathe did not defeatConnors.Relatedly the Qualitative
DegreeVNMA mapsidenticallythe qualitative degreesto which mappedropertiesandrelationshipsold.
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The Causation/Abilit’t NMA identically mapspropertiesandrelationshipsuchascausationenable-
ment,disenablemengbility, assistancdjindranceandeasinessk-or example,considethe within-pretence
propositionP thatMcEnroes combatactionsenabledhim to kill Connorseasily. If the metaphoricaliew
mapscombatactionsto tennisactionsandkilling to defeatingthenPis mappedo thepropositionin reality-
spacehatMcEnroes tennisactionsenabledhim to defeatConnorseasily

TheMental/EmotionaStates/NMA mapshemental/emotionadtatef within-pretenceagentoverto
mental/emotionadtatesof correspondingeality-spacegentsif ary. It doessoaslong asthe propositional
content(if ary) is itself mapped.The mentalattitude(e.g. belief) or the quality of the emotion(e.g. anger)
is presered, but the propositionalcontent(if ary) may be modifiedby othermappingrelationships.For
example,if anentity E is anagentbothinsideandoutsidethe pretencen the McEnroe/Connorgxample,
andin the pretencee believesthatConnorskilled McEnroe thenin reality E believesthatConnorsdefeated
McEnroe.

Somaevhat similarly, the Value-iidgmentVNMA identically mapsvalue-judgmentgwhetherby the
understandeptherrealagentspr within-pretenceagentspboutmappedtateof affairs,issuesetc. within
the pretenceto value-judgmentsaboutthe correspondingstatesof affairs, issues,etc. in reality. Value
judgementsncludejudgmentsaboutlevelsof goodnessindimportance.

As we do not, in generalregardary of the “subpersonsin the MIND PARTS AS PERSONSriew as
mappingto the real personthe Mental/EmotionalStatesVNMA doesnot just by itself provide us with a
mappingrelationshighatdealswith thementalstateof subpersond-dowever, someutterancebasednthe
view do clearlyinvolve anidentificationof oneof the subpersonasrepresentingt leastthe mainthoughts
of therealpersonandthis subpersorcould betermedthe consciouself of theperson.Sothe VNMA does
dealwith thementalstatesof thatsubperson.

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

3 The ATT-Meta System

This paperwill merely sketchsomeaspectof the ATT-Meta system to the extent neededor the current
papey but further detailscanbe foundin (Barndenetal., 1996;Barnden,1998a,b;Barnden& Lee, 1999;
Barnden& Lee,2001;Lee& Barnden2001a).

In ATT-Meta, reasonings doneby the useof back-chainingulesof inferencewhich allow differing
qualitatve degreesof certainty Reasoningn ATT-Metais entirely query-directedgoal-directed)rather
thanproceedingorwardsfrom data. The usersuppliessomequerywhich would in reality be generatecs
aresultof partialprocessingf surroundingliscourseor othercontect. Thisis explainedfurtherin Barnden
& Lee(2001).

ATT-Metais capableof bothsimulative reasoningaboutbeliefsandmetaphoricateasoningNestedea-
soningspaceg“cocoons”)areallowedto facilitatesimulationof otheragentsandto facilitatemetaphorical
reasoning.Two typesof cocoonsaremaintained:simulation-pretenceocoongalsocalledbelief cocoons)
andmetaphoipretencecocoons Simulation-pretenceocoonsareusedto modelthebeliefsof otheragents.
Metaphotpretencecocoonsare a specialtype of simulation-pretenceocoonwherethe agentmodelledis
a hypotheticalagentwho is assumedo believe thatthe metaphoricalitterances literally true. For there-
mainderof this paperwe will only be concernedvith metaphoipretencecocoonsalthoughbeliefcocoons
alsoarisein aminorway in theimplementedxample.



Knowledgeof differentdomainsis encodedn setsof ruleswhich applyto a particulardomain. Since
a metaphoricalView involves mappingrelationshipsbetweenone domain (the source)and another(the
tamget), ATT-Metauses‘conversionrules” which explicitly mappropositiondrom onedomainto another
ATT-Metahasa small setof conversionrulesfor eachmetaphoricaview it is given knovledgeabout,as
well asholding knowledgeaboutthe sourcedomainof eachsuchview. (ATT-Meta's corversionrulescan
go from tamgetto sourceaswell asfrom sourceto tamget, for reasongjivenby Barndenjn press.)

In the ATT-Metaapproacha metaphoricaliew canbedefinedoy constructinga smallsetof corversion
rulesandasetof rulesto representhe sourcedomain(andsometimes smallsetof “ancillary assumption”
rulesthat are someavhat similar in form to cornversionrules—seeBarnden& Lee, 2001). Understanding
of ametaphoricalitteranceproceed$y creatinga metaphoipretencecocoonwherethe utterances taken
asliterally true, thenfinding implicationsof this within the cocoon,largely by meansof source-domain
reasoningand then mappingsomeimplicationsto the target domainvia conversionrules. The within-
cocoonderivation processaninvolve a substantiahmountof reasoning.

