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Abstract

We presentandevaluatean approachto the reasoningneededto handlea broadclassof metaphoricalut-

terances,andacomputerprogram(ATT-Meta)partially implementingandfurtherspecifyingthatapproach.

Theapproachemanatesfrom artificial intelligencebut is offeredalsofor considerationby cognitive scien-

tistsgenerally. Theutterancesof interestareonesthat(a) reston conceptualmetaphorsthatarefamiliar to

the understanderbut (b) transcendthe mappingsin the conceptualmetaphorsby usingconceptsnot han-

dled by the mappings.Our approachadvocatespossibly-extensive inferencingin the termsof the source

(vehicle)domainsof theconceptualmetaphors,while avoiding asfar aspossibletheextensionof themap-

pingsto dealwith theconceptsthey do not handle.Thegeneralapproachis similar in flavor to thoseof a

smallnumberof othermetaphorresearchers,but weprovideamoreextensiveanalysis,additionalprinciples

anda morethorough-goingimplementation.The approachcontainsa numberof “view-neutralmapping

adjuncts,” which aredefault mappingprinciplesthatenableimportantsource-domainaspectsto bemapped

to the target domain,independentlyof which specificmetaphoricalviews are in play. Many discussions

of metaphorappearto assumethatsuchmappingactionsoccur, but rarelyaddressthemsystematicallyand

explicitly. In addition,in the approach,a conceptualmetaphorcanconsistnot only of a between-domain

mappingbut alsoof special,ancillaryassumptionsthatserve to enrichthesourcedomainwith specificde-

tails neededby themetaphors.Theimplementedsystemsupportsancillaryassumptionsbut currentlyonly

hasapreliminaryhandlingof view-neutralmappingadjuncts.
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1 Intr oduction

Lakoff (1994:p.212)givesthefollowing exampleof a metaphoricalutterance,attributedto asonglyric:

(1) We’re driving in thefastlaneon thefreewayof love.

Ourmaininterestis actuallyin mundanediscoursesuchasordinaryconversation,popularmagazinearticles,

newspaperreports,popularnovels,etc.,ratherthansongs,poemsandotherliterarygenres,but theexample

serves asa useful introductionto someissues. The exampleis a useof the familiar metaphoricalview

(familiar conceptualmetaphor)of LOVE AS JOURNEY. Theprogressof thelove relationshipis viewedas

ajourney, theloversareviewedaspeopleundertakingthejourney, andtheloverelationshipasthevehiclein

which they aretraveling. To put it anotherway, thejourney is stipulatedto mapto therelationshipprogress,

thetravelersto thelovers,andthevehicleto therelationship.

However, the view doesnot stipulateany mappingfor the notionsof driving, freeway or fast lane.

Moreover, Lakoff (ibid.) doesnot mentionany needfor the understanderof the utteranceto extendthe

already-existing mapping(above) to caterfor thosenotions.Lakoff statesthattheunderstandercanreason,

within thetermsof thesourcedomain,thatthejourney alludedin theutteranceis exciting, usingthesource-

domainknowledgethat driving in the fast lane of a freeway is exciting. The excitementin the source

domainis for the travelers. This maps,apparently, to excitementfor the lovers,in the target domain. We

discussbelow thequestionof how this mappingactoccurs,given that it is not anaspectof theLOVE AS

JOURNEYview asdescribedby Lakoff. Thesuggestedoverall processis a fairly simpleapplicationof a

generalapproachthatwe advocatein this paper. Theapproachis characterizedlargely by its de-emphasis

of mapextensionsandits added,compensatoryemphasisonwithin-source-domainreasoning.

Lakoff doesnot presentthatapproachin any explicit andgeneralway, doesnot teaseapartthe funda-

mentalprinciplesandassumptionsthatareinvolved,anddoesnot presentargumentsfor it. Thetaskof this

paperis, partly, to correctthesedeficiencies.Also, strangely, Lakoff (1993),a work very similar to Lakoff

(1994),doesstate(p.211)for theabove freeway examplethat the “knowledgestructuresassociatedwith”

thewords“freeway” and“f astlane” are mappedfor thepurposesof theparticularutterance.Therefore,it

is notclear, afterall, thatLakoff ’s imaginedandonly vaguelydescribedunderstandingprocessconformsto

ourapproach!

Ourapproachisdirectedatmetaphoricalutterancesthat,likethefreeway-of-loveexample,usemetaphor-

ical views thatarestoredin someform within thememoryof understandersbut wheretheutterancesmay

be map-transcendingin involving particularsource-domainnotionsnot directly mappedby thoseviews,

suchasthenotionsof freewayandfastlane.Noticethatmap-transcendencedoesnot of itself imply thethe

wordingin theutteranceis novel to theunderstanderor particularlycreative.

While we areon wording,we stressthatwe pay relatively little attentionto “A is B” metaphors.See,

e.g.,Cameron(1999a)on themisleadingstresstraditionallyplacedon this particularsyntacticclothingof

metaphor.
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Aswell aspresentingageneralapproach,wewill bepresentingin thisarticleanimplementedAI system,

ATT-Meta,thatconformsto theapproach.But thegeneral approach itself is neithera psychologicaltheory

nor a specificcomputationalmodel. Rather, it is a bodyof principlesandstancesthatcouldberealizedin

many differentspecificpsychologicaltheoriesor computationalmodels.We will suggestby exampleand

generalconsiderationsthattheapproachis desirableandperhapsnecessary, but by developinga particular

computationalmodel(ATT-Meta)we hope(a) to put the generalapproachmorefirmly to the test,(b) to

make it plausiblethat theapproachcould indeedberealizedasa testablepsychologicalmodelor a viable

computationalmodel,and(c) to uncover problemsandissuesthatmight otherwiseescapenotice.1 On the

otherhand,not only is the ATT-Meta systemmerelyonepossiblespecificrealizationof the approach,it

is alsoonly a partial realizationof it. Indeed,we will be explicitly showing whereATT-Meta falls short

of thefull approach.And thegeneralapproachitself is not a completeanswerto all problemsconcerning

map-transcendingmetaphoricalutterances.

The distinctionbetweenapproachandsystemis not to be confusedwith Cameron’s (1999a)theory-

level/processing-level distinction.Rather, theapproachis a somewhatunspecifiedprocessing-level account

informedby sometheory-level assumptions,andthe systemis a muchmoredetailed,althoughtherefore

morelimited, processing-level account.

Dealingwith map-transcendingutterancesis difficult, becauseit seemsinconceivablethat,in general,an

understanderwouldpossessa mappingfor morethana minority of thenotionsin thesourcedomainof any

givenmetaphoricalview, if thesourcedomainis a commonsensical,familiar one,2 andthereseemsto be

no identifiablelimit to metaphoricallyapplyingthelanguagewe usefor talking aboutjourneys to thelove-

relationshipdomain.For instance,anywayof indirectly implying in aLOVE AS JOURNEYutterancethat

thejourney is exciting would leadto theaboveconclusionthattheloversareexcited.Thisproductive useof

languagefrom onedomainto talk aboutanotheris well known (Carbonell,1982;Gibbs1998;Lakoff 1993;

Lakoff & Turner1989;Lakoff & Johnson1980;Martin 1990,1994;Reddy1979/1993;but seeCroft 1998

and Gibbs 1998 on the difficulty of choosingbetweenpossibilitiesfor accountingfor the productivity).

In the areaof corpusstudiesof metaphor, Deignan(1999)hassaid that “speakers regularly exploit and

extend existing metaphorsas a way of creatingnew meanings”and “It seemsthat virtually any source

domaincollocateof a word that hasan establishedmetaphoricalsensecan be extendedmetaphorically

into the sametarget domain.”3 Noneof this is to say that thereis no curb at all on the productivity of

metaphor, andlimitationsareoftenpointedout. However, Clausner& Croft (1997)andGrady(1997)argue

compellingly that by suitably refining one’s theoreticalaccountof what metaphoricalviews areactually

involvedin utterances,onecangoa longway towardseliminatingapparentproductivity gaps.

1ATT-Metais notacompletenaturallanguageunderstandingsystem,but is anAI systemin thatsomeversionof it, or somever-
sionof thealgorithmsin it, couldeventuallyform partof acompletesystem.Of course,AI is farfrom achievingsuchunderstanding,
for many reasonsotherthantheproblemof metaphor.

2Of courseaminority of a largesetcanitself bea largeset.
3Wedonotagreewith theassumptionof map-extensionhere,but onlywith theobservationthatthecollocatesareusedmetaphor-

ically.
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Map-transcendingutterancesform a very importantsubclassof all metaphoricalutterances,asis sug-

gestedby therangeof examplesin this articleandaccompanying technicalreports(Barnden2001a,b;Lee

& Barnden2001b),andby theclaimsof Carbonell(1982),Lakoff & Turner(1989)andMartin (1990).But

asidefrom somepartialapproachesin AI, metaphorresearchhasnot focussedin algorithmicdetailon how

map-transcendentmetaphoricalutterancesareto behandled.Notably, map-transcendenceis not addressed

in writings on thedominantapproachesin PsychologysuchasStructureMappingTheory(Falkenhaineret

al. 1989;Gentner1983),ACME (Holyoak & Thagard1989;Holyoak et al., 1994),IAM (Keane1988),

feature-transferapproaches(e.g.,Ortony, 1979);andthecategorizationapproachof Glucksberg & Keysar

(1990). All of theseexceptthecategorizationapproacharemostly to do with creatingmetaphoricalmap-

pings (or similarly feature-transfers) from scratch, without attentionto any already-storedmetaphorical

views.

Map-transcendenceoverlapsnotions that other authorshave identified as important in the study of

metaphor. For instance,it overlapsthe notion of extensionof metaphors(e.g.: Martin 1990; Deignan

loc. cit), the notion of an utteranceusing“unusedparts” of a sourcedomain(Lakoff & Johnson1980),

andthe notion of “creative” or “novel” useof metaphoricalviews (many authors,incl. Lakoff & Turner

1989),“modification” of metaphors(Goatly 1997),“exploitation” (Moon 1998),anduseof “variants”of

fixedexpressionssuchasmetaphoricalidioms(Moon1998).

In seekingto avoid the extensionof known mappings,our approachis largely oppositein a crucial

respectto psychologicalmodelssuchasSME (Falkenhaineret al. 1989)andACME (Holyoak& Thagard,

1989)andto somesalientAI models(includingFass1997; Iverson& Helmreich1992;Sun1995;Veale

& Keane1997). ThesepsychologicalandAI modelsarebasedlargely on creatingan analogical mapping

betweenthesourcedomainandthe targetdomain,by meansof a search for partial isomorphismbetween

the domains.Partial-isomorphismsearchfor the purposesof map-creation,andsimilarly map-extension,

is highly complex andcomputation-intensive (see,e.g.,Falkenhaineret al. 1989). We conjecturealsothat

ouravoidancetendency contributesto psychologicalplausibility, aswewill discussbelow. Thetendency is

broadlysimilar to theselective-projectionstanceof Fauconnier& Turner(1998).However, thatwork does

notprovideaprecisemethodfor selectionof whatto projectfrom onespaceto another.

As for source-domainreasoning,mostpreviousworkonmetaphorunderstandinghasfailedto appreciate

its importance,possibleextent,anddetailednature.Nevertheless,someauthorshave addressedit to some

degree(notably: Hobbs1990;Martin 1990;Narayanan1997). Also, going by somebrief remarks(e.g.:

Carbonell1982; Grady1997: p.283; Lakoff 1994:p.212/3;Lakoff & Johnsonon “unsused”portionsof

metaphors)someotherauthorsarepresumablyadoptingsomethinglike our map-extensionminimization

and relianceon source-domainreasoning.However, we develop the ideamoreextensively and make it

a centraltenet. Existing metaphor-processingaccountssuchasStructureMappingTheory (SMT) seem

compatiblewith the additionof sourcedomainreasoning(andindeedonecanonly assumethat someof

theassumedstructurein sourceanaloguesin reportedapplicationsof SMT wouldarisefrom source-domain

reasoningratherthanbeingstoredin memory)but compatibilityis a far cry from actualinclusionandfrom
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copingwith theramificationsof theinclusion.

TheATT-Metasystemworkson thebasis,largely, of user-suppliedknowledgerulesthatareaboutthe

domainsinvolved in particularmetaphoricalviews or thatencapsulatemappingsbetweensourceandtarget

domainsin particularmetaphoricalviews. It is notouraimto proposeany particularrulesfor any particular

domain,or to commit firmly to any particularmappingrules(althoughwe have views on the contentof

mappingrules). Rather, our main focusis on thehigh-level processingstrategiesinvolved, the amountof

on-linemappingwork neededin metaphorprocessing,andtheamountof source-domainreasoningneeded.

Thus,any particularapplicationof ATT-Metashouldbe interpretedasfollows: if such-and-suchrulesare

includedthenATT-Metacando so-and-so.Anotherproviso is that it is not partof our currentresearchto

determinehow domainrulesor mappingrulescouldbeacquiredby ametaphor-understanding agentduring

its life.

The plan of the paperis asfollows. Section2 presentsmostof the main principlesof the advocated

approach.Sections3, 4 and5 reportapplicationsof theapproachto a wide varietyof metaphorexamples

from theresearchliteratureandfrom realdiscourse.Section6 resumesthedescriptionof theapproachby

presentingits emphasisonquery-directedreasoningasawayof makingmetaphorinterpretationresponsive

to discoursecontext. Section7 is anintroductionto theimplementationof theapproachin ATT-Meta.Sec-

tion 8 illustratesATT-Metain actionby describingits applicationto acomplex real-discourseexamplefrom

Section5. Section9 evaluatesthesystemby comparingit to theapproachanddiscussingits performance

onexamples.Section10evaluatesthegeneralapproachin thelight of theprevioussections.It summarizes

thecoverageof metaphorphenomenaby theapproachandhow well theapproachcopeswith examples.It

alsoshows how theapproachdealswith problemsfacedby otherapproachesandaddressesthequestionof

therole of literal meaningsof metaphoricalutterancesin thecomputationof their metaphoricalmeanings.

Ourapproachdoesgiveanimportantrole to literal meaningsfor thetypeof metaphoricalutterancein ques-

tion, althoughtheapproachis notonethatreliesonprior rejectionof a literal meaning.Section11presents

furtherdiscussionandSection12concludes.

The generalapproachand/orATT-Meta systemhave beendescribedelsewhere(e.g.: Barnden1992,

1998a,b;Barndenet al. 1994a,b,1996;Barnden& Lee1999;Lee& Barnden2001a),but thepresentpaper

presentsamoreextensive,up-to-dateaccount,with importantnew claims.

2 Main Notionsand Principles of the AdvocatedApproach

2.1 SemanticAccount Assumed

We take a roughly traditional stanceto the basicway in which utteranceshave meanings. We assume

that words,phrases,andothersurfaceitemscanhave “direct” senses(or, moreprecisely, internalsense

representations)suppliedby somelexicon internalto a language-usingagent.Wetakenostanceonwhether

suchsensesare thereforeto be called “literal” or not. Rather, direct sensesare simply sensesthat are
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particularlydirectly andperhapsautomaticallyaccessibleby the agentfrom the lexical items. Also, we

makenoappealto theideathatsomedirectsensesfor agivensurfaceitemaremorecentralor primarythan

others.

A well-formedlinguisticexpressionhasoneor moredirectmeaningscompositionallyderivablefromthe

individualdirectmeanings,directsenses,andreferentsof theexpression’s components.Wedonotcomment

in thispaperonthedifficult problemof how pronouns,demonstratives,etc.contributeto thedirectmeaning.

A directmeaningcouldbecalleda literal meaningby aparticulartheoristif theindividual senses/referents

usedto constructthemeaninghappento beclassedby thattheoristasliteral.

2.2 Metaphorical Viewsand Mental StorageThereof

Metaphoris a hardthing to defineandvarioustheoristsaswell asourselves take the view that it is not a

preciselydefinableconcept,beingsomewhatliketheconceptof “game”in aWittgensteinianspirit (Cameron

1999b:p.106).Also, whata researchertakesmetaphorto becandependonresearchaims(Cameron1999a).

For our purposes,usingthe word “agent” to meansomeoneproducingor understandingdiscourse,a

metaphoricalview consistsat leastpartly of a source-to-target mappingthat can translateagent-internal

(mental)representationsof particularsource-domainaspects—entities,properties,relations,statesof affairs,

etc.—intoagent-internalrepresentationsof particulartarget-domainaspects,andperhapsalsoviceversa(see

below). Themappingtypically takestheform of abetween-domainstructuredanalogyof thesortdescribed

in, say, Falkenhaineret al. (1989). The domainsareonestheagentperceivesasbeing(at leastpartially)

incongruous(following Cameron1999b).Moreprecisely, thedomainsinvolve, in partat least,qualitatively

differentindividuals,properties,relationships,etc.,asfar astheagentis concerned.

We preferthe term “metaphoricalview” to Lakoff ’s term “conceptualmetaphor.” We take no stance

in this article on the ideathat metaphoricalviews arean importantpart of the very conceptsthat people

have for thinkingthemetaphors’targetdomains(see,e.g.,Murphy1996).Also, wedonotassumeLakoff ’s

InvarianceHypothesis(Lakoff 1990),anddonotusethenotionof animage-schema.

A givenmetaphoricalview, or morepreciselythemappingit involves,maybestored in thememoryof

a particularcognitive agent,albeitperhapsin someimplicit, distributedfashion(cf. section2.3). We also

saythat the agentpossessesthe view. Intuitively, whenthe view is stored,we cansaythe agentalready

knows themapping,perhapsunconsciously. Unstoredviews/mappingsusedby anutterancemaybenovel

to the agent,but equallythe agentmayhave met the view beforebut not have storedit. We focusin this

articleentirelyon metaphoricalviews thatarestoredin theunderstanderof theutterancesin question.But,

importantly, we areconcernedwith caseswheresomeor all of the useof source-domainconceptsby the

utterancestranscendthemappingsin thestoredviews.

The mappingin a view generallyconsistsof several individual mappingrelationshipsdealingwith

differentaspectsof the sourceandtarget domains. For instance,in LOVE AS JOURNEYonemapping

relationshipmapstravelersto lovers,andanothermapsjourneys to love relationships.
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2.3 Potential Irr eality of Domainsand Metaphorical Views

Althoughwehavementioned“metaphoricalviews” and“domains,” theseareadiscussivedeviceandarenot

assumedto have individuatedreality in our approach(althoughthey couldberealin a giveninstanceof the

approach).Weonly assumethatwhatis storedin theunderstanderareindividualmappingrelationships,not

wholeviews. Wedonot assumethattheuserexplicitly categorizesknowledge,lexical senses,etc. in terms

of domains.Our talk of “domains” is just a looseway of alluding to two setsof properties,relationships,

etc.relatedby asetof mappingrelationships.Thesesetsarenotgivenassuchin advance—itis asubjective

andcontext-sensitive matterwhetherwe wish, say, to talk aboutfoxesandpeople(cf. “John is a fox”) as

beingin separatedomainsor not. Cameron(1999a)makesasimilarpoint.

Evenif domainscouldbeclearlyandadequatelyindividuated,thesourcedomainandtargetdomainin

a metaphoricalview would oftenoverlapin majorways. In thefreeway-of-love example,people,together

with many of theiremotions,beliefs,propertiesandrelationships,areaspectsbothof thedomainof journeys

andthedomainof loverelationships.A similarpointis clearalsoin theSmall-Voiceexampleto bediscussed

below, andKittay (1989)makessimilarobservations.

2.4 Metaphoricity and its Agent-Relativity

We take a highly agent-relative stanceto all thingsmetaphorical(cf.: Cameron1999b;Fass1997:p.50;

Goatly1997:p.110;andRadman1997).For instance,thereis no objective factasto whethertheutterance

is metaphoricalor not,or whatparticularviews areinvolved,or whethertwo domainsareincongruouswith

eachotherandcanthereforebethetargetandsourcedomainsin a metaphoricalview, without referenceto

individualunderstanders.In theareaof metaphorical-utteranceunderstandingwhatis of primaryimportance

is the metaphoricalviews that that particular agent possessesor is in a position to createfrom scratch.

Of course,with too greata degreeof differencebetweenagentson this, communicationcould suffer, but

this is not a featureof metaphorspecifically, asagentsmay differ on many otherthingsthat could affect

communication.

Onetypeof relativity restson whatdirectsensesunderstandershappento have in their lexicons. Con-

sideranutteranceof “McEnroekilled Connors,” takenby anunderstanderU to claim thatMcEnroecaused

Connorsto losein atennismatch.SupposethatU possessesametaphoricalview of SPORT AS PHYSICAL

COMBAT, that mapsdying to losing in a game,andthat mapscausationidentically. Supposethat in U’s

lexicon theonly directsensefor theword “kill” is thePHYSICAL COMBAT senseof cause-death.Then

U canwork out that McEnroemadeConnorslose,using that source-domainsenseandthe metaphorical

mapping.For U, theutteranceis auseof themetaphoricalview SPORTSAS PHYSICAL COMBAT.

But anotherunderstanderV mayalsohave thedirecttarget-domainsensecause-to-lose-in-gamefor the

word “kill” in her lexicon. The utteranceis nevertheless,for V, still a useof the metaphoricalview, if V

possessestheview, becausetheabove routevia thesource-domainsenseandthemetaphoricalmappingis

still available. Wecouldsaythemetaphoricityfor V is “sidelined”for V by V’sdirecttarget-domainsense.
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(Otherresearchershave usedcloselyrelatednotionsof “inactive,” “dormant” or even“dead” metaphorbut

thesetermsarevariouslyused,veryvaguelydefined,andpotentiallymisleading— seealsoRadman1997.)

For simplicity, in ourexamplesbelow wewill normallyassumethatthemetaphoricityis notsidelined.

For an understanderW who did not possess,and doesnot now create,the SPORT AS PHYSICAL

COMBAT view, theutteranceis of coursenot a useof thatview. It maynot bemetaphoricalat all for W:

W mayhave thecause-to-lose-in-gameandcause-deathdirectsensesfor “kill, ” andpossiblyvariousother

non-sportdirect senses,but no potentialroute to a cause-to-lose-in-gameconclusionfrom the non-sport

directsenses.Themetaphoricityof “kill” for otherunderstandersis simplyabsentfor W.

2.5 Informational Contributions and Metaphorical Meaning

In this article,an [informational] contribution of an utterance,whethermetaphoricalor not, that is about

somedomainD is simply someclaim, query, instruction,etc. concerningD that is drawn in part by pro-

cessingthe utterance.Suchprocessingcanincludethe applicationof metaphoricalmappings.So, in the

McEnroe/Connorsexampletheclaim that McEnroecausedConnorsto loseis a contribution in the target

domain. The purposeof our approachis to accountfor the creationof internal representations,within a

givenunderstander, of target-domaininformationalcontributionsthatmetaphoricalutterancesmayhave for

thatunderstander.4

Conclusionsdrawn from a target-domaincontribution by further inferencein that domaincould also

countascontributionsof theutterance.We do not needto draw any particularboundaryaroundthenotion

of contribution. But in this article we will mostly be consideringtarget-domaincontributions that arise

immediately. or almostso. from metaphoricalmappingacts.

In discussionsof metaphor, putative“metaphoricalmeanings”of metaphoricalutterancesareoftenmen-

tioned.Themetaphoricalmeaningof “Johnis afox” in somecontext mightbeclaimedto bethecontribution

thatJohnis cunning.But in our approachwe do not commit to any definitionof which particularsubcol-

lectionof thetarget-domaincontributionsanunderstanderdraws from a metaphoricalutteranceconstitutes

the “metaphoricalmeaning,” if indeedany does. (This is muchmoreneutralthanthestanceof Davidson

1979,andCooper, 1986,who positively claim that metaphoricalutteranceshave no meaningsotherthan

their literal meanings.)

2.6 Ancillary Assumptions

A metaphoricalview can be (loosetalk for) more than just a set of mappingrelationships. Therecan

be what we will call “ancillary assumptions”that constrainthe natureof the imaginarysituationsin the

sourcedomain.For instance,Lakoff (ibid., at least)seemsto assumethat theLOVE AS JOURNEYview

involves the travelersas being in a vehicle, and as being, by default, alonein it. But of coursethis is

4Elsewherewehavereferredto informationalcontributionsas“connotations,” but thattermmayhaveinappropriateconnotations
for somereaders.
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not a necessaryfeatureof a journey. Theview couldbecumbersomelyrenamedasLOVE AS JOURNEY

WHERETHE TRAVELERSARE ALONE IN A VEHICLE, but thatwouldnotchangethebasicpoint that

moreis involvedthanamappingbetweenjourney termsandlove terms.

2.7 Dir ectionof Mapping

Metaphoricalmappingacts—thatis, theuseof mappingrelationshipsto actuallymapitemsfrom onedo-

main to another—arealmostalwaystalked of, in practice,asgoing from the sourcedomainto the target

domain(despitethepointmadeby theinteractiontheoryof metaphorthatthesourcedomaincanbeaffected

by metaphoricaltalk: Waggonner1990). However, we feel this is misguided,asexplainedmorefully in

Barnden(in press,b).

Considerthemetaphoricalview of IDEAS AS PHYSICAL OBJECTS.First, if this view is beingused

in adiscussionof Mary’smentalstates,thenanyideaof Mary’s thatstartsbeingmentionedin thediscussion

canby default beassumedto bebeingcastasa physicalobject. This is a mappingact fromtarget domain

to sourcedomain, not theotherway round.Secondly, source-to-target mappingacts,from physicalobjects

to ideas,aremoreconstrainedthanthe target-to-sourceones.In “Mary buried the ideain a darkrecessof

her mind,” the physicalmaterialin which the recesslies shouldpresumablynot itself be mappedto a set

of ideas.So, thereis no generally applicablemappingfrom thepropertyof beinga physicalobjectto the

propertyof beinganidea,whereasthereis agenerallyapplicablemaptheotherwayround.

Thus,it is moreappropriateto talk of mappingactsfrom ideasto physicalobjectsthantheotherway

round. Of course,theremustultimatelybe somesource-to-target mappingact that createsinformationin

thetargetdomain.It is just thatnotall mappingactsperformedin theunderstandingprocessneedbein that

direction.In our accountbelow, metaphoricalunderstandingcanincludenotonly source-to-targetmapping

actsbut alsotarget-to-sourceones,althoughwewill notbedwellingon thepoint.

2.8 Metaphorical ReasoningSubsumedunder Pretence

Our approachencapsulatestheproposedsource-domainreasoningwithin a pretencecocoon. Thecocoon

is a specialreasoningcontext, manipulationof which is tantamountto the reasonerpretendingto take the

source-domainscenarioalludedto in theutteranceasa truestatement.Thepropositionsinsidethepretence

cocooncanbethoughtof asformingadescriptionof animaginary, pretendworld. Propositionsoutsideare

aboutrealityastheunderstanderseesit, andwill in particularbeaboutthetargetdomainof themetaphorical

utterancein question.Metaphoricalmappingactsoperatebetweenthe insideof the pretencecocoonand

outside.

Thus, for the freeway-of-love example,the reasonerpretends,within the cocoon,that the the lovers

really are driving along a freeway. Consequencesof this, using knowledgeaboutfreeway driving, can

be worked out in the pretencecocoon,andsomeconsequencesmay (hopefully) thenbe ableto be trans-

formed,via themetaphoricalmapping,to becomepropositionsaboutthe love relationshipthatareoutside
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the cocoon. For the reasoningwithin the cocoonwe will usethe terms“within-pretencereasoning”and

“within-cocoonreasoning”interchangeably.

We stressthat whena pretencecocoonis created,it is not taggedasbeingto do with any particular

metaphoricalview. It is only implicitly specializedtowardssomesetof views by having the utterance’s

directmeaningplacedwithin it. If within-cocoonreasoningconcludes,for example,thatsomeone’s mind

is a physicalregion (because,say, the mind has“dark recesses”),then it is becomingapparentthat the

particularmetaphoricalview MIND AS PHYSICAL SPACE is beingused.Theinformationin thecocoon

thattheagent’s mind is aphysicalspacemaythenallow particularmappingrelationshipsto comeinto play.

Thesemappingrelationshipscantheoreticallybecastasbeingpartof thatview, but they arenotnecessarily

identifiedby theunderstanderasbeingso. (Recalltheirreality of viewsnotedin section2.3.)

Ouruseof pretencecorrespondsto theproposalby Levin (1993)in literary theorythatmetaphorsetsup

animaginaryworld. Kennedy& Chiappe(1999)saythatametaphoricalstatementsuchasthatsomethingis

abanana“allowsusto pretendthat[thething] hasall thepropertiesof abanana.” Ourpretenceapproachcan

alsobeseenasaspecialcaseof theblendingideain cognitive linguistics(Fauconnier& Turner1998),in that

thepretencecocoonactsablendingspacemeldingtogetherto someextentthedomainof love relationships

with that of journeys. Thereis a weakconnectionto Hobbsalso,in that in his treatmentof conventional

metaphor(Hobbs1990)heapplies,muchaswe do, source-domainpropertiesandrelationshipsdirectly to

target-domainentities,althoughhedoesnotmake useof cocoons.

Within-pretencereasoningis similar to thesimulativereasoningusedor proposedby many researchers

for reasoningaboutagents’beliefsandreasoning(see,e.g.,Carruthers& Smith1996,Creary1979,Davies

& Stone1995).Ouruseof pretenceis roughlytantamountto simulatingthereasoningof amisguidedagent

whobelievesthemetaphoricalutteranceto beliterally true.

In generaltherecanbe more thanonepretencecocoon(e.g.,becauseof metaphorcompounding,as

explainedin Lee& Barnden2001a),but in thisarticlewewill assumejustone.