ATT-Metais merely a reasoningsystem,with no naturallanguagefront-endasyet. Thus, the user
supplieshand-codedbgical expressionshatareintendedo couchthe source-domaimeaningof theimag-
inedinput utteranceandotherlogical expressiongouchingadditionalinformationthatis assumedo arise
from surroundingliscourseln addition,the usersupplieshe domainrules,corversionrulesandancillary-
assumptiorrules—thg arenot built into the ATT-Metareasoningengineitself. Naturally a given setof
corversionrulesis thoughtof asbeingstableover the“life” of the system,andto be ableto handlemary
examples.

In ATT-Meta, hypothesesretaggedwith qualitative certaintylevels, which arelargely suppresseth
thisreportfor the sale of simplicity of presentationTheinferredconclusiongresentedn examplesbelov
all achieve the certaintylevel calledpresumed . The availablelevelsareasfollows, with their meanings
whenattachedo a propositionH:

certain: H is establishedavith completecertainty

presumed: H isadefault:i.e.,it is takenasaworkingassumptionpendingfurtherevidence.

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

possible:  thenegationof H is notcertain  but no evidencesupportd itself.

certainly-not: thenegationof H is certain,soH is impossible.
When a propositionis createdasa query it is immediatelygiven a certaintyvalue of possible. Of
course,reasoningmay sooneror later downgradeit to certainly-not or upgradeit to a level higher

thanpossible.

Rulesare mostly suppliedby the user thoughthereare somebuilt into ATT-Meta. The setof rules
is constantthrougha given applicationof ATT-Meta. Usersuppliedrules couchthe domainknowledge,
knowledgeof metaphoandthelogicalformsfor thediscourseehunkasmentionedabore. In theillustrative
syntaxusedin thisreport,a simplerule aboutbirdscouldbe

IF is-bird(X) AND NOT(dead(X)) THEN {presumed} can-fly(X).



A rule’s IF-partis usually a conjunctionof atomic conditions,or negationsof atomic conditions,where
atomicmeanghatthereareno internalconnectieslike AND andOR, or useof logical quantificationand
the THEN-partis usuallyanatomicconditionor a negationof one.Eachrule hasa certaintyqualifier which

is alwaysoneof suggested, presumed or certain. Thelevel of certaintycontritutedby theruleto

its conclusionwhenit firesis theminimumof therule’s own level togethemwith thelevelsof thepropositions
usedby theconjunctsn thelF part. Thus,therule’s qualifieractsasa upperlimit onthe contritution of the

rule.

Ruleswith a specialnull IF partcountasfacts.We will write afactwithoutary IF or THEN part,asin
{certain} is-person(anne ).

Factscanhave ary of theavailablecertaintylevels,butin our currentpracticethey aregenerallycertain.

Becausehe particularexampledealtwith belov concernsthe possiblebeliefs of an agent,we now
outlinehow beliefsarerepresenteth AT T-Meta. In theillustrative syntaxin thisreport,a propositionabout
abeliefhastheform

believes( «a, A, ¢)

whereq is termstandingfor anagent,\ is a certaintyqualifier otherthancertainly-not ,and¢ is the
believed proposition.Thequalifier A, whichwe oftencall theinnerqualifier, is alowerboundontheagents
own allegedlevel of certainty Thus,theabove form canbereadas

a believes,to atleastcertaintylevel A, that¢ holds.

Of course a belief propositionbelieves( «, A, ¢) alsohasits own level of certainty whichis inde-
pendenof theinnerlevel.

The valuesuggested for A will be particularlyimportantin this report. With this value of A, the
abore form canbereadas

« hassomereasorto believe ¢.

This doesnot meanwe areentitledto saythata believes¢. Thatstatemenshouldberepresentetly means
of aninnerqualifierof atleastpresumed .

4 The Original Example and Our Overall Approachto It

4.1 The Example

The utteranceof interestin this sectionis the sentencé Of courseyou do, onesmallvoice insisted”in the
following excerpt,(1). We appliedthe systemonly to a simplified variantof this sentenceasdiscussedn
the next section. However, it is usefulto shav in the presentsectionhow the original sentencecould be
handledby our generalapproachpartly in the spirit of revealingrespectsn which the ATT-Meta system
falls shortof it.



(1) Suddenlyl washaving secondhoughts.Aboutus,| mean.Did | really wantto getmarriedand
spendherestof my life with Mick? Of courseyoudo, onesmallvoiceinsisted.Are youquite
sure aboutthat? anothemudged.Somuchwasgoingonin my head, couldnt sleep?

Noticethatthe“you” in thatexampleamguablyrefersto the consciousself of thewholeagent.

We assumehattheunderstandepon meetingthe“Of course”sentencén (1), hasalreadypresumedhat
anothemetaphoricaliiew calledIDEAS AS INTERNAL UTTERANCES:Is in play. Sotheunderstander
presumeshatthesmallvoiceis aninternalvoice,notarealone. This propositionis placed accordingo our
approachinsidethepretenceocoon.Then,usingknovledgeaboutthesourcedomainof verbalinteraction,
the understandecaninfer within the pretencecocoonthatthereis a personS whosevoice it is, andsince
the voice is insidethe writer (the “I” in the discourselthenpresumablyS is too. Accordingly aspart of
within-pretence-cocaoreasoningtself, the understandecanwork outthatMIND PARTS AS PERSONS
isin play.

Thusthis exampleis alessobviouscaseof MIND PARTS AS PERSONShanexampledike “One part
of mewantsto skip the meeting, which arecommonin mundaneliscourse.

4.2 Map-Extension Minimization, Mapping Relationshipsand Ancillary Assumptions

Ourapplicationof Map-ExtensiorMinimizationto usesof MIND PARTSAS PERSONSiesmainlyin our

contentiorthere is no needto try to find somereal aspectf theagent's mindthat correspondo mentioned
or implied“parts,” andthereis no needevento view the mind objectively asbeinga systemwith abstract
componentshatentertaindifferentthoughts.Thatis, althoughthereis someanalogyoperatingoetweerthe

sourcedomainof groupsof peopleandthe targetdomainof the mind, it neednot be asstrongasto require
acomponentialiew of themind atall, let aloneonewhereindividual componentganhave mentalstates,
andlet aloneonesupportingthe identificationor postulationof a particularcomponentn a particularcase.
(1) furtherillustratesthe Map-ExtensiorMinimization default, aswe claim thatthereis no needeitherto

mapthenotionof “insisting” or of a“small voice” to thementaldomainor to mapthe particularsmallvoice

mentioned.

Rather we only needto assumehatthe understandetJ, hasthe following two mappingrelationships
(2,3)andtwo “ancillary assumptions{4,5):

(2) The propositionthata subpersors of anagentA believes desiresjntends,... a propositionP (to a
high level) mapsto the propositionthatA hassomereasornto believe desirejntend,... P,

(3) An innercorversationamongsubpersonsf anagentA maps,asa whole entity in its own right, to
someaspecbf A'sthinking3

(4) Any utterancedy asubpersors of anagentA arepartof aprivatecorversationinvolving only his/her
subpersongoneof which canbethe consciouself of A).

This meandn particularthat

— if asubpersors of anagentA utterssomethingo someone), thenO is asubpersomf A

My StorymagazineMay 1995, Editions PressLimited, Gibraltar p.6/7. ltalics in original. Paragraptoreaksdeleted. The
exampleis containedn the MIND PARTS AS PERSONSOR OTHER ANIMATE BEINGS) sectionof our databankBarnden
(n.d.).

3We do not specifywhatthis aspecis in this report,andthe mappingneednot in principle do so—it could just postulatethe
existenceof somecorrespondingspecof A'sthinking.



— ary utteranceby asubpersors of anagentA is (by default) heardby all othersubpersonsf A,
andis notheardby ary otheragent.

(5) Thecorversationin (4) is physicallyinsideA.

Ancillary assumptionsuchas(4,5) areproposedn our approachkasanimportantaspecbf somemetaphor
ical views, over andabove mappingshetweerthe sourceandtargetdomains.Ancillary assumptionsene
to enrichthe natureof theassumedource-domaiscenariosn usesof the metaphoricaVview.

4.3 Connectionto SomeOther Metaphorical Views

Becauseof the secondancillary assumption(5) andthe secondmappingrelationship(3), MIND PARTS
AS PERSONSexamplesthat involve utterancedy the mind-partsare also manifestation®f IDEAS AS
INTERNAL UTTERANCES,animportantmetaphoricalview thatwe will not addressxtensvely in this
articlebut thatis discussedn Barnden(1997).

It is plausiblealsothatMIND PARTSAS PERSONSs aspeciakcaseof MIND AS PHYSICAL SFACE,
with themind-partseingseenasbeingin themind-spacelndeedthisis suggestethy theclause€'So much
wasgoing onin my head”in the example,if the mind-spacaés viewed asoverlappingthe interior of the
head. This additionalpossibility will not be pursuedfurtherin this paper asthe examplecanbe handled
without consideringt.

MIND PARTSAS PERSONSQverlapsiDEAS AS ANIMATE BEINGSin applicationf thelatterthat
involve the ideasbeingviewed as physicallylocatedwithin the agent. However, IDEAS AS ANIMATE
BEINGS usuallyfocuseson non-verbal physicalbehaiour of the ideas/beingsatheron their own mental
statesor intercommunicationsTheideacanbe portrayedfor instanceas“lurking.”

4.4 Main Reasoninglnvolvedin the Example

The overall roughpatternof reasoninghat we suggesfor the exampleis sketchedin Figure2. We noted
aborve that the understandeinfers within the cocoonthatthereis a personS physicallyinside Mary that
owns the mentionedsmall voice (SV in the Figure). Similarly, the owner of the secondmentionedvoice
(OV in theFigure)is presumabhalsoa subperso® of Mary. Now, thefactthatSinsistssomethingmplies
thatS assertst, whichin turnimplies (by default) thatS believesit. Thefactthatthe secondsubpersonQ,
verbally questionsS’s assertiorimplies (by default) that O hasa mentalquestioningattitudetowardswhat
wasassertedby S.

Theseinferencesare entirely performedusing ordinary commonsensknowledg about speeb and
thought Thereis nothingspecificto metaphoror to ary metaphoricaliew in this reasoning. The first
ancillary assumptiorn(4) canbe used,however, to provide additionalsupportfor the propositionthat sub-
persorSis talkingto O, the ownerof theothervoice. In fact,O is presumablythe consciouself of the“l,”
becausef thefirst threesentencesf (1).