2.9 Any KnowledgeUsablewithin the Pretence

Theapproachallows anyknowledgethattheunderstanderpossessesto beusedinsidethepretence,not just

source-domainknowledge,becausetheapproachdoesnotsubscribeto any explicit or precisedelineationof

domainsin thefirst place(recallsection2.3).However, in practice,mostof thereasoningwithin thepretence

cocoonis basedon source-domainknowledge,with somereasoningstepssometimesbeingsuppliedby

ancillaryassumptions.Thisis soatleastfor theexamplesdiscussedin thispaper. Thusthenotionsof within-

pretencereasoningandwithin-source-domainreasoningarefor the purposesof this paperapproximately

interchangeable.

Becauseany knowledgeis usablein thecocoon,thereis adangerthatreal-world knowledgethatcontra-

dictstheinformationthatis postulatedor inferredin thepretencecocooncouldinterferewith thereasoning

there.Moreover, evenknowledgethatcouldintuitively beregardedaspertainingto thesourcedomaincan
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causeinterferencewithin a pretence.For example,in a usageof MIND AS PHYSICAL SPACE, the hy-

pothesisthatsomeparticularperson’s mindis aphysicalspaceis likely to arisein thepretencecocoon.But,

it is reasonableto supposethattheunderstanderbelievesor caninfer thatmindsarenot, in reality, physical

spaces.This informationcanbeusedin thepretenceandwill thereforecausea conflict. Theapproachto

this taken in our approachis to includea special,but very generallyframed,provision in the handlingof

reasoningconflicts.Thisprovisionsays,intuitively, thatthemorethatanargumentwithin thepretencerelies

on particularinformationplacedwithin thepretence,asopposedto informationarisingfrom knowledgeof

reality, thestrongerit is.

Theknowledgethatmindsarenot physicalspacesarguablypertainsto thedomainof physicalobjects

andspacesaswell asto thedomainof mind. On this assumption,we have seenthat evensourcedomain

knowledgemaybedefeatedwithin apretence.If theknowledgeis not regardedaspertainingto thephysical

domain, then the exampleshows one way in which non-source-domainknowledgemay be usedin the

pretence,albeitin thiscasedefeatedthere.

2.10 Identities Rather Than (Some)Correspondences

We have alreadynotedthat the sourceandtarget domainsin metaphorcanoverlap, in an particularcan

involve a set of sharedindividual entities,suchas the peoplein the freeway-of-love example. This ob-

servation,coupledwith our useof pretence,leadsus to allow individual entitiesto besharedbetweenthe

reasoningwithin the pretenceand the reasoningoutsideconcerningreality. Thus,someof the mapping

betweenthepretenceandrealityactuallyconsistsof identityrelationshipsbetweenindividualentitiesinside

andindividual entitiesoutside.We consideridentity to bea specialcaseof mapping.A sharedindividual

entity’s propertiesandrelationshipswithin thepretencewill of courseusuallyconflict, in part,with those

theentityhasin reality.

The possibilityof sharingdoesnot prevent the pretenceincluding individualsnot appearingin reality

andvice versa. In somecases,theremay be non-identitymappingrelationshipslinking within-pretence

entitieswith within-realityentities.

2.11 Uniformity and Mixednessof Reasoning

In ourapproach,reasoningof thevariousdifferenttypes—within-pretence, outside-pretence,mappingactions—

canbefreely interleavedor carriedout in parallel.At onemomenttheunderstandercanbepursingareason-

ing line within thepretence,only to switch to doingsomemappingandsomeoutside-pretencereasoning,

andthento switchback.Thethreetypesof reasoningarenotpackagedinto differentstages.

The threetypesarenot to be thoughtof asintrinsically differentin their detailedoperation.They can

all be handled,for instance,by the applicationof rules of a uniform shape,as is the casein the ATT-

Metasystem.Moreover, we stressthat thesource-domainreasoningdonewithin a pretenceis just like the
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reasoningthatreally might beneededfor reasoningabouta situationthata discoursecoulddescribein the

sourcedomain,suchasacaseof peopledriving ona realfreeway.

2.12 View-Neutral Mapping Adjuncts

Carbonell(1982)proposedthatcertainaspectsof sourcestendto mapoverto targets,irrespectiveof whatthe

particularmetaphoricalview at handis. Roughlyfollowing his line, althoughdepartingsignificantlyfrom

thespecificsof his suggestion,we assumeat leastthefollowing view-neutral mappingadjuncts(VNMAs).

They aredefaults that canin principle be blocked by particularmetaphoricalviews or by incompatibility

with the understander’s knowledgeof the target. We call them mapping“adjuncts” and regard themas

standardbut implicit aspectsof all view-specificmetaphoricalmappings.In thedescriptionsbelow we use

theword “mappee”of asource-domainitemto meanthetarget-domainitem to which it maps.5 Recalling

section2.10, the mappeemay be the sameas the mappedsource-domainentity (thoughwith somewhat

differentproperties).

Causation/AbilityVNMA: Causation,prevention, helping, ability and (dis)enablementrelationshipsbe-

tweeneventsor otherentitiesin thesourcemapto causation,prevention,... relationshipsbetweentheir

mappees(if they have any).

Change VNMA: If thereis a changeeventfrom onestateof affairsto anotherin thesourcedomain,where

thestatesof affairsthemselveshave mappeesin thetargetdomain,thenthechangeeventhasa mappee

thatis achangeeventbetweenthelatterstatesof affairs.

Time-orderVNMA: Thetime-orderof eventsin asourcedomainis thesameasthatof theirmappeeevents,

if any.

Duration VNMA: Qualitative lengthof time, in thecontext of thesourcedomain,that is consumedby an

eventmapsidenticallyto qualitative lengthof time,in thecontext of thetargetdomain,consumedby the

mappeeevent, if any. For example,if somethingtakesa long time in thecontext of thesourcedomain

thena mappeetarget event takes a long time in the context of the target. Also, qualitative duration

comparisonsmapover.

Event-ShapeVNMA: Aspectualfeaturesof events/situations/processes,suchaswhetherthey haveastartor

end,or areintermittent,mapidenticallyto mappeeevents/situations/processes.

Mental/EmotionalStates VNMA: If someagentsin the sourcedomainmap to someagentsin the tar-

get domain,thenmentalandemotionalstatesof the agentsmapidentically, except that their objects

or propositionalcontents(if any) aremodifiedsuitablyby any mappingrelationshipsthat apply, and

providedthatthismodificationcanbedone.

For example, if Johnand Mary arguing is metaphoricallyviewed as Harry and Sally (respectively)

engagingin physicalcombat,thenthesourcedomainpropositionthatHarry believesheis losingin the

5In standardmathematicalterminologyit wouldbethe“image” of thesourceitem.
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combatmapsto the target domainpropositionthat John believeshe is losing the argument,assuming

thatcombat-losingmapsto argument-losing.

TheVNMA allows for object/content-freestates.Thus,John’s beinghappy in thesourcedomainmaps

to John’s beinghappy in thetargetdomain.

Modality VNMA: Relative degreeof necessity, possibility, obligation,tendency, etc. in thesourcedomain,

for actorsto undertake actionsor for a stateof affairs to obtainmapsidentically to relative degreeof

necessity, possibility, etc. for mappeeactors,if any, to undertake mappeeactions,if any, or for mappee

statesof affairsto obtain,if any.

Value-JudgmentVNMA: Levels of goodness,importanceor other typesof valueassignedby the under-

standerto statesof affairs in the sourcedomainmap identically to levels of goodness,etc. of their

mappeestatesof affairs,if any.

UncertaintyVNMA: Thelevel of certaintywith whichsituationshold in thesourcemapsat leastroughlyto

level of certaintywith which theirmappeesituations,if any, hold.

FunctionVNMA: Functions(i.e.,purposesserved)of entitiesin thesourcedomainmapto functionsof their

mappees,if any.

QualitativeDegreeVNMA: If the holding of a gradedpropertyor relationshipin the sourcemapsto the

holdingof agradedpropertyor relationshipin thetarget,or viceversa,thenthequalitative absoluteand

relative degreesmapover identically. For example,if presenceof above-normaltemperaturemapsto

presenceof anger, thena high temperaturemapsto intenseanger, andthe higherthe temperaturethe

moreintensetheanger.

NegationVNMA: If a propertyor relationshipin the sourcemapsto a propertyor relationshipin the tar-

get,thennon-possessionof thesourceproperty/relationship mapsto non-possessionof thetargetprop-

erty/relationship.

Set-hoodVNMA: If entitiesof a certaintypeS in thesourcemapto entitiesof typeT in thetarget, thena

setof entitiesof typeS in thesourcemapsto asetof entitiesof typeT in thetarget.

Set-SizeVNMA: Qualitative size(relative or absolute)of setsin thesourcemapsidentically to qualitative

sizeof mappeesetsin thetarget.E.g.,if asetis largein thetermsof thesourcedomainthenits mappee

(if any) in thetargetdomainis alsolargein thetermsof thatdomain.

Physical-SizeVNMA: Qualitative physicalsize(relative or absolute)of physicalobjectsin thesourcemaps

identicallyto qualitative physicalsizesof mappeeobjects(if physical)in thetarget.

TheVNMAs usedin examplesin thispaperare:Causation/Ability, Event-Shape,Mental/EmotionalStates,

Value-Judgment,Uncertainty, Qualitative DegreeandNegation.

It may in future be necessaryto postulateotherVNMAs, to generalizeor combinesomeof them,or

to arrangethemin a precedenceorderingasCarbonelldoes. In proposingthe VNMAs we do not claim

to be doing more than collectingand explicating some(generallytacit) assumptionsof many metaphor
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researchers.In somecasesresearchersexplicitly setgreatstoreon relationshipslike the VNMAs above.

Examplesincludethetime-order/durationandevent-shapeVNMAs, whicharestronglyrelatedto themap-

ping of eventstructurein Lakoff (1993),andthecausationmappingin SME examples(Falkenhaineret al.,

1989),a primary specialcaseof the generalpreservation of “higher-order” relationshipsin an attemptat

systematicity. Also, sincenon-unarypredicatesmapidenticallyin SME asdescribedin Falkenhaineret al.

(1989),many (thoughnotall) of theVNMAs would just fall outof thatidentical-mappingassumption.The

reasonwe proposespecificVNMAs, ratherthanproposinga generaltransferprinciple of which many at

leastof theVNMAs would dropout asspecialapplications,is thatwe wish to beconservative aboutwhat

is proposed.It is a largerclaim thanwewish to make thathigher-orderpropertiesor structurein generalis

mappedover.

Equally, it would be too bold without extensive further evidenceto adopta default that any source-

domainpropertyor relationshipthatmakessensewithoutchangein thetargetdomainis to bemappedover

identically. This issueis an importantbecausein many casesthe target andsourcedomainsin metaphor

significantlyoverlap.

Going back to the freeway-of-love example, (1), Lakoff doesnot give (loc. cit., nor as far as we

know, elsewhere),an explanationof why the excitementmapsover. In our approachit is mappedby the

Mental/Emotions-StatesVNMA. Sincetheagentsin thesourcedomain(theoccupantsof thecar)areindeed

mapped(in fact,areidenticalto) agentsin thetargetdomain,namelythelovers,theemotionof excitement

mapsoveridentically. Supposewetaketheexcitementin thepretenceto beaboutthewholefreeway-driving

situationencapsulatedin thedirectmeaningof theutterance.Thissituationmapsto someunanalyzedsitua-

tion or otherin thetargetdomain.Sotheparticularexcitementin thepretencecanbetransferredto become

thelovers’excitementaboutthattarget-domainsituation.

2.13 Main Operations in Understanding

Figure1 impressionisticallydepictsthe main typesof processingactivity thatwe claim shouldtake place

in theunderstandingof map-transcendingmetaphoricalutteranceswherethemetaphoricityis notsidelined.

Themaintypesare:

� constructionof thedirectmeaningof theutterance(recallsection2.1)

� placingof it in thepretencecocoon

� usually, performanceof (predominantly)source-domainreasoningwithin thepretencecocoon,using

thatdirectmeaningtogetherwith generalknowledgeaboutthesourcedomain

� possibly, applicationof ancillary assumptionsto createfurther propositionswithin the pretenceco-

coon
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� mappingacts,includingat leastonethat goesfrom sourceto target; theactscanbe applicationsof

view-specificmappingrelationshipsor VNMAs.

This listing doesnot imply any particularorderingof theoperationsmentioned,andindeedthey arenotthus

orderedin ATT-Meta.

As exemplifiedby the freeway example,a crucial aspectof our approachis a default that goesin the

diametricallyoppositedirectionto map-creation:

Map-ExtensionMinimization:By default,anextensionof themapping(s)in thestoredmetaphor-

ical view(s)usedin anutterance,to covermap-transcendingaspectsof theutterance,shouldnot

besought.It shouldonly besoughtwhenthereis a specificneedfor it posedby thediscourse

understandingtask. (Also, we suspectthat it may often be difficult or impossibleto find a

suitable,non-arbitrary, usefulextensionanyway.)

Westressthatunderstandersarefreeto extendmapsif they have reasonto doso.It is just thatwearetrying

to minimize the amountof extensionour approachobligesthemto do. We compensatefor the reduced

relianceonmap-extensionby

RelianceonOn-The-FlySource-DomainReasoning, which is reasoningconductedin theterms

of thesourcedomain,largely in aneffort to inferentially link map-transcendingsource-domain

notionsusedin thedirectmeaningof theutteranceto source-domainnotionsfor which thereis

alreadya mappingrelationship,so thatonly anexistingsource-to-target mappingrelationship

is used.

Thefollowing is alsoinvolved:

Transfer-Warranting by UnmappedStructure: in the caseof map-transcendingmetaphorical

utterances,thewarrantfor attemptingto transfera source-domainrepresentationmay include

inferential linkageto [A] complex source-domainstructuresthat arisefrom the utterancesat

handandthatare,typically, not themselvesmappedto parallelstructuresin thetargetdomain,

and [B] generalknowledgeof the sourcedomainthat, again,is typically not mappedto the

target.6

In the freeway-of-love example,aspect[A] appliesbecausethepropositionsin thesourcedomainthatare

transferredare warrantedby inferencefrom the freeway-driving situation,which is not mappedin any

detailed,structuredway to thetargetdomain.Certainly, we canpostulatethatthereis somethingthelovers

6By a transferactionwe meana mappingactionthat mapsparticularpiecesof source-domainitemsthat have not yet been
subjectto suchanactionin theongoingmetaphorunderstandingprocess.
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Figure1: Impr essionisticdepiction of reasoningin the general approach. The heavily outlinedbox
shows the pretencecocoon. The region outsideis the top reasoningcontext in which the understander
reasonsaboutreality ashe/she/itseesit. Bold arrows show the actionof mappingrelationships.Other
arrows,apartfrom theoneat thetopleft, show reasoningactionswithin realityor within thepretence.These
stepscanbetheapplicationof domainknowledgeor (wheninsidethecocoon)of ancillaryassumptions.
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aredoingthatcorrespondsto driving in thefastlane.But thatsomethingis anunanalyzedentity. Aspect[B]

appliesbecausethesource-domainreasoningrestsin partongeneralknowledgeaboutfreewaysanddriving

culture.By default (or sowemustassumefrom Lakoff ’s comments),fast-lanedriving is fasterthandriving

in otherfreeway lanes,andfreeway driving in relatively fastanyway. Thespeedleadsto excitement.The

generalknowledgeusedheredoesnot itself needto bemappedin any way at all but is crucial in Lakoff ’s

interpretationof theutterance.