Let ususeA to denotethewhole,realagent—thepersonaittering(1) andreferredto by “I” there.As a
resultpartly of inferring within the cocoonthatS believesthatA wantsto marry Mick andthatO mentally
guestionsvhetherA wantsto marry Mick, theunderstandetanapply the mappingrelationship(2) to both
SandO, separatelyBy this meanghe understandecaninfer (by default) the tamget-domaininformational
contritutionsthat



A hassomereasorto believe thatshewantsto marry Mick

andthat

shehassomereasorto questionwhethershewantsto marry Mick.

4.5 Mor e Subtle Connotations

We now attendto the significanceof the adjectie “small” qualifying voice SV in (1), andto anadditional
implicationof thevoiceinsistingsomethingasopposedo merelyassertingsomething.SeeFigure3. Sup-
posethatthe understandecaninfer from the smallnesshatthevoice’s ownerSis relatively unimportanin

the innercorversationinside A. The understandecantheninfer thatthefactthat S believesthat A wants
to marry Mick is relatvely unimportantin the inner conversation. This is a value-judgemenby the un-
derstandepn a within-pretencestateof affairs that mapsto a stateof affairs in reality The latter, real
stateof affairsis that of A having somereasonto believe that shewantsto marry Mick. Hence,by the
Value-Judgmen?NMA, theunderstandecaninfer thatthis stateof affairsis relatively unimportanin A's
thinking. Sinceno suchconsequences derived for A's having somereasonto mentallyquestionwhether
shewantsto marryMick, it follows thatA's havingsomereasorto mentallyquestiorthe marriage desieis

mote importantthan A's havingsomereasorto believeit.

However, theinsistencéiy Simplies(defeasibly)thatthe propositionthattheissueof whetherA wants
to marry Mick is of greatimportanceto S It is plausibleto suggesthatthe understandecouldinfer from
this thatthatissueis of greatimportancewithin theinnercorversationamongthe subpersongjotjustto S.
Theunderstanderouldthenusethe Value-JudgmerW NMA to infer thattheissueis alsoimportantwithin
A'sthinking giventhattheinnerconversationrmapsto anaspecbf thatthinking by (3).

Thusthe approachis ableto dealwith both of two subtly differentvalue judgmentscorveyed by the
metaphoricalitterance:

e A’s havingreasonto believe that A wantsto marry Mick is lessimportantin A’s thinking thanA's
having reasorto questiornthatdesire;

¢ theissueof whetherA wantsto marryMick is, neverthelessimportantto A.

4.6 Stocknessand Sidelining

We statedabove thatwe aremainly concernedavith metaphoricalitteranceshatdonotjustusestockphrase-

ology andwhosemetaphoricityis not sidelined. Now, speechactsarecommonlyattributedto subpersons
within people,and voiceswithin peopleare commonlymentioned. The online Cambridgelnternational

Dictionaryof English(CIDE)* lists thefollowing examplesof aninnervoice utteringsomething:

A voice within you is your consciencehe part of you which tells you whenyou are doing
somethingmmoral. [lack of punctuatioris asin original]

A voicewithin him saidhe shouldnt bedriving sofast.
Suddenlythis voicewithin hertold herto stopbeingsostupid.

“http://dictionary.cambridge.org
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Moving closerto (1), asearchover thefull Bankof English(acorpusof 415million wordsy gave us(only)
50 examplesof “small voice” in acontext implying thatthe voiceis within someoné.

Of the50instance®f inner“small voice; 23 wereaccompaniethy someotherspeechverbattributing
speechto the voice. The maximumnumberof word in betweenwas se/en. However, we only found 4
examplesn theBankof Englishof theword “voice” accompanietyy ary form of theverb“insist” within a
separatiorof sevenwordsandwheretheinsistingwasattributedto the voiceandthe voicewasinner None
of thoseexamplesclassifiedthe voice as“small” We thereforefeel justified in not regardingour example
asbeingjusta matterof stockphraseology

As for sidelining,it is hardto think of sensesf theadjectve “small”, noun“voice” andtheverb“insist”
thatwould conspirgo provide thesetof contrilutionsto theoverallmeaningof theexamplesentencéhatthe
analysisabore provides. Certainly the entriesin two majordictionaries—CIDEandWebsters Third New
InternationalDictionary—praide no suchsenses.The closestapproachin thoseentriesis that Websters
doesgive the sensé'persistin a point of view about”for the verb“insist,” andthis sensedescriptioncould
beinterpretedashaving aliteral meaningn the mentaldomain(althoughthe examplegivenin Websters is
in factaboutspeech).

We thereforefeel justifiedin takingthe metaphoricityof the sentencanot to be sidelined.Of coursea
givenhumanor artificial understandecoulddiffer from publisheddictionarieson whatlexical sensesvords
have, andthis pointis anexampleof our understandetelaivity of metaphomlndin particularof sidelining
(seethe Introductionabove).

Also, alexicon couldlist somesuchtemplateas“[ADJECTIVE] voice[SPEECHVERB]” andassigrit
asensalirectlyin thementaldomain.However, this sensavould needto take accounbf all thepossibilities
for the adjectve andall the differentconnotation®f differentspeechverbs. The sensewvould in addition
needto bring in theimplicit conflictthatis inherentin MIND PARTS AS PERSONSexamplespecaus®f
thereoftenbeingmorethanonesubpersotin theimplied metaphoricascenario.

5 Altered Exampleand Its Treatmentin the ATT-Meta System
Our applicationof the ATT-Metasystemwasto thefollowing variantof partof (1).

(6) A voiceinsideMary insistedthatMick wasadorable.
We alteredthe examplebecause:

e it is simplerto discusghe exampleif the voice makesa simpleclaim aboutMike ratherthana claim
aboutMary wantingto marryMike;

e we have not handledthe smallnes®f the voicein our implementationandindeedthe systemdoes
notyet have a systematid¢reatmenof the Value-JudgmerW NMA neededo handlethesmallness;

e andwe have no properhandlingof mentalquestioningn the system.

®http:/iwww.cobuild.collins.co.uk/boe dinfo.html

50f these 26 implied thatthe voice wasthe voice of God or some(other)inner spiritual aspecbf the person;almostbut two
of theseexampleswerein the idiomatic form “still[,] smallvoice” That phrasewasalsoused6 timesto referto an ordinary
non-spiritualmentalevent. The phrase‘small voices” only appeared timesin the Bank of English,sowe did not considerthe
pluralform further
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We further simplify asfollows. We assumédhatwhenonepersoninsistsin a corversationthat something
is the case presumablysomeoneelsein the conversationverbally deniesthatit is the case.We therefore
ignorethepossibilitythatthe someone-elsmerelyquestionedt or ignoredit, whichwould beotherreasons
for thefirst persorto insist. In addition,ourimplementatiordid not dealwith theimportancehatinsistence
confersuponwhatis insistedasfar astheinsisteris concerned.

We alsoassumepartly for simplicity, thatin the mental“conversation”in Mary’s mind thereis just
oneotherpersonotherthanthe owner of the mentionedvoice. This is alsopartly to getroundthe factthat
ATT-Metacurrentlydoesnot fully supportquantificationwithin queriesandpropositions.deally, we want
to saythatsomeinternalinterlocutordenieswhatthe voice says.

As againsthesesimplificationsthereis a sensen which we madethetaskmoredifficult for ATT-Meta.
In discussing1) we assumedhatthe understandesxtractsfrom thediscoursehefactthatthereis another
innersubpersoifownerof thevoicethat“nudged”). However, in dealingwith (6) we left it upto thesystem
itselfto infer, from thepresencef onesubpersorthe presencef anotheisubpersonyhois theinterlocutor
of the owner of the explicitly mentionedvoice.

Figure4 shavs someof reasoningnvolved in inferring the informationalcontritution that Mary had
reasonto believe that Mick was adorableand also had reasonto believe that he wasnt. The following
subsectiongo into the detailof how thereasoningarises.

5.1 UserSuppliedInformation about SpecificSituation

Theinformationwe suppliedaboutthe specificsituationto be reasonedboutwasasfollows. We imagine
the informationto arise by preliminary processingof the example sentencdogetherwith the resultsof
understandingrior 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 SURROUNDINGONTEXT: true
THEN {certain} says(v, adorable(Mick) , insistingly).

IF  currently-withi n- metaphor- pr ete nce

AND IN SURROUNDINGONTEXT: true

THEN {certain} physically-in(s ays(v , adorable(Mick), insistingly),
mary).

Herev is aconstansymbolstandingfor thevoice. In accordanceavith oneof our simplificationsabore, we
assumehatthe owner of the voice hasa uniqueinterlocutor given by the functioninterlocutor-of

Notice, however, thatthe interlocutoritself is not given asbeingphysicallyinsideMary. Thatproposition
will ariseby inference.

The above rules, asidefrom the first, aredesignedor applicationonly to querieswithin the pretence
cocoon,asshavn by the specialconditioncurrently-withi n- metap hor- pr et ence. In general,
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theconditionsin sucharule establistsubqueriesvithin the pretencecocoon exceptfor conditionsprefixed
by “IN SURROUNDING CONTEXT: " which establishsubqueriesn the next reasoningcontet out, in
otherwordsthe reality space.In the presentcasethosesubqueriewill be just the vacuousquerytrue |,
which is alwayssupportedo full certainty Overall, the effect of the two rulesis to ensurethat, within the
pretencecocoonthequeries

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 (0o wner _of (v)) , owner_of(v))

will besupportedo level certain

5.2 UserSupplied Query

We suppliedthe following top queryto the system:

(7)

believes(Mary, suggested, adorable(Mick))

AND

believes(mary, suggested, NOT(adorable(Mi ck) )) .

Intuitively, bearingin mind the commentson belief representatioat the endof section3, the querywas:
DoesMary have reasorto believe Mick is adorableandreasorto believe thatheisn't? The systemgivesan
affirmative answerassigningoresumed asthefinal certaintylevel to theabove query

However, we do not assertthat a query as preciseas the above would normally arisefrom context.
Ratherthequerymightbeonthelinesof “What is Mary’s mentalstateconcerningvlick?” Also, thecontent
of the sentencetself could suggesthatthe relevantissueis whetherMick is adorable.The sophisticated
processingf context implied hereis not somethingwve have implementedn ATT-Meta. A moretechnical
limitation is that AT T-Metacannotcurrentlyhandlea querylike “What doesMary believe aboutMick?”