Our warrantingprinciple contrastswith an importantthemein muchmetaphortheory, including that

basedon analogysystemssuchasSME,ACME andIAM (Keane1988),wherethewarrantfor attempting

to transfersource-domaininformationover to thetargetdomainis its connectivity to othersource-domain

informationthatdoeshaveadetailedmappingto thetarget.For instance,in thewater-flow/heat-flow analogy

discussedin Falkenhaineret al. (1989), the warrantfor transferringthe propositionthat the waterflows

(to becomethe target-domainpropositionthat the heatflows) is the detailedstructuralmappingalready

establishedbetweenotheraspectsof the two situations. We arenot againstthis type of warranting,but

we draw attentionto the fact that it is not enoughby itself, and indeedmay be of minor importancefor

map-transcendingutterancesbasedonstoredmetaphoricalviews.

3 Application to ExamplesDiscussedfor Neighbouring Approaches

In this sectionand the next we will show how our approachappliesto variousexamplesthat have been

discussedin metaphorresearch.They areexamplesfor which theresearchershave indicatedparticularin-

formationalcontributions(claims,etc.aboutthetargetdomain),andwewill show how thoseindependently-

proposedcontributions,andothers,canbearrivedatby meansof ourapproach.

In the presentsectionand later ones,our statementsaboutwhat metaphoricalviews are involved in

examples,whatviewsarestoredin theassumedunderstander, andwhatdirectsensesof wordsarepossessed

by understandersareour bestguessesbut arenot firm claimsof this paper. Our focusis in the style of

processingthatcanbebasedon storedmetaphoricalviews anddirectsenses,whatever particularonesthey

happento bein agivenunderstanderat agiventime.

In the presentsectionwe addressapproachesthat are “neighbours”of ours in that they placesome

stress(however sketchily) on source-domainreasoningand/orrefrainingfrom constructingmapsfor map-

transcendingnotions.Weomit Lakoff ’sapproachaswehavealreadyconsideredthefreeway-of-love exam-

ple.

3.1 Grady’s Houseof Many Mansions

Grady (1997) appearsto recommendsomedegreeof map-extensionminimization and certainforms of

source-domainreasoning(couchedby him asmetonymic acts).But wedisagreewith hisclaim(ibid., p.280)

thatadditionalmetaphoricalviews (i.e.,additionalmappings)areneededto dealwith themap-transcending
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aspectsof the following example. It is partof anexcerpt,citedby Grady(1997),from a New York Times

BookReview article:

(2) The houseof psychoanalysishasmany mansions,but someof Freud’s followers ... have not

wantedto live in themainhouseandhave built theirown annexesandoutbuildings.

We assumethat Grady is correctin sayingthat the examplefrom which the above excerpt is taken rests

on metaphoricalviews of ORGANIZATION AS PHYSICAL STRUCTURE,theorganizationsin question

beingvariousformsof psychoanalyticthought-system(or theory),andESPOUSEDTHOUGHT-SYSTEM

AS HOME (our namefor the view). Underthe latter view, a body of ideas,an artistic style, etc. canbe

viewedasa person’s home.Hence,having oneof thedwellingsin theexampleashomemapsto espousing

thecorrespondingthought-system.

Thereasoningprocesswe advocatefor our excerptfrom Grady’s exampleis sketchedin Figure2. Pre-

sumablyORGANIZATION AS PHYSICAL STRUCTURESmapsphysicalcontainmentrelationshipsto

organizationalcontainmentrelationships.In thesourcedomainit canbeinferred,from thedirectmeaning

of theutterance,thatpsychoanalysis(-qua-house) physicallycontainsthemainhouse,theannexesandout-

buildings.Therefore,by thecontainmentmappingrelationship,psychoanalysisis beingclaimedin realityto

containcorrespondingitems.Becausepsychoanalysisis a thought-system,it is inferred(defeasibly)outside

thecocoonthattheseitemsarealsothought-systems.

The annexesandoutbuildings have beenbuilt by variouspsychoanalysts.A source-domaininference

from this is that thesesub-buildings have beencausedto exist by the psychoanalysts.Sincethesepeople

arealsoin thetargetdomain,thecausation-to-exist is transferredby theCausation/AbilityandEvent-Shape

VNMAs to becomecause-to-exist propositionsin thetargetdomain.Themappingin ESPOUSEDSYSTEM

AS HOME combinedwith theEvent-ShapeVNMA cancreatethetarget-domainpropositionthatthepeople

cameto espousethethought-systemscorrespondingto thesub-buildings.

Noticefrom theFigurethattheESPOUSEDSYSTEMAS HOME mappingactionsdependonit already

beingestablishedthat therelevant items,theonesviewedassub-buildingswithin thepretence,areindeed

thought-systemsin reality. But thatestablishingrelieson a useof theORGANIZATION AS PHYSICAL

STRUCTURESmapping.Thustheoverall reasoningis acomplex intertwiningof mappingactions,within-

pretencereasoningsteps,andreasoningstepsoutsidethepretence.

Noticealsothatsignificant,defeasibleinferencestepsin source-domaintermsareneeded,suchasgoing

from stoppingliving in abuilding to stoppinghaving thatbuilding asone’s home.Muchof therich general

knowledgeusedhereis not paralleledin thetargetdomainandthereforeillustratesaspect[B] of Transfer-

WarrantingbyUnmappedStructure. Thetreatmentof theexampleclearlyillustratesourmainprinciplesof

Map-ExtensionMinimizationandRelianceonOn-The-FlySource-BasedReasoning.

Tensein theEnglishglossesin Figuresis actuallyhandledby theTime-OrderVNMA (Barnden& Lee

2001), togetherwith identity mappingof the presenttime point. Therefore,the mappingarrows marked
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Figure2: Grady’s Houseof Many Mansions. Showing in simplified form how theapproachcould deal
with theGradyexcerpt(2). In thisandlaterfigures,amappingarrow labelledVNMA or VNMAs showsthe
actionof oneor moreVNMAs. A mappingarrow markedwith a circleshows theactionof amappingrela-
tionshipspecificto a particularmetaphoricalview. Thestatementswithin thediagramareEnglishglosses
of expressionsin someinternalrepresentationschemeusedby the understander. Only a selectionof the
possiblepropositionsandinferentiallinks areshown. Statementswith noapparentsupportareprovidedby
thediscourseor backgroundknowledge.As suggestedby thethin linesjoining with thefatarrows,mapping
applicationsoftenrequirecertainside-conditionsto besatisfied,e.g. thatsomethingis a thought-systemor
anorganization.In thepresentfigure,FF is onearbitraryfollower of Freud.Theoriesarea specialcaseof
thought-systems.
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by a circle asview-specificoftenrepresentin actualitythecombinedoperationof a view-specificmapping

relationshipandtheTime-OrderVNMA.

3.2 MID AS and the Cold

Martin (1990)applieshis implementedmetaphorunderstandingsystem,MIDAS (plusmetaphor-acquisition

subsystemMES),to examplessuchas

(3) Johngave Mary acold.

MIDAS canbeequippedwith knowledgeof particularmetaphoricalviews, suchasonein which a stateof

beinginfectedis castaspossessingthe infection. Martin is specificallyinterestedin how MIDAS canthen

dealwith “gave a cold” even thoughMIDAS doesnot asyet have a mappingfor the transfer-possession

senseof “give” (noradirectsensefor “give” in termsof causinginfections).Thus,in suchexamplesMartin

is focusedasweareonmap-transcendingusesof storedmetaphoricalviews.

MIDAS proceedsessentiallyasfollows. Fromits built-in knowledgeof giving andpossessingof phys-

ical objects,it doesa source-domainreasoningstepto infer thatJohn’s giving Mary thecold causedMary

to possessthecold. It now appliesits known mappingof possessing-TO-being-infected, togetherwith an

identity mappingof causation,to infer that Mary wascausedto be in the stateof beinginfectedwith the

cold. It thensearchesfor somethingin thetargetdomainthatcancausesucha stateandfindstheactionof

infection,finally concludingthatJohninfectedMary with thecold. Also, thesystemsurmisesthatgiving

mapsto infecting(whenthegivenobjectis an infection),andaddsthis knowledgeto theknown mapping

above soasto beableto handlefuturesimilarexamplesmoredirectly.

All except thesefinal stepsof searchingfor the infection-actand creatinga new mappingproceeds

roughlyaccordingto our approach,althoughMartin doesnot couchhis approachin termsof pretence.It

followsthatourapproachcanhandletheexample,exceptfor notaddressingthosefinal steps.Notecarefully

however that our approach,becauseof the Causation/AbilityVNMA, doesprovide for concludingthat

somethingcausedMary’s being-infected-with-cold state,wherethat somethingis whatever it is in reality

thatis beingdescribedasJohn“giving” Mary thecold.

3.3 Variability in Hobbs

Hobbs(1990:p.60ff) discusses,amongothers,computer-scienceexamplessuchas“The variablewentfrom

0 to 100,” on the assumptionthat the systemknows that a variablebeing“at” a valueV at sometime t,

using the spatial-positionnotion of “at,” implies that the valueof the variableis V at time t. Thus, the

systempossessesamappingfrom spatialpositionto possessingvalues(at specifictimes).The“went from”

is map-transcending,however, becausethereis no mappingof spatialmovementof a variableto change

of it value. But, usingordinaryreasoningaboutspatialmovement,the proposedsystemcaninfer that at
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onetime t1 thevariablewasspatially-at0 andat a later time t2 thevariablewasspatially-at100(where0

and100areimplicitly beingusedasnamesfor spatialpositions).Applicationof theknown mappingcan

thengeneratethe conclusionthat the variable’s valuewas0 at t1 and100 at t2. Thus,our approachcan

handleexamplessuchasHobbs’. His proposal,like our approach,allows unlimited amountsof source-

domainreasoning,eventhoughthereasoningfor theaboveexampleis verysimple.Hobbs’proposalavoids

creatinga mappingfor thephysicalmovement(thoughhis approachto novel metaphor, ibid. pp.64ff, does

involve map-creation).

Narayanan(1997)is anotherauthorwhoseoverallapproachto map-transcendingmetaphoris similar to

oursin not relying on mapextensionandrelying insteadon source-domainreasoning,soour approachcan

handlehisexamplesaswell in muchthewaywehave indicatedfor HobbsandMartin.

4 Application to ExamplesDiscussedunder Non-NeighbouringApproaches

4.1 The FassDrinking Car

A representative exampleusedby Fass(1997)to illustratehismeta5systemis

(4) My cardrinksgasoline

takenfrom Wilks (1978).7 Thesystemcaninterpretthis asmeaning“My carusesgasoline”essentiallyby

finding ananalogicalmatch,from scratch,betweentheknowledgethatanimalsdrink liquids andcarsuse

gasoline.Themeta5systemhasnoprior knowledgeof any particularmetaphoricalviews. However, wecan

arguablyreanalyzetheexamplemorenaturallyasamap-transcendingmanifestationof astoredview.

Plausibly, ordinaryEnglish userspossessa view of MACHINES AS CREATURES(as indeedFass

1997:p.318,pointsout). Utterancessuchas“my radio is dead,” “my carhaslife in it still,” “he killed the

engine,” “a middle-agedtoaster”,and“an aggressive lawn-mower” seemto thepresentauthorsmundaneand

easilyunderstandable.We assumethataspartof theview, a machine’s runningcorrespondsto biological

activity (internalor external).Thisis theonlyview-specificmappingweneedin order to beableto dealwith

(4).

The reasoningprocessis sketchedin Figure3. From the direct meaningof the utteranceandsource-

domaingeneralknowledge,it canbe (defeasibly)inferredin source-domaintermsthat gasolinehelpsthe

car to be alive (biologically). But, by default, beingalive enablesthe creatureto be active. Therefore,

gasolinehelpsthecar to be(biologically) active. TheCausation/AbilityVNMA combinedwith theabove

MACHINES AS CREATURESmappingnow provide the target-domaincontribution that gasolinehelps

thecar to run. Furtherreasoningshown in theFigurecouldnow producetheconclusionthat the caruses

gasoline.

7Theexampleis variedto “The cardrankgasoline”at someplacesin Fass(1997).
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Figure3: Fassdrinking-car example,(4).
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Theproductionof thesetarget-domaincontributionsdoesnot requireany mappingof drinking itself to

becreated.Of course,anunderstandercouldgo on to do theextra work of mappingdrinking itself to, say,

theprocessof a carhaving gasolineput in it. Our point is thattheinformationalcontribution Fassproposes

(thatthecarusesgasoline)doesnot requirethisextrawork.

In our experienceof discussionsaboutmetaphor, peopleactuallyprefer to interpret“My car drinks

gasoline”asconnotingthatthecarusesgasolinequickly andcopiously. (Compare“the blottingpaperdrank

up the ink.” Also the entriesin Webster’s Third New InternationalDictionary suggestat leastmoderate

rapidity of ingestion.) Fass(1997:p.192)himself makesa similar observation, but dismissesit with only

a brief comment.But, becausean act of drinking is normally moderatelyfast,a useof the time-duration

VNMA would allow our approachto concludethat thecar’s useof gasolineis moderatelyfast. In orderto

for meta5to comeupwith thiscontribution, it seemsthatit wouldneedto alreadyhave in thetargetdomain

a representationof carsusinggasolinemoderatelyfast,becauseotherwisetherewould be nothingin the

targetdomainto befoundto beanalogousto thesource-domainsituation.This seemsto usanundesirable

restrictionon thesystem’s abilities.

4.2 Jail Job

A centralexampleusedby Glucksberg & Keysar(1990)in theircategory-inclusionapproachto metaphoris

(5) My job is a jail.

Accordingto thoseauthors,the utteranceusesthe jail asanexemplarof a (possiblyadhoc)category

thatalsocoversthespeaker’s job. Thiscategorycould,for instance,bethatof thingsthatconfineoneagainst

one’s will, areunpleasantandaredifficult to escapefrom. Weactuallychangetheexampleto “Tom’s job is

a jail [for Tom]” for minorexpositoryreasons.Wenotethatthejob couldbeconfiningfor Tomin thesense

thathecannotquit it and/or in thesensethathecannotpartake (or is stronglyinhibitedfrom partaking)in

activities thatarenot dictatedby his job, suchasleisureactivities, evenoutsideworkinghours,and/or that

hecannotleave his job-sitesuringworkinghours.Therearefurtheralternative informationalcontributions.