5.3 UserSupplied Rulesabout Mental Statesand Physical Objects/Space

Variousrulesaboutmentalstatesandaboutphysicalobjects/spacen generalweresuppliedto the system.
They werethe sameonesasweresuppliedfor the Anne/Kyle applicationin (Barnden& Lee2001)andfor
theapplicationsn Lee & Barnden(2001b). However, in the presen@applicationnonearestrongly-useg—
nonedelivereda certaintycontritution of atleastpresumed )—sowe do notshav themhere.
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5.4 UserSupplied Rulesabout Verbal Communication

Thefollowing arethe strongly-usedulesaboutverbalcommunicatiorthatweresuppliedto the system.

IF is-voice(V)

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

IF is-person(P) AND is-interlocutor of( 1, P)

THEN {presumed} is-person(l).

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 -of(l ,P)

THEN {presumed} says(l, 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 nsist ingly).

5.5 Rulesfor Metaphorical Views

We provided to the systemthe samerulesfor metaphoricalviews aswe did in the Anne/Kyle examplein
(Barnden& Lee 2001). Theseincludedrulesfor MIND PARTS AS PERSONSpf course but alsorules
for IDEAS AS PHYSICAL OBJECTSandMIND AS PHYSICAL SFACE.However, therulesfor thelatter
two views were not strongly usedin the reasoningfor the currentexample,so we presenthereonly the
strongly-usedulesfor MIND PARTS AS PERSONS.

The only mappingrelationshipfor MIND PARTS AS PERSONShatwe neededor dealingwith (6)
is onefrom aninnerpersonhaving a belief, with certaintyat leastsuggested within thatinner person,
to the whole agenthaving the belief, with certaintyat leastsuggested within the agent. Cf. mapping
relationship(2) abore. We did not includeanimplementatiorof mappingrelationship(3) abore, whichis
not neededor thereasoningaddresseth the presensection.

If the rule correspondingo (2) fires it merely establisheshat the whole agentbelievesthe belief to
certainty (at least) suggested , no matterwhat the inner certainty of the inner personis. So, in our
example evenif theinnerpersorwerecertain  thatMary wantsto marryMick, Mary would still only be
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inferredto have acertaintyof (atleast)suggested thatshewantsto marryMick. Of coursethis leavesit
openthatshehasa highercertainty

We alsoincludedanancillary-assumptiorule for MIND PARTS AS PERSONSsayingthatary inter
locutor of aninner personis, by default, (physically)in the agentaswell. This rule correspondso local
assumptior{s) above. We alsopartiallyimplemented4) by includinga factrule thathasthe effect of pos-
tulatingan uniqueinterlocutorof the owner of thevoice mentionedn (6). We did notimplementthe other
aspect®f (4), whicharenotneededor thereasoningn this section.

Thecorversionrule andancillaryassumptiomulesjust mentionedarerespectiely asfollows.

(8
IF currently-withi n-r eali ty -c ont ext
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- mea phor -pr et ence
AND IN  SURROUNDINGCONTEXT: true
THEN {certain} is_interlocuto r-o f( in te rl ocuto r- of (0o wner_of (v)) ,
owner_of(v)).

Rule (9) would not be neededf therewereageneraldefault rule aboutrealverbalcommunicatiorthatsaid
thatary interlocutorof someoneavhois physicallyin aregion X is alsoin region X.

5.6 Sketch of Sequenceof Events

The conjunctve query(7) in section5.2 leadsto the conjunctsbeing posedas separatesubqueries.The
THEN partof (8) matchedhe first subquery Thereforethe conditionsin (8) generatehe within-pretence
subqueries

is-person(X)
physically-in( X, Mary)
believes(X, suggested, adorable(Mick))
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Thesearestraightforvardly satisfiedinsidethe cocoon,with X boundto owner-of(v) , by virtue of the
above pretencdactsandcommon-senseilesandfactsaboutpeopleandverbalcommunicationSeeFigure
4,

The otherconjunctof thetop-level query(7) alsomatcheg8) andthereforeleadsto the within-cocoon
subqueries

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

Thesealsobecomesatisfiedwith thesubpersowariableX nox boundto interlocutor-of (o wner- of (v)) .
This is largely by virtue of the pretenceactsand common-senseulesandfactsaboutpeopleandverbal
communicationBut thereasoninglsousesancillaryassumptiomules(9) and(10) andarule thatinfers

NOT(believes( «, presumed, o))
from
believes( «, presumed, NOT(¢))

for ary a and¢. Thislastruleis a“belief managementfule built into ATT-Meta. Theancillary-assumptio
rule (9) allows ATT-Metato infer (by thelink markedAA in Figure4) thatinterlocutor-of (o wner- of (v))
is physicallyin Mary, a conditionrequiredfor (8) to beableto fire in thecaseof theinterlocutor

5.7 SomeComputational Statistics

The setof userrulesin theimplementatiorincludedmetaphoricamappingandancillary-assumptiorules
for IDEAS AS PHYSICAL OBJECTSandMIND AS PHYSICAL SFACE aswell asMIND PARTS AS
PERSONSand mini knowledge basedor the domainsof verbalinteraction,physicalspace/objectand
mentalstates.As aresult,therewere63 userrulesnot countingthe specific-situatiorfacts,of which there
wereb5. In addition,atthetime of experimentatiorAT T-Metahad?27 built-in rules,dealingwith qualitatve
degrees,metaphoricapretencein general,belief statesin general,and miscellaneougeneralinferential
matters.