In applyingourapproachto theexamplewenotethat,surely, onething thatunderliesone’s understand-

ingof thesentenceis thatTomis,metaphoricallyspeaking,physicallyin thejail. Evidently, themetaphorical

view thatactuallymotivatestheexampleis simply a familiar metaphoricalview of LIFE-ROLESAS LO-

CATIONS,aspecialversionof STATESAS LOCATIONS.Onecommonlytalksof, for instance,being“put

in”, “leaving” or being“thrown outof” a job or othersortof position,Thelanguageof physicallocationand

movementis fairly systematicallyusedfor discussionof jobsandthelike. Thus,ouranalysisof theexample

is radicallydifferentfrom thatof thecategory-inclusionapproach.

We assumethat the direct meaningof the utterance,namelyTJ is a jail for Tom, whereTJ is Tom’s

job, is put into thepretencecocoon.Let ussupposethata possiblesource-baseddefault inferencefrom TJ

beinga jail for Tom this is that Tommustcontinueto be physically-inTJ. And supposethat anothersuch
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inferenceis that Tom cannotpartake in activitiesphysically-outside TJ. Given that mappingsinvolved in

LIFE-ROLE AS LOCATION asserta correspondenceof (suitablecasesof) beingphysicallyin a role, X,

andhaving X asoneof one’s roles,anda correspondencebetweenactivities takingplacephysically-within

X andactivities formingpartof X quarole,theinferencesdisplayedabovestraightforwardly transferto give

the target-domaincontributionsthatTommustcontinueto haverole (job) TJ andthatTomcannotpartake

in activitiesthat are not part of TJ. We have alsoappealedhereto theEvent-Shape,Ability andNegation

VNMAs.

5 Application to Our Databank

Thepairof examplesin thepresentsectioncomefromourmetaphor-of-minddatabank,citedabove. Wesug-

gestinformationalcontributionsthat,we believe, areplausibleonesin theactualcontexts of theexamples.

We treattheexamplesin somedetailasthey richly illustratetheprinciplesof ourapproach.

5.1 Anne and Kyle

(6) Thenoneday ... Anne founda recentticket stubin her husband’s [Kyle’s] pocket; he’d never

mentionedtaking in a show. “If any of my girlfriendshadtold mea similar story, I would’ve

askedif they weresuretheirmatewasn’t seeingsomeoneelse,” saysAnne.“Instead,I justkept

saying,‘This is thethin partof thethrough-thick-and-thin sectionof ourweddingvows.’ ”

In the far reachesof her mind, Anne knew Kyle washaving an affair , but “to acknowledge

the betrayalwould meanI’d have to take a stand. I’d never beableto go backto what I was

familiar with,” shesays.Not until eightmonthshadpassedandshefinally checked thephone

bill did Anneconfronttherealityof herhusband’s deception.8

We concentrateon theclauseshown in bold font. We assumethat this clausemanifeststwo metaphorical

views,MIND AS PHYSICAL SPACEandIDEAS AS PHYSICAL OBJECTS,for anunderstanderU. The

useof the secondis moreimplicit thanthat of the first, aswe will see. We assumethat U doesnot have

a mappingof the particularnotion of “f ar reaches”of a mind-spaceinto the mentaldomain,so that the

utteranceis map-transcendingfor U in this respect.Moreover, we assumeit is map-transcendingin thatU

hasnomappingfor aphysically-locatedepisodeof knowing something.For theexample,theonly mapping

relationshipthatweassumeU to possessaspartof MIND AS PHYSICAL SPACEis:

(7) Whena person’s mind is beingviewedasa physicalspace,anidea’s beingphysicallylocatedin

thespacecorrespondsto theperson’s beingableto operatementallyon theidea,to a very low

degreeat least.

8In Linden Gross,“Facingup to the DreadfulDangersof Denial,” Cosmopolitan,216(3), USA ed.,March 1994. Bold font
added,italics in original.
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WealsoassumethatU holdsthat:

(8) Whena person’s mind is beingviewedasa physicalspace,theperson’s consciousself is viewed

asa personphysicallylocatedin thatspace.Moreover, if thespacehasa mainsubregion, the

consciousself is in thatsubregion.9

(9) WhenanagentX is viewedashaving amentalstateor processphysicallywithin somesubregion

L of his/hermind, thenthe ideasinvolved in thatstateor processarenormallyalsophysically

locatedin L.

(8) and(9) areancillary assumptionsformingpartof theview. They enrichthenatureof theallegedphysical

spaceratherthanbeingsource/target mappingrelationships.The secondancillaryassumptionreflectsthe

fact that in usesof MIND AS PHYSICAL SPACE in realdiscourse,mentalstatesandprocessesareoften

portrayedashaving physicallocationsin themind.

As for IDEAS AS PHYSICAL OBJECTS,theonly mappingU needsto possessis asfollows:

(10) When an idea entertainedby a personis being viewed as physicalobject, and the person’s

consciousself is viewedasa person,thentheability of theconsciousself to physicallyoperate

on theideacorrespondsto therealperson’s ability to operatein aconsciousmentalwayon the

idea.

In fact, this is a specialcaseof a moregeneralcorrespondence,wherethesingleideais replacedby a set

of ideas,andphysicalor mentaloperationona setof ideasis assumedto meanconjointoperationon them.

However, themoregeneralversionis notneededfor thecurrentexample.

Stipulations(8-10) help to make senseof a large array of metaphoricalutterancesbasedon MIND AS

PHYSICAL SPACE and/orIDEAS AS PHYSICAL OBJECTS,not just the presentexample. In fact, for

many examplesothertheAnne/Kyle one,no mappingrelationshipsotherthantheonesin this subsection

(supplementedby VNMAs) appearto beneeded.

We suggestthata likely informationalcontribution of thebold clausein (6) to theunderstandingof the

discourseasawholeis thepropositionthat

(11) The ideathat Kyle washaving an affair wassomethingof which Anne hadonly a very low

degreeof consciousawareness(i.e. on which Anne hadonly a very low ability to mentally

operatein aconsciousway).

The contribution canbe producedas follows. (Figure5 below shows the operationsdoneby ATT-Meta

on this example,to be explainedin Section8.) The direct meaningof the sentenceis to the effect that

9We have alsodevelopeda variantaccountin which thepersonherself,ratherthanherconsciousself, is in thephysicalmind-
space.Notealsothattheverynotionof aconsciousselfmaybemetaphorical.
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physically-inthe far reachesof Anne’s mind, Anneknew that Kyle washavingan affair. From this and

(9), U caninfer within the pretencecocoonthat the idea K that Kyle washavingan affair wasin the far

reachesof Anne’s mind. Then,if we assumeU is equippedwith suitablecommonsenseknowledgeabout

people,physicalobjectsandregions,U caninfer within thepretencecocoonthatideaK wasphysicallyvery

inaccessibleto Anne’sconsciousself, becauseby (8) Anne’sconsciousself is apersonandis in themainpart

of Anne’s mind, distantfrom thefar reaches.A furtherstepof source-domainreasoningcanconcludethat

theconsciousselfhadonly a verylow level of ability to operatephysicallyon theidea. Thenthephysical-

operability/conscious-mental-operability correspondence(10) can map this source-domainconclusionto

becomethetarget-domaincontribution (11). Thisstepappealsto theQualitative DegreeVNMA aswell.

Map-ExtensionMinimization comesin becausewe claim that understandingof the clausedoesnot

involve anallegationthatAnne’s mind really hassomeaspectthat correspondsto the“far reaches” of the

physicalspace. Findingsucha correspondentwould probablybe impossiblefor anordinaryunderstander

U anyway, becausethereis no generallyheld, non-metaphorical, common-senseor scientific model of

mind that would allow the identificationof anaspectthat would countas“f ar reaches.” U could trivially

just stipulatethat Anne’s mind hassomethingthat correspondsto “f ar reaches,” but it is not clearwhat

purposethis would serve. Not only is thereno needto mapfar-reaches,but alsothereis no needto map

relationshipsof physicaldistancewithin the mind-spaceto mentalrelationshipswithin the mind. Rather,

it is a consequenceof physicaldistance,namelya very low degreeof physicaloperabilityfor the ideain

question,thatendsupbeingmappedto thetargetdomain.

Aspect[A] of Transfer-Warrantingby UnmappedStructureis illustratedby thefactthatthedirectmean-

ing is notmapped,andaspect[B] by thefactthattheutilizedgeneralknowledgeaboutphysicalobjectsand

space—forinstancethatdistanceimpliesinaccessibilityby people—hasnomappinginto thetargetdomain.

Finally, thewithin-pretencereasoningstepsthatarenotproducedby ancillaryassumptionsjust restonrules

aboutordinaryphysicalentities, andhavenothingto dowith metaphoror thetargetdomain(Anne’s mental

states).

5.2 OneSmall VoiceAmongstOthers

The following are typical examplesof one commonmetaphoricalway of talking aboutmentalstatesin

ordinarytext andconversation:“Part of mewasthinking, do I really want to havea seriousrelationship

with someoneI haveto hidepart of mylife from?”10; “Did part of youthink, ‘Yes,... I’m flattered...’?” 11;

and“Part of youwantsto talk [aboutthepersonalproblem]but part of youdoesn’t.” 12 Wewill concentrate

on thefollowing moresubtleexample:

(12)SuddenlyI washaving secondthoughts.Aboutus,I mean.Did I reallywantto getmarriedand

spendtherestof my life with Mick? Of courseyoudo,onesmallvoiceinsisted.Are youquite

10Glamour, January1996,p.184.
11Saidby presenterSueLawley to intervieweein DesertIslandDiscsprogram,Radio4, England,12May 1995.
12Saidby counsellorAnn Dalein lectureat WycombeAbbey School,England,10 May 1995.
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sure aboutthat?anothernudged.Somuchwasgoingon in my head,I couldn’t sleep.13

Weassumetheseexamplesto manifestastoredmetaphoricalview of MIND PARTSAS PERSONS,closely

connectedto metaphoricalviews of self discussedby Lakoff (1996) (seeBarnden1997, for further dis-

cussion). An agent’s inner personsunderthis metaphoricalview canhave have their own mentalstates,

emotions,etc. andcancommunicatein naturallanguagewith eachotherandwith the wholeagent(asin

(12), andnoticethat “one small voice” could felicitously be replacedby “one small part of me”). MIND

PARTS AS PERSONSis a goodexampleof sourceandtarget domainsoverlapping(recall section2.3).

Mentalstatesandnaturallanguagecommunicationareimportantin bothdomains.

Ourapplicationof Map-ExtensionMinimizationto MIND PARTSAS PERSONSexamplesliesmainly

in our contentionthere is no needto try to find somereal aspectsof the agent’s mind that correspondto

mentionedor implied“parts,” Rather, we only needto assumethat theunderstander, U, hasthe following

mappingrelationship:

(13)thepropositionthatasub-personPof anagentX believes,desires,intends,mentally-questions...

T mapsto thepropositionthatX hassomereasonto believe,desire,intend,mentally-questions

... T.

Wealsoincludethefollowing ancillaryassumptionsin themetaphoricalview, althoughthey arenotneeded

for thepresentexample:

(14) Any utterancesby a sub-personP of anagentX arepartof a privateconversationinvolving (only) X

andhis/hersub-persons.

(15) Thisconversationis physicallyinsideX.

Becauseof this secondassumption,MIND PARTS AS PERSONSexamplesthat involve utterancesby the

mind-partsarealsomanifestationsof IDEAS AS INTERNAL UTTERANCES,ametaphoricalview wewill

notaddressextensively in thisarticlebut thatis discussedin Barnden(1997).

Example(12) further illustratestheMap-ExtensionMinimization default, asthereis no needeitherto

mapthe notion of “insisting” or of a “small voice” to the mentaldomainor to mapthe particularsmall

voicementioned.Noticethatthe“you” in thatexamplearguablyrefersto thewholeagent,andthatthis is

consistentwith assumption(14).

Theoverall roughpatternof reasoningsuggestedfor theexampleis sketchedin Figure4. We assume

that the understanderhasalreadypresumedthat IDEAS AS INTERNAL UTTERANCESis in play, and

thereforethat thesmallvoice is an internal voice,not a realone. Then,usingknowledgeaboutthesource

domainof verbalinteraction,the understandercaninfer within the pretencecocoonthat thereis a person

13My Storymagazine,May 1995,EditionsPressLimited, Gibraltar, p.6/7.Italics in original. Paragraphbreaksdeleted.
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P whosevoice it is, andsincethevoice is insidethewriter (the“I” in thediscourse)thenpresumablythat

personis too. Similarly, the owner of the secondmentionedvoice is presumablya sub-personof Mary.

Now, the fact that thefirst sub-personinsistssomethingimplies that it assertsit, which in turn impliesby

default thatit believesit. Thefactthatthesecondsub-personverballyquestionsthefirst’s assertionimplies

by default that thesecondhasa mentalquestioningattitudetowardswhatwasassertedby thefirst. These

inferencesareagainperformedusingordinarycommonsenseknowledgeaboutspeechandthought.Thus,

by meansnow of themappingrelationship(13) theunderstandercaninfer (by default) thecontributionsthat

(a) theagenthassomereasonto believe thatshewantsto marryMick andthat(b) theagenthassomereason

to questionwhethershewantsto marryMick.

MIND PARTSAS PERSONSexamplesillustrateTransfer-Warrantingby UnmappedStructureparticu-

larly vividly, asthesub-personsarenotmappedto realaspectsor componentsof theagent.Also, examples

like the small-voice onewherenaturallanguagecommunicationcomesin requireconsiderablecommon-

senseknowledgeaboutverbalinteraction.Thisknowledgedoesnotneedto bemapped.

6 ApproachContd.—Discourse-Query-DirectedGuidanceof Reasoning

We have postponedthe issueof the presentsectionuntil now becausethe approach’s abilities discussed

so far wereableto bebepresentedindependentlyof it, andbecauseit raiseslarge,outstandingdiscourse-

understandingproblemsthathave relevancefar beyondmetaphor. Thesectionshows thatour approachis

anattemptto makemetaphor-processing researchmoreattentive to discoursecontext andgoalsarisingfrom

discourse,aneedstronglyemphasizedby Cameron(1999a).

In previous sections,we have purportedto reasonforward from the direct meaningof utterances(in

the pretencecocoon)andthenappliedmetaphoricalmappingsto arrive at informationalcontributions in

thetargetdomains.We ignoredotherpossibleinferencesthatcouldbemade,not specifyingany principles

wherebythereasoningcouldbeguidedtowardstheparticularcontributionsdiscussed.But wenow observe

thatpowerful guidanceis often,andperhapstypically, at hand.We proposetwo guidanceprinciples,both

appealingto thenotionof query-directedreasoning(morecommonlybut lessclearlycalledgoal-directed

reasoning).Query-directedreasoningis commonin AI becauseof its tendency to guidereasoningusefully.

Thequeriesin questionarehypothesizedto arisefrom (partial)processingof theco-text andothercontext.

In query-directedreasoningin general,a queryis simplysomepropositionposedwithin a reasonerasa

questionthatis of interest:it is notnecessarilysomethingthatthereasonerwantsor expectsto betrue.The

reasonerproceedsbackwardsfrom queriesratherthanforwardsfrom providedfacts.For aparticularquery,

thereasonerperformsreasoningactsto find supportfor and/oragainstit. Thereasonerinvestigatesthequery

by seeingwhetherit matchesknown factsor couldbe theoutputof reasoningrulesor othermechanisms.

Thelatterpathtypically causesfurtherqueriesto arise,which we will call subqueries.For instance,given

the query“John resentsMary?” onesubquerycould be “John is often rudeto Mary?” This might arise

becausethereis adefault rulesayingthatif X is oftenrudeto personY thenX resentsY.
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Figure4: Small-Voice example, (12). The exampleusesmappingrelationship(13), asdepictedby the
upperandlower fat arrows,but not theancillaryassumptions(14) and(15).
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A querycanhave someunspecifiedparts,andoneeffectof gatheringevidencefor thequerycouldbeto

specifythoseparts.For example,aquerycouldbe“SamlikesX?” whereX is avariable,andthenevidence

maybefoundthatSamlikespianomusic,Samlikespeanutbutter, andSamlikeshimself.

Theresultof investigatingaquerycanbeto refuteit. Whenaqueryhasbeensupportedto lessthanfull

certaintyit is beneficialto investigateits negation,in casetheevidencefor thenegationis stronger. So,to

continuetheexample,thesystemmight setup “Samdoesnot like peanutbutter?” asa new query, andthis

mayturnout to bemorestronglysupportedthan“Samlikespeanutbutter.”

In our approach,the two guidanceprinciplesbasedon query-directedreasoningthat werealludedto

above are:

A. In attemptingto draw contributionsfrom a metaphoricalutterance,the understandercanexploit its

surroundingcontext by guiding the reasoningtowardsaddressingany queriessetup by processing

thatcontext.

B. The Map-MinimizationDefault is anotherpowerful reasoning-guidance tool, by guiding reasoning

towardslinking up with existing mappingrelationships.Theconditionsof applicationof thoserela-

tionshipsaretantamountto queries.

Theinformationalcontributionsaddressedin examplesabovecanin principlebederivedwithoutthishelp—

thequestionis thepracticaloneof how to guidereasoningtowardsthemsoasto reducetheeffort spenton

fruitlessor irrelevant inferencing.Wenow considerthetwo principlesin reverseorder.

In MIND PARTSAS PERSONSof themetaphoricalmappingrelationship(13)mapsmental/emotional

statesof subpersons.By thisveryfact,within-pretencereasoningcanbeguided(in part)towardsconcluding

thatsubpeoplehave mental/emotionalstates.Thus,in theSmall-Voiceexample,no mental/emotionalstate

or subpersonis explicitly mentionedin theutterance,but principle (B) providesguidancetowardsfinding

suchsubpeopleand their mental/emotionalstatesif the understanderhasany reasonto suspectthat the

MIND PARTSAS PERSONSview is relevant.

In principle(A) we assumea partially discourse-query-directed accountof understanding,for example

asdetailedin Lee(1998).Hobbs(1985)andMann& Thompson(1987)havediscussedhow theneedto find

coherencebetweenutterancescausesreasoningqueriesto arise.And it is well recognizedin themetaphor

literaturethattheinterpretationof metaphoricalutterancescanbeaffectedby context. In particular, context-

derived reasoningquerieshasplayedan importantrole Hobbs’ approachto metaphorandothermatters.

They have doneso also in the studyof analogy, including the researchsurroundingACME (Holyoak &

Thagard1989),theSME versionmentionedby Markman(1997),andIAM (Keane1988). Somepsycho-

logicalexperimentson bridginginferencesin discourseunderstanding—inferencesaimedat tying different

utterancestogether—suggestthat muchof the informationextractedfrom utterancesis only extractedin

order to help explain otherutterances.For instance,if thereis mentionin oneutteranceof coffee being
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stirred, thenthereis no inferenceof a particulartype of stirrer unlessthat informationis helpful for un-

derstandinganotherutterance(e.g. “The spoonwasdirty”: processingof this sentencecanthensetup a

queryroughlylike“Is thereaspoon?”)However, thepsychologicalevidenceappearsmixed(seethevarious

studiesin Graesser& Bower 1990)andto be cloudedby methodologicaldispute(Keenanet al., 1990).

Finally, Cameron(1999b:p.127)stressesthatmetaphoricalutterancesareoftenaccompaniedby explanatory

paraphrasesclose-by.

Thus,considerationof contextually-derivedqueriesis notuniquetoourapproach,but it isunusualfor the

matterto beaddressedin analgorithmicallydetailedway in metaphorresearch.Of course,utterancesmust

beableto yield informationalcontributionsto someextentwithout thehelpof queriesarisingfrom context.

Therefore,we expect that the reasoningthat occursduring understandingis in generalsomemixture of

reasoningthatmovesforwardfrom thedirectmeaningof theutteranceandreasoningthatmovesbackward

from thequeriesarisingfrom context. We do not asyet have a detailedaccountof themanagementof this

mixture,aswe have paidattentionmostlyto thequery-directedaspects.Nor dowe have a completetheory

of how queriesaremutuallyposedby utterancesin a discoursein thefirst place.However, in thefollowing

wewill sketchplausibleprocesseswherebyqueriescouldarisein particularexamples.

We do not assumethatutterancesin a discoursearefully understoodin orderof presentation,although

no doubt they arepartially understoodin that order. Thus,queriessuggestedby an utterancecanguide

fuller understandingof another, only partially understood,utterance,which may be eitherearlieror later

in the discourse.In particular, a reasonablestrategy for many typesof troublesomeutterance,including

metaphoricalonesdetectedas being such, is to be preparedto suspendthe understandingprocessuntil

succeedingcontext canbeexamined.

In the Anne/Kyle examplewe addressedthe clause“In the far reachesof her mind, Anne knew Kyle

washaving an affair.” We showed how the contribution that the idea that Kyle washavingan affair was

somethingof which Annehad only a very low degreeof consciousawarenesscould be reached.We now

show how reasoningcouldbeguidedin a ratherdirectway towardsthis contribution by a context-derived

query, illustratingtheactionof principle(A). Theclausein questionis immediatelyfollowedin (6) by “b ut

‘to acknowledge thebetrayalwouldmeanI’ d haveto takea stand.I’ d neverbeableto goback to whatI was

familiar with,’ shesays.” We assumethatonesensetheunderstanderpossessesfor “to acknowledge[that]”

is to haveconsciousawarenessthatsomethingis thecase.14 The“but” joining thetwo clausessuggeststhat

the issuesraisedby thesecondclauseareimportantfor thefirst clause,andthat theremaybea contrast.15

Therefore,it is reasonableto supposethatpreliminarysemantic/pragmaticprocessingof thesecondclause

cangive riseto thefollowing queryposedwith respectto thefirst clause:

to whatdegreeis Anneconsciouslyaware, within thesituationreportedin thefirst clause?

14cf. “to recognizeto one’s self” in Webster’s Third New InternationalDictionary. Note that even if a non-mentalsenseof
“acknowledge”wereadoptedin thecurrentpassage,it woulddefeasiblyimply consciousmentalawarenessin any case.

15Thesenseof contrastis heightenedby thefactthattheverb“acknowledge”suggestsanoppositionof viewsexplicit or implicit
in theoverall discourseor discoursesituation,asevidencedby Hunston’s (1995)corpusstudyof theuseof thisverb.
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Sincepreliminaryprocessingof thefirst clausecanyield thatthatsituationis to do with knowing thatKyle

washaving anaffair, thequerycanreadilyberefinedto become

(16) to whatdegreeis Anneconsciouslyaware thatKylewashavinganaffair?

This is similar to the informationalcontribution, (11), in section5.1. Therefore,the reasoningpresented

therecanarisein responseto the queryratherthanbe producedin a forwardsdirectionfrom the clause’s

directmeaning.Weproposethatthepresenceof thelastqueryabove,which is outsidethepretencecocoon,

causesa within-pretence-cocoon queryto be created,by virtue of the IDEAS AS PHYSICAL OBJECTS

correspondencebetweenconsciousawarenessandphysicaloperabilitythat wasmentionedin section5.1.

Thiswithin-cocoonqueryis

to whatdegreecanAnne’s consciousselfphysicallyoperateon theideathatKylewashavinganaffair?

Thissubquerycreationis anexampleof theoperationof query-directedreasoning.Thenew querycanthen

leadto a straightforwardquery-directedreasoningprocessin thepretencecocoon,eventuallygoingbackto

theprovided informationthatAnne’s knowing thatKyle washaving anaffair wasin thefar reachesof her

mind. Theprocessenvisagedheresetsup thereasoningstepsin broadlythereverseorderto that in which

wedescribedthemin section5.1.

Notice that the query to what degree is Anneconsciouslyaware that Kyle was havingan affair? is

not thecontribution itself. In a differentexample,theanswerto this querymight be thatAnnehada high

degreeof consciousawareness.Thus,we arenot claiming thatcontext of anutteranceexplicitly suggests

the very contributions that the utterancemay have, so that they needonly be checked by processingthat

utterance,but ratherthat context suppliesqueriesthat usefully guide reasoning.The reasoningmay be

towardscontributionsthatarefilled-outversionsof thequeries,or thatarenegative answersto thequeries.

In adifferentcontext, thediscussedcontribution (11)wouldrequiremoreimaginationon thepartof the

understander. For instance,if the“In thefarreaches... Anneknew ...” clausewereutteredasthereplyto the

question“Did Anneknow thatKyle washaving anaffair?” andno further informationweregiven,thenit

wouldbemoreupto theunderstanderwhetherthework to derive theabovecontribution is done.In thenew

context, thequeryposedis merelywhetherAnneknowsabouttheaffair. Thisquerywouldmerelyguidethe

understanderto produceanother, simpler, contribution, namelythatAnnedoeshave someawarenessof the

affair.

7 Implementation of the Approachin ATT-Meta: Intr oduction

Hereweoutlinesomeaspectsof ATT-Metathatareimportantfor thispaper, andin thenext sectionwegive

a detailedaccountof theapplicationof thesystemto theAnne/Kyle example. We do not go into thefine

technicaldetailof therepresentationschemeandreasoningalgorithms,for reasonsof space.
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Informationis expressedin asituation-basedor episode-basedfirst-orderlogic (broadlysimilar in spirit

to the logical schemeof Hobbs1990). But this paperwill usea different,easier-to-readsyntax.Theexact

formulationsarenot importantfor thepurposesof thispaper.

7.1 ATT-Meta asOpposedto the GeneralApproach

TheATT-Metasystemis merelya partial, limited implementationof our approach,andthecapabilitiesof

the approachandthoseof the systemmustbe carefully distinguished.The aspectsof the approachthat

ATT-Metadoescaptureare:

� Useof pretencecocoons.

� Finding target-domaincontributionsby a combinationof within-pretencereasoning(incl. applica-

tion of ancillaryassumptions)andapplicationof already-known metaphoricalmappingrelationships,

while avoiding theextensionof mappings.

� Ability to performmappingactionsin eitherdirectionbetweensourceandtargetdomains.

� Theirreality of domainsandmetaphoricalviews. ATT-Metahasnoexplicit knowledgeof domainsor

views. In agivenapplicationof thesystem,it is givenanundifferentiatedsetof rulescoveringvarious

domains,andsomeindividualmappingrelationshipsandancillaryassumptionsthatarenotexplicitly

markedaspertainingto particularmetaphoricalviews.

Rulesfrom any domaincanbeconsideredfor applicationinsidethepretencecocoon.In practice,the

applicationsaremostlyof rulesfrom thesourcedomain.

� Guidanceof reasoningby reasoningqueries.

� The needto allow for uncertaintyin reasoning,whetherthe reasoningis within a pretencecocoon,

outside,or betweenthe cocoonandoutside. (This aspectis beyond the scopeof the presentpaper.

SeeBarnden1998bandBarnden& Lee1999.)

ATT-Metaalsocapturesvariousotheraspectsof theapproachthatareomittedfrom thispaper, suchassome

principlesconcerningthehandlingof reasoningconflicts(Barnden,in press,a), andprinciplesconcerning

the handlingof metaphorcompounds(Lee & Barnden,2001a). ATT-Metaalsoincludesgeneral-purpose

facilities for reasoningaboutthe beliefsandreasoningof otheragents(Barnden1998b;Barnden& Lee

1999); the facilities canoperateeither independentlyof or in alliancewith metaphoricalreasoning.The

aspectsof theapproachthatATT-Metadoesnotcaptureare

� View-neutralmappingadjuncts(VNMAs), exceptfor thefactthatthereis a preliminarythoughgen-

eralapproachto theUncertaintyVNMA, andthefactthatview-specificrulescanbewrittento include

theeffectsof otherVNMAs.
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� Theprocesswherebyreasoningqueriesaregeneratedby processingof surroundingdiscourse(section

6).

� Mixing of query-directedreasoninganddata-directedreasoning(reasoningthat goesforward from

providedinformation)—allreasoningin ATT-Metacurrentlyis query-directed.

� Thecreationof directmeaningsof utterances.

As regardsthe last point, ATT-Meta is currentlyonly a reasoningsystem: the usersuppliesto it hand-

constructedlogical forms for directmeaningsof imaginednaturallanguageinputs. The constructionof a

front-endfor dealingwith text directly is animportantlong-termaimof ourproject,but our focussofarhas

beenon reasoning.This reasoningis a difficult matterespeciallybecauseof theneededuncertaintyandthe

connotative richnessandvariability of metaphor.

Also, we have not developedrepresentationalsyntaxandreasoningrulesadequatefor dealingproperly

with suchmattersasmodalconditions,aspectualconditions,time, changesof state,etc. However, there

is no bar to the additionof the necessaryrepresentationalandrule machinery. In particular, the system’s

representationsusea logic that reifiesevents(asdoesthe logic of Hobbs1990)andis thuswell-placedto

handlemany of theneglectedmatters.

Neitherthegeneralapproachnor the implementedsystemyet addressesthequestionof how to detect

thatanutteranceis metaphorical.However, preliminaryconsiderationson thisarementionedin section12.

ATT-Metahasso far largely beenappliedto metaphoricalviews of mentalstatesandprocesses,such

as IDEAS AS PHYSICAL OBJECTSand MIND PARTS AS PERSONS.However, neitherthe general

approachnor its instantiationin ATT-Metaarein any wayrestrictedto mental-statemetaphor.