In the exampleof sectionb, the systemcreatedl62 hypothese# the courseof reasoning Of these 31
attaineda certaintylevel of presumed and17 attainedcertain

Of the total 162, two werein the belief spaceof Mary and 141 were within the pretencecocoon(ei-
therdirectly or within the belief space®f the two subpersons)25 of the 141 endedup at certaintylevel
presumed andllatcertain

Withoutary userrulesatall, 4 hypothesearegeneratedsothatthe 17 strongly-usediserrules(includ-
ing specific-situatiorfacts)added70 hypothesesgiving an averageof 4.12 hypotheseger strongly-used
rule.

5.8 Rule-BaseOverheadand Scale-Up
Partly in orderto checktheoverheadesultingfrom theinclusionof extraneousules,we alsoranthesystem

afterremaving all exceptthe 17 strongly-usediserrules(includingfacts):recallthataruleis stronglyused
if atsomepointit deliversa certaintycontrikution of atleastpresumed to somehypothesis(All built-in
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ruleswerekeptevenif they werenotstronglyused.)As aresult,the numberof hypothesesreateddropped
to 74. Of these 38 attaineda certaintylevel at leastpresumed. Of thetotal of 74, 51 werewithin the
pretencecocoon 26 of themat level atleastpresumed .

Comparingthe full run with the slimmed-davn run, the 51 non-strongly-usedserrulesaddedd8 hy-
pothesesi.e. anaverageof aboutl.73hypotheseper non-strongly-usedule. Thus,the moreirrelevant
rulesadd only a relatvely small numberof hypothesegper rule (comparewith the 4.12 hypothesegper
strongly-usedule, notedabove).

As afurthertestof the effectsof includingmorerules,we addedthe additionalrulesusedin the var
iousimplementedexamplesin Lee & Barnden(2001b). The domainrulesamongstheserulesconcerned
possessionf objects,fashion,resourcausagejife anddeath,vision, physicalconstructionsaandpersonal
relationshipsTheadditionalmetaphorical-vie rules(i.e.,conversionrulesandancillaryassumptionsjon-
cernedviews of beliefsaspossessionsentaloperatiorasresourcaisageideaasanimateeingscognizing
asseeingjdeasasphysicalconstruction@ndbeliefsaslocations.The effect of the 127 addedruleswasto
increasdghe numberof hypothesegeneratedrom 162to 285. The increasavasthereforeat a rateof only
0.97of ahypothesiperrule.

Theseobserationsareencouragingin thatmary of theadditionalruleswereon subjectmatterstrongly
relatedto thatof theoriginal rule-setandtheaddedmetaphoricaimappingruleswererelatedto the original
onesin alsobeingaboutmentalstates.However, we do not yet known how the effect will scaleup with
largernumberf domainsyulesperdomainandmetaphoricaViews.

Onereasorfor cautionis thattherecanbe interactionsbetweendifferentsetsof rules. For example,
whenonly the eight MIND AS PHYSICAL SPACE rulesareremored from the full original setof rules
(which led to 162 hypotheses)the hypothesesiroppedto 125 (a reductionof 4.63 hypothesegper rule
excluded). Whenthoseeight rules are removed from the implementatioraugmentedvith the additional
rulesfrom Lee & Barnden(2001b),the hypothesesiroppedmoresharplyfrom 285to 217 (a reductionof
8.50hypothesegperrule excluded).

6 Conclusion

Thereporthasshavn thatthe ATT-Metasystemcanderive whatarearguablythe centralinformationalcon-
tributionsfrom avariant(6) of areal-discoursenetaphoexample(1) basecbnacommonly-usednetaphor
ical view, MIND PARTS AS PERSONSThe contrilutionsarethe two conjunctsof the userquery(7) in
section5.2, oncethesecontritutionshave becomepresumed . ThesecontritutionsarethatMary hasrea-
sonto believe that Mick is adorableand reasonto believe that he is not. The examplewasa mundane,
non-sidelinedmap-transcendingtterance Suchutterancegrethe maintarget of the ATT-Metaapproach.

In particular the reportgives suggestie groundsfor supposinghat the ATT-Meta approacts Map-
ExtensionMinimization is on the right track. The informationextractedfrom the exampleutterancenas
extractedin the absencef ary map-tensioneventhoughthe mappingthatwe assumedo beinvolvedin
MIND PARTSAS PERSONSs extremelylimited (see(2) in sectiond and(8) in section5.5). In particular
the existing mappingdid not needto be extendedto map the voices, subpersonsand subpersorspeech
act-typege.g.,insistence)mplied by theexample.

The currentimplementatiorfalls shortof whatwe would ideally like, asit doesnot dealwith theim-
plicationsof the smallnesamentionedin the original example (1), nor doesit dealwith the importance
conferredoy theverb“insist” onwhatis insisted.In orderfor suchrelatively subtlemattersto be dealtwith
in annon-ad-hoenannerwe would needanimplementatiorof the Value-JudgmenyNMA. However, VN-
MAs arenotfully implementedn ATT-Meta. SomeVNMAs arecurrentlyimplementedr implementable
in ATT-Metain limited or ad hoc ways. Notably for ary given cornversionrule that we implement,we
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normallyaccompan it by a negative version,thusgettingthe effect of the NegationVNMA. (The MIND

PARTS AS PERSONScorversionrule (8) is exceptionalin thatit doesnot have a negative versionin our
implementations.pimilarly, mary corversionrulesthatwe implementhandlegualitatve degreesexplicitly,

sothattheeffect of the Qualitatve DegreeVNMA is achieved. However, theseémplementationseave alot
to be desiredasthey requirethe userto explicitly supplyextrarulesor rule-partsinsteadof allowing them
to beautomaticallysuppliedoby the system.
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metaphorical utterance

PRETENCE COCOON

source-based meaning

REALITY SPACE

reasoning steps within pretence
are largely
in terms of the source domain,

but can involve any domain

Figurel: General nature of reasoningin the ATT-Meta approach. The bold box shavs the pretence
cocoon.Bold arronvs shav the actionof mappingrelationshipspbetweensource-domaitnformationin the
pretencecocoonandtarget-domairinformationin reality. (Target-to-sourcenappingactionsareallowedin
theapproachfor reasongxplainedin Barndenjn press An exampleoccursin Barnden(2001: Figure10).)
Otherarraws, apartfrom the oneatthetop left, shav reasoningctionswithin reality or within thepretence.



discourse chunk (1)

\ SOURCE-BASED MEANING (partial)
SV is physically in the writer (A) ~

SV is a small voice

SV insists A wants to marry Mick

OV is a voice
OV is physically in the writer (A) REALITY
|~ OV verbally questions whether SPACE

A wants to marry Mick

owner of SV is a person §

S is physically in A

S insists that A wants to marry Mick

S asserts that A wants to marry Mick

w )— A has reason to
S believes = VNMA K

A wants to marry Mick believe that .
7~ A wants to marry Mick

\J/

owner of OV is a person O
/ 0 is physically in A

O verbally questions whether ....
A has reason to

mentally question whether
A wants to marry Mick

O mentally questions whether
A wants to marry Mick

e d

PRETENCE
COCOON

Figure2: In this andlaterfigures,a mappingarrov labelledVNMA or VNMAs shaws the actionof one
or more view-neutralmappingadjuncts. A mappingarrov marked with a circle shavs the action of a
mappingrelationshipspecificto a particularmetaphoricaview, hereMIND PARTS AS PERSONSThe
source-basemheaningof theutterancés shavn in asmallbox nearthetop of thediagram.The propositions
within the diagramare Englishglossesf expressionsn someinternalrepresentatioschemeusedby the
understanderin the figuresonly a selectionof the possiblepropositionsandinferentiallinks are shavn.

Tensdn the Englishglossess actuallyhandledoy the Time-OrdeWNMA (Barnden& Lee2001),together
with identity mappingof the presentime point. Thereforethe mappingarrovs markedby a circle asview-

specificoftenrepresenin actualitythe combinedoperationof a view-specificmappingrelationshipandthe

Time-Orde’VNMA.



COCOON

\<{SV is a small voice ) PRETENCE

SV is relatively unimportant in
the inner conversation
REALITY

S is relatively unimportant in SPACE
< the inner conversation

it is relatively unimportant in
the inner conversation .
that S insists A wants to marry Mick

it is relatively unimportant in
the inner conversation )
that S asserts A wants to marry Mick

it is relatively unimportant in it is relatively unimportant in
the inner conversation S A’s thinking

that S believes . that A has reason to
A wants to marry Mick believe that

A wants to marry Mick

S insists that A wants to marry Mick

it is important to S whether
A wants to marry Mick

it is important in it is important in

the inner conversation A’s thinking

whether whether

A wants to marry Mick A wants to marry Mick

Figure 3: Dealingwith the smallnesof the voice andthe natureof insistence. The VNMA usedis the
Value-Judgmen¢NMA. Theinnercorversations shavn for brevity asmappingto A’'sthinking, but in fact
mapsto someaspecbf A’'s thinking.



“A voice [v] inside Mary insisted that Mick was adorable."

—

SOURCE-BASED MEANING GIVE,
ays(v, adorable(mick), insistingly)
is-voice(v)
physically-in(says(...), mary)
REALITY
physically-in(v,mary) é—”/ SPACE
AA <phys-in(owner-of(v), mary) — |

phys-in(interloc-of(owner-of(v)),
mary)

ays(owner-of(v), adorable(mick),
i insistingly)

believes(owner-of(v), presumed,
adorable(mick))

believes(mary, suggested,
adorable(mick))

says(interloc-of(owner-of(v)),

NOT(adorable(mick)),
ordinary-manner)

believes(
interlocutor-of(owner-of(v)),
presumed,
NOT(adorable(mick))) believes(mary, suggested,
NOT(adorable(mick))
PRETENCE
COCOON

Figure4: Shaving themainfeaturesof ATT-Meta’s metaphotbasedeasonindgor the small-wice example
(6). Not all hypothesesandrule applicationsneededo supportthe depictedhypotheseareshavn. Thefat
arravs depictapplicationsof corversionrule (8). Theapplicationof ancillaryassumptionule (9) is shavn
asthelink marked AA.