7.2 What ATT-Meta DoesOverall

ATT-Metaitself hasnoknowledgeof any specificmetaphoricalview or any particulardomain.It is merely

areasoningengine.It does,however, includesomebuilt-in rulesaboutpretence,beliefs,qualitativedegrees,

and someother matters. The usersupplies,as datafor ATT-Meta, whatever target-domainknowledge,

source-domainknowledge,metaphoricalmappingsandancillaryassumptionstheuserwantsto try out for

handlingexamples.Thesepiecesof informationareexpressedasrules(with factsasa specialcase).The

rulesareappliedby ATT-Meta.

Theusersuppliesfactsthatareintendedto couchthelogical formsof thedirectmeaningsof asmallset

of utterancesthatforma(realor imaginary)chunkof discourse.Utterancesmayor maynotbemetaphorical.

In themetaphoricalcase,theuserexplicitly signalsthemetaphoricityin thefacts,asexemplifiedbelow. The

useralsosuppliesneededadditionalfactsabouttheentitiesreferredto in the imaginarydiscourse,suchas

thatAnneandKyle arepeople.
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Theusersuppliesa top reasoningquerythatultimatelydrivesall thereasoning.For example,thequery

couldbe“Anne knowsthatKyle is havinganaffair?” or “Anne is consciouslyaware to degreeat leastD of

theideathat Kyle is havingan affair?” Whenthetop querydoesnot containa variable(suchastheD just

above),ATT-Metatriesto find evidencefor andagainstthetopquery, usingtheuser-suppliedknowledgeand

theuser-suppliedlogical formsof utterances.In casesof conflict,aconflict-resolutionmechanismattempts

to favour onesideor theother. Whenthetopquerycontainsvariables,ATT-Metatriesto find valuesfor the

variablessuchthat the instantiatedversionof thequeryaresupported.Thetop queryandits negationand

instantiationsif investigatedareultimatelygivenqualitative certaintylevels.

The main outputof the systemare thosecertainly levels. The systemalsomaintainsa recordof all

queriescreated,certaintylevelsassignedto them,andrule applicationsperformed.Variousstatisticsof the

system’s operationareoutput.

All rules(includingfacts)areonaparwith eachotherandareappliedequallyandwith arbitrarymixing

in thesensethatATT-Metahasno knowledgeof which rulesareintendedby theuserto berulesprivateto

somedomain,or to beancillaryassumptionsin metaphoricalviews, or to be rulescouchingmetaphorical

mappingrelationships.

7.3 Hypothesesand Rules

Theinformationmanipulatedby ATT-Metaconsistsof hypothesesandif-thenrules.If-thenrulesaremostly

suppliedby theuser, thoughtherearesomebuilt into ATT-Meta.Thesetof rulesis constantthroughagiven

applicationof ATT-Meta,but thesetof hypothesesis incrementallygrown duringprocessing.User-supplied

rulescouchthedomainknowledge,knowledgeof metaphorandthe logical formsfor thediscoursechunk

asmentionedabove. In theillustrative syntaxusedin this article,asimplerule aboutbirdscouldbe

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

The “presumed”is a qualitative certaintyqualifier, andcanalsobe readas“by default.” A rule’s IF-part

is usuallya conjunctionof atomicconditions,or negationsof atomicconditions,whereatomicmeansthat

thereareno internalconnectiveslike AND andOR,or useof logical quantification,andtheTHEN-partis

usuallyanatomicconditionor anegationof one.If-thenruleswith aspecialnull IF partcountasfactrules.

Wewill write a factrulewithoutany IF or THEN part,asin

{certain} is-person(Anne ).

Factscanhaveany of theavailablecertaintylevels(seebelow), but in ourcurrentpracticethey aregenerally

“certain.”

Hypothesesarereasoningqueriesor propositionscreatedby rule applications.A queryis eitherthetop

querysuppliedby theuseror a subquerycreatedby ATT-Metain thecourseof reasoningin relationto the
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topquery. Onceaqueryhashadsomeevidencefoundfor it, it canbeviewedasa(partlyandpreliminarily)

establishedproposition.As aquery-hypothesisis reasonedaboutandaccumulatessupport,it becomesmore

andmoreproposition-like until it is eventually“finalized” andtreatedasa propositionestablishedto some

final level of certainty. Onesimpleway a querycanbesupportedis if it matchesa user-suppliedfact rule.

In this casethequeryis deemedto have becomea fact.

Hypothesescan containconjunction,disjunctionand negation. Currently, no explicit quantification

is allowed in hypotheses.However, queriescan containvariables,and theseare regardedimplicitly as

existentiallyquantified.Thus,intuitively, thequerycan-fly(X) is askingwhetherthereis at leastone

entity thatcanfly. Thesystemtriesto find all possiblevaluesfor X for whichcan-fly(X) is supported.

At any time,any particularhypothesisH is taggedwith a qualitative certaintylevel, oneof certain,

presumed, suggested, possible or certainly-not. Thelastonejustmeansthatthenegation

of H is certain . Possible just meansthat the negationof H is not certainbut no evidencehasyet

beenfound for H itself. Presumed meansthat H is a default: i.e., it is taken asa working assumption,

pendingfurther evidence. Suggested meansthat thereis evidencefor H, but the evidenceis not (yet)

strongenoughto enableH to be a working assumption.Whena hypothesisis created(asa query), it is

immediatelygivenacertaintyvalueof possible. Of course,reasoningmaysooneror laterdowngradeit

to certainly-not (i.e., impossible).

Queriescausethe appearanceof other queriesthrougha standardbackwardsuseof rules. For in-

stance,considertheabove rule aboutbirdsflying. If thequeryis can-fly(Bertie ) thenthesubquery

is-bird(Bertie) is created,andif thisreceivesadequatesupportthesubquerythatNOT(dead(Bertie ))

is created.Supposethatbothof thesehypothesesareactuallycertain factsbecauseof fact-rulesgivenby

theuser. Thentheruleprovidessupportfor thehypothesisthatBertiecanfly, sothatthishypothesisis now

apropositionthatthesystemto someextentholdsto betrue.Thishypothesisis, however, still query-like in

thatit cancontinueto collectsupportfrom otherrules.

Whena rule is applied,the certaintyit contributes to its result is the minimum of its own certainty

qualifierandthecertaintylevelsassignedto thehypothesespickedup by theconditionpart. So theabove

bird rule canat mostgive a level of presumed to its conclusion,andwill give lessthanthat if theoneof

thehypothesespickedupby theIF-partis lessthanpresumed .

Multiple rule applicationscansupporta given hypothesis.In this case,the maximumof the certainty

valuescontributedby thedifferentapplicationsis used.Ontheotherhand,whenaqueryis investigated,and

doesnot containvariables,thenegationof thequeryis alsoinvestigated.This is donein casetheevidence

againstthequery(i.e.,theevidencefor thenegation)is atleastasstrongasthatfor it. Whenthereis evidence

to at leastlevel presumed for bothaqueryandits negation,thenaheuristicconflict-resolutionmechanism

iscalledin whichtriesto adjudicatetherelativeevidencestrength.Thiscanresultin onehypothesiswinning,

in whichcasetheotheris downgradedin certaintyvalue.If nostrengthdifferencecanbedecidedupon,then

bothhypothesesaredowngraded.
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Hypothesesareannotatedasto which“reasoningcontexts” they exist in. In thisarticle,weneedconsider

only two contexts: a singlepretencecocoonandthe reasoningenvironmentoutsidethe pretencecocoon,

which we call the “top” context. The top context is the system’s own reasoningcontext, in which the

hypothesesareaboutrealityasthesystemseesit. A hypothesiscanbereplicatedin differentcontexts,but if

sothedifferentcopiesarehandledentirelyseparately, asif they wereunrelatedhypotheses.This is because

even if a hypothesisis supportedin two differentcontexts, the lines of reasoningsupportingit candiffer

radically, andthe level of certaintycandiffer. Hypotheseswithin pretencecocoonshave certaintylevels,

justashypothesesin thetopcontext do.

Exceptin thecaseof specialtypesof rule to bementionedbelow, whena rule is appliedto a queryin

a specificreasoningcontext, thequeriesemanatingfrom its conditionpartaresetup in thesamereasoning

context. Thusif theabove ruleaboutbirdsflying is appliedto thequerycan-fly(John) in thepretence

cocoon,thesubqueriesis-bird(John) andNOT(dead(John)) arisein thepretencecocoon,not in

thetopcontext.

Rulescanbe consideredto be of threetypes: ordinaryrules, like the birds-flying one,that canintu-

itively bethoughtof asrepresentingknowledgewithin a singledomain;conversion rules, thatencapsulate

metaphoricalmappingrelationships;andancillary-assumptionrules, thatencapsulatetheancillaryassump-

tionsmentionedin section2.6. Thevarioustypesof ruleswill beexemplifiedbelow. Thedifferenttypesof

rulesarenotexplicitly typedwithin thesystem—they areall treatedequally.

7.4 Useof Knowledgein Pretence

As statedearlier, any non-factrulespertainingto any domain(includingeventhetargetdomain)canbeused

insidethecocoon.However, if they have strengthcertain they aredowngradedto strengthpresumed

to allow greaterfairnessin conflict resolutioninsidethe cocoon. Somewhat analogously, any fact in the

topreasoningcontext canbe“imported” into thecocoon,in effectby aspecialview-neutralconversionrule

thatgoesfrom outsidethecocooninto it. Certain factsaredowngradedto presumed . Importationis

exemplifiedbelow.

Takingupapointin section2.9,thereis aspecialprovisionin theconflictresolutionmechanismwhereby

themorethatthesupportfor awithin-pretencehypothesisreliesonwithin-pretencefactsandwithin-pretence

reasoningsteps(asopposedto importedfacts,otherresultsof outside-to-insideconversionruleapplications,

andreasoningstepsoutsidethecocoon),thestrongerit is takento be.

8 Application of ATT-Meta to Anne/Kyle Example

Figure5 showsthereasoningdoneby anapplicationweperformedof ATT-Metato theAnne/Kyle example.

Therefore,below, we werethe “user” of thesystem.We have slightly modifiedtheexampleby replacing

“Anneknew” by “Annebelieved,” to get
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(18) In thefar reachesof hermind,AnnebelievedthatKyle washaving anaffair.

This is becauseit makesno differenceto themetaphoricalaspectsof theexample,andbecauseATT-Meta

merelyhandlesknowledgeastruebelief.

8.1 User-Supplied Information about SpecificSituation

Theinformationwe suppliedaboutthespecificsituationto bereasonedaboutwasasfollows. We imagine

theinformationto ariseby preliminaryprocessingof (18)andits context.

{certain} is-person(anne).
{certain} is-person(kyle).
{certain} married(anne, kyle).

IF currently-withi n- metaphor- pr ete nce
AND IN SURROUNDINGCONTEXT: true
THEN {certain} has-far-reaches (mind -o f( anne)).

IF currently-withi n- metaphor- pr ete nce
AND IN SURROUNDINGCONTEXT: true
THEN {certain} physically-in(b el iev es (a nne, having-affair(k yl e) , certain),

the-far-reache s-o f( mi nd-o f(a nne) ) ).

Notice how the direct meaningof the metaphoricalutteranceis couchedas the last two rules. They are

designedfor applicationonly to querieswithin the pretencecocoon,as shown by the specialcondition

currently-withi n- meta phor- pr et ence . In general,theconditionsin sucha rule establishsub-

querieswithin thepretencecocoon,exceptfor conditionsprefixedby “IN SURROUNDING CONTEXT: ”

which establishsubqueriesin thenext reasoningcontext out, in otherwordsthetop context. In thepresent

casethosesubquerieswill be just the vacuousquery true , which is alwayssupportedto full certainty.

Overall, theeffectof thetwo rulesis to ensurethat,within thepretencecocoon,thequeries

has-far-reaches (mind -o f( anne))

physically-in(b el iev es (a nne, having-affair(k yl e) , certain),
the-far-reache s-o f( mi nd-o f(a nne) ) )

will besupportedto level certain .

Thefunctionthe-far-reaches- of is intendedto beaphysicaldomainfunction,andonly properly

appliesto physicalregions.ThefactsaboutKule beinga personandmarriedto Annearenot actuallyused

by thereasoning.
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Figure 5: Modified Anne/Kyle example, (18): main featuresof the implementedATT-Meta system’s
metaphor-basedreasoningfor theexample.Thelogical notationis anabbreviatedform of thatusedin the
text. Thesymbol ideaK is anabbreviation for the-idea-that(h avi ng-a ff ai r(k yl e) ) . Facts
aremarked asGIVEN.The wholeof the source-domainmeaningof the utteranceis a collectionof facts.
All factsarecertain . All otherhypothesesshown attaina certaintyqualifier of presumed. The fat
arrow depictstheapplicationof conversionrule (21). Applicationsof ancillary-assumptionrulesarenum-
bered(22-24),following their numberingin thetext (andseealsotheir informalexpressionas(8) and(9).)
Doublelinesconnectgeneralquerieswith their instantiations.
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8.2 User-SuppliedQuery

Wesuppliedthefollowing topqueryto thesystem:

(19) to-degree-exac tly (D ): can-consciousl y-menta ll y- opera te -o n(
anne, the-idea-that(h av ing -a ff ai r( kyl e) )) .

whereD is a variable. We wereeffectively askingto what particulardegreeis the affair ideaconsciously

entertainableby Anne. Recallfrom section6 that in real discourseprocessingthis querycouldarisein a

demand-drivenway from theprocessingof thediscourseasawhole.

ATT-Meta allows propertiesand relationshipsto hold to variousdifferent positive qualitative levels:

very-low, low, medium, high, very-high, absolute. Therearevariousoperatorssuch

asto-degree-exact ly andto-at-least-degr ee, andvarioussimplerulesfor handlingthemin

ATT-Meta.

8.3 User-SuppliedRulesabout Mental States

This andfollowing subsectionspresentthemainknowledgerulesthatwe supplied,startingwith two rules

aboutmentalstates,then going on to somecommon-senserules aboutphysicalobjectsand space,and

finishingwith metaphor-relatedrules.Weonly show rulesthatarestronglyusedin thereasoning(i.e. deliver

a certaintycontribution of at leastpresumed to somehypothesis),togetherwith a few non-strongly-used

onesbecausethey roundthepictureouta little more.Wedonotshow all therulesthatwerestronglyused.

{certain} is-mind(mind-of (P )) .
{certain} is-idea(the-ide a- th at( P, X)).

Thesefact rulescharacterizethenatureof theoutputsof the functionsmind-of andthe-idea-that .

They apply to all valuesof variablesP andX. The next threerules relateconsciousmentaloperationto

mentaloperationin general,on an ideaJ by a thinker P. The secondis a quasi-contrapositive of the first.

Thethird is aquasi-converseof thefirst, but is merelyadefault rule. Thesecondis notstrongly-used.

IF is-person(P) AND is-idea(J)
AND to-degree-at-le as t(D egre e) : can-consciously- ment al ly- oper at e- on( P, J)
THEN {certain}

to-degree-at-l east( Degr ee): can-mentally-op er at e- on( P, J).

IF is-person(P) AND is-idea(J)
AND NOT(to-degree-a t- lea st (D egre e): can-mentally-o pera te- on(P , J))
THEN {certain}

NOT(to-degree- at -le as t( Degr ee) :
can-consciousl y-menta ll y- opera te -o n( P, J)).
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IF is-person(P) AND is-idea(J)
AND to-degree-at-le as t(D egre e) : can-mentally-ope ra te -o n(P , J)
THEN {presumed}

to-degree-at-l east( Degr ee): can-consciously -menta lly -o pera te -on (P , J).

8.4 User-SuppliedRulesabout PhysicalObjectsand Space

The following physical-domainrulesarecertainlycruderandlessnumerousthanthe rulesthat would be

usedin a fully realistic system,but serve to illustrate the ATT-Meta style of reasoning. We stressthat

they aredesignedfor ordinary, commonsensereasoningaboutphysicalmatters, and wouldbeof the sort

neededindependentlyof the needto do any metaphoricalprocessing. They arein no way tailoredto the

taskof performingmetaphoricalreasoning.Analogouspointsapplyto thementalstaterulesin theprevious

subsection.We have not listed rulesthat have nothingto do with the type of physicalsituationoperating

in theexample(suchasrulessayingthatbuildingshave rooms).However, theseruleswerepresentin the

experimentsperformed.

IF physically-in( O, R) THEN {presumed} is-physical-ob je ct (O).
IF physically-wit hi n( R1, R2) THEN {presumed} is-physical-re gi on(R 1).
IF physically-wit hi n( R1, R2) THEN {presumed} is-physical-re gi on(R 2).

IF physically-in(O ,R ) AND physically-wit hi n(R ,S )
THEN {presumed} physically-in( O,S).

Thefourth rule hereis a simplificationof whatwe actuallyprovided. It collapsestwo actualrules,special-

izedasto whethertheexpressionboundto Scontainsvariables.Thisdivision is neededfor minor technical

reasons.

IF is-physical-obj ec t(O ) AND is-person(P)
AND to-degree-at-le as t(D egre e) : can-physically-o pera te -on (P , O)
THEN {presumed} to-degree-at-l east( Degr ee): physically-acce ss ib le -to (O, P).

IF is-physical-obj ec t(O ) AND is-person(P)
AND NOT(to-degree-a t- lea st (D egre e): physically-acc essi ble -t o( O, P))
THEN {presumed} NOT(to-degree- at -le as t( Degr ee) : can-physically- opera te -o n( P, O)).

IF is-physical-obj ec t(O ) AND is-person(P)
AND physically-in(O , R1) AND physically-in( P, R2)
AND are-far-apart-w it hin ({ R1, R2}, S)
THEN {presumed} NOT(to-degree- at -le as t( lo w) : physically-acc essi bl e-t o( O, P)).

IF has-far-reache s( S)
THEN {certain} physically-with in (th e- fa r- re ach es -o f( S) , S).

IF has-main-part( S)
THEN {certain} physically-with in (th e- main -p art -o f( S) , S).
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IF has-far-reache s( R) THEN {presumed} has-main-part( R) .

IF is-physical-reg io n(S )
AND has-far-reaches (S ) AND has-main-part( S)
THEN {certain} are-far-apart-w it hin (

{the-far-reache s-o f( S) , the-main-part-of (S )} , S),

Notehow thenotionof being-far-apartis relativetoasurroundingregionS.Whatcountsasfar-apartdepends

on thephysicalcontext athand.

8.5 User-SuppliedConversionRulesfor IDEAS AS PHYSICAL OBJECTS

Themetaphoricalcorrespondence(10)in section5.1wascapturedin four conversionrulesthatwesupplied:

(20)
IF is-idea(J) AND is-person(P)
AND WITHIN PRETENCE: is-physical-obj ec t( J)
AND WITHIN PRETENCE: is-person(consc io us -se lf -o f( P) )
AND WITHIN PRETENCE: to-degree-at-le as t( Degre e) :

can-physically -o perat e- on(c onsci ous- se lf -of (P ), J)

THEN {presumed} to-degree-at-lea st (D egre e):
can-consciousl y- menta ll y- oper ate -o n( P, J) .

(21)
IF is-idea(J) AND is-person(P)
AND WITHIN PRETENCE: is-physical-obj ec t( J)
AND WITHIN PRETENCE: is-person(consc io us -se lf -o f( P) )
AND WITHIN PRETENCE: NOT(to-degree-a t- le ast (D egre e) :

can-physically- opera te -o n( con sc io us -s elf -o f( P) , J))

THEN {presumed} NOT(to-degree-at -l east (D egr ee):
can-consciousl y-menta ll y- opera te -o n( P,J )) .

Theseareaccompaniedby converserulesfor each,mappingmentaloperabilityin reality, or lack of it, to

physicaloperabilityor lack of it insidethepretence.The two rulesdisplayedareintendedfor application

in thetop reasoningcontext, i.e. outsidethepretencecocoon.Thespecialform “WITHIN PRETENCE:� ”

queries� within the pretencecocoonasopposedto the top context. The resultingcertaintylevel for � is

whatis usedin thecomputationof therule’scontribution to thecertaintyof thequeryit is appliedto. Recall

thatthis contribution is theminimumof therule’s own level andthelevelsacquiredfrom theconditions,so

thatthecontributedcertainis nomorethanthatobtainedfor � . Wethereforeachieveacrudeimplementation

of theUncertaintyVNMA in section2.12.

Theexplicit inclusionof degreesin conversionrulesconstitutesthecurrentpreliminarywayof incorpo-

ratingthedesiredeffectof theQualitative DegreeVNMA.
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8.6 User-SuppliedConversionRulesfor MIND AS PHYSICAL SPACE

Thecorrespondence(7) in section5.1 wasagaincapturedin four conversionrules,themostimportantfor

ourexamplebeing:

IF is-idea(J) AND is-person(P)
AND WITHIN PRETENCE: is-physical-regi on(min d-o f( P) )
AND WITHIN PRETENCE: physically-in(J, mind-of(P))

THEN {presumed} to-degree-at-l east( ve ry -l ow): can-mentally-op er at e-o n( P, J).

Theotherthreerulesarea quasi-contrapositive versionof theoneabove andthenquasi-conversesfor these

two rules.

8.7 Metaphor Ancillary-Assumption Rules

We suppliedthe following rules, encapsulatingancillary assumptions(8, 9) for MIND AS PHYSICAL

SPACE (recallsection5.1). They aredesignedfor applicationonly to querieswithin thepretencecocoon.

Thus, the conditionsestablishsubquerieswithin the pretencecocoon,except for conditionsprefixed by

“IN SURROUNDING CONTEXT: ” which establishsubqueriesin thenext reasoningcontext out, in other

wordsthetopcontext.

(22) IF currently-withi n- meta phor- pr et ence
AND is-person(P)
AND is-physical-re gi on(mind -o f( P) )
THEN {presumed} is-person(consc io us -se lf -o f( P) ).

(23) IF currently-withi n- meta phor- pr et ence
AND is-person(P)
AND is-physical-re gi on(mind -o f( P) )
AND has-main-part( mi nd-o f(P ))
THEN {presumed} physically-in(

conscious-self- of( P) , the-main-part-o f(m in d- of (P ))) .

(24) IF currently-withi n- meta phor- pr et ence
AND is-person(P)
AND physically-in( beli eves( P, X, certain), L)
AND physically-wit hi n( L, the-mind-of(P))
THEN {presumed} physically-in(t he-i dea-t hat( P, X), L).

We have omittedshowing a rule that is like (23) but thatmerelylocatestheconsciousself in themind of P

asa whole,notassumingit hasa mainpart.

In readingtheserules,recallthatcurrently-within -met aphor-p re te nce restrictstherule to

beingapplicableonly in thepretencecocoon.
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8.8 Main Sequenceof ReasoningEvents

Becauseof built-in rulesaboutqualitative degrees,ATT-Meta setsup the following two subqueriesasa

resultof investigatingthetopquery, (19), thatwasgivenin section8.2:

(25+) to-degree-at-lea st (D ): can-consciously -menta ll y-o pera te -o n(
anne, the-idea-that(h av in g- af fai r( ky le )) )

(25-) NOT(to-degree-at -l east (N ext D) :
can-consciously- ment al ly- oper at e- on(

anne, the-idea-that(h av in g- af fai r( ky le )) ))

with theadditionalconstraintthatNextD shouldbethedegreejust above D. ATT-Metawill, in fact,even-

tually find thevaluevery-low for D andlow for NextD . Hence,the instantiationof (19) with D setto

very-low is eventuallyproducedwith certainlylevel presumed . We will concentrateon (25-) asthe

moreinterestingsubquery. (25+)becomessatisfiedby virtue of theconversionrule for MIND AS PHYSI-

CAL SPACE thatwasdisplayedin section8.6,combinedwith therule in section8.3 that infersconscious

mentaloperabilityfrom generalmentaloperabilityby default.

Query(25-) matchesthe THEN part of conversionrule (21), binding rule variablesP to anne , J to

the-idea-that(h av in g- aff ai r( ky le )) andNextD to Degree in therule. Therefore,thefol-

lowing queriesarisewithin thecocoon:

is-physical-ob je ct (th e- id ea-t hat (h av in g- aff ai r( ky le )))

is-person(cons ci ous-s el f- of (a nne))

NOT(to-degree- at -l eas t( Next D) :
can-physically-o pera te -on (c onsc io us- se lf -o f( anne) ,

the-idea-that( havi ng- af fa ir (k yle )) )) .

Thesearesupportedby backchainingthroughthewithin-cocoonreasoningchainsshown in Figure5. This

reasoninginvolvesbothsource-domainrulesandancillaryassumptionrules(22-24).Whenthesupportfor

thethird queryjustabovehasbeenfound,thevariableNextD is instantiatedto low . Wethereforegetwithin

the pretencethe instantiatedversionof that queryasshown in the figure. This leadsto the “instantiated

versionof query25-” in thefigure,by thecompletionof theapplicationof theconversionrule (21). This

conclusionis merelyadefault conclusion(i.e., it hascertaintylevel presumed ), for two mainreasons:the

conclusionwithin thepretencethat the ideais very physicallyinaccessibleis merelya default conclusion;

andtheconversionruleusedis adefaultrule. Thus,informationin thetargetdomaincouldpotentiallydefeat

theconclusion.

The ancillaryassumptionrulesneedAnne to bea personwithin thepretenceaswell asoutside.This

explainstheimportationlink shown in Figure5.
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Noticethat thewithin-cocoonhypothesesthatAnne’s mind is a physicalspace,thatAnne’s conscious

self is aperson,andthatthispersonis in themainpartof themind-spacegainsupportduringthisbackchain-

ing. Noneof these,not eventhefirst, aregivenat thestart. In thesamevein of on-demandprocessing,the

needfor thecocoonitselfarisesdynamicallythroughquery-directedreasoning. Thecocoonis createdwhen

a rule is appliedwhoseconditionscontaina “WITHIN PRETENCE: � ” item. Thequery � is thensetup

insidethecocoon(assumingconditionsbeforeit in therule achieve somesupport).16

9 Evaluation of ATT-Meta System:I

Herewe evaluatethe ATT-Meta system,ratherthanour overall approach,partly by comparingit to the

approachandpartlyby reportingonhow well it performs.

9.1 Coverageof Approachand Examples

We commentedin section7.1 on variousqualitative respectsin which ATT-Metafalls shortof completely

implementingour overall approachas well as on respectsin which it doescapturethe approach. We

have elsewherereportedon thesuccessfulapplicationof theATT-Metasystemto examplesotherthanthe

Anne/Kyle andSmall-Voice examples.(Seesection10.3for further information.) In section8 above we

showed that the systemproducesdesirablecontributions in the caseof a quite complex exampleadapted

from realdiscourse(6). Wehavedonethesamefor theSmall-Voiceexample(12) in Barnden& Lee(2001).

On thebasisof thesetwo examplesit is reasonableto makesomespecificassertions:

� ATT-Metahasthereasoningandrepresentationalpower neededto copewith a wide arrayof MIND

AS PHYSICAL SPACE examples. Specifically, the Anne/Kyle examplesuggeststhat any qualifi-

cationthat replaced“In the far reachesof hermind” but that still implied distanceof the ideafrom

the main part of her mind could be usedby ATT-Meta to comeup with the contribution that Anne

hadonly a very low degreeof consciousawarenessof the idea,provided ATT-Meta wasgiven the

appropriatephysical-domainrulesby theuser.

� Similarly, ATT-Metahasthereasoningandrepresentationalpowerneededto copewith awidearrayof

MIND PARTSAS PERSONSexamples.TheSmall-Voiceexamplesuggeststhatany MIND PARTS

AS PERSONSutterancethat implied that two subpersonshadcontraryideascouldbeusedby ATT-

Meta to infer that the real agenthadtwo contrarytendencies.(Also, only onesubperson,or voice,

etc.,needbementionedin theutterance:ATT-Metaitself caninfer theexistenceof at leastoneother.

Normally, whensomeoneinsistssomethingin aconversation,someoneelsehasat leastquestionedit,

andmayhavedeniedit. Thispoint is backedupby Hunston’s (1995)corpusstudyof theusageof the

verb“insist”.)
16Actually, in the datastructuresin the implementation,the cocoononly hasa distributed,implicit reality, in the form of tags

attachedto hypotheses.A tag is a simpledescriptionof thecontext thehypothesisis in. Thecocoonis not itself a datastructure
thathashypothesesaspartsor contentsin any explicit sense.
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� Therulesaboutphysicalspaceandconversationsusedin thetwo examplesareof thesortthatwould

beneededfor common-sensereasoningaboutrealphysicalmattersandrealverbalinteractions.They

arenotspecificto theneedsof MIND AS PHYSICAL SPACEandMIND PARTSAS PERSONS.

� Thevariousexamplesandconsiderationsmentionedin thislist suggestthatasmallnumberof metaphor-

ical mappingrelationships(eachimplementedasasmallsetof conversionrules)anda smallnumber

of ancillary-assumption rulesprovide greatpower in thehandlingof a wide arrayof complex exam-

ples.

A further word aboutthe last point. We do not claim that the mappingrelationshipsactuallyusedin this

articlefor theparticularviewsconsideredaretheonly onesneeded.However, only asmallnumberof others

appearto beneeded.(This is in line with Grady’s 1997,accountof metaphor.)

9.2 SomeComputational Statistics

We ranvariousexperimentson the Small-VoiceandAnne/Kyle andexamples,(12) and(18) respectively.

Theformercaseis reportedin Barnden& Lee(2001).Weusedthesamesetof userrulesfor bothexamples,

asidefromthefactrulesdepictingtheparticularsituationsathandasdescribedby thetwo differentdiscourse

chunks.Therestof thissubsectiondiscussesonly theAnne/Kyle example.

The set of userrules includedmetaphoricalmappingand ancillary-assumptionrules for IDEAS AS

PHYSICALOBJECTS,MIND AS PHYSICALSPACEandMIND PARTSASPERSONS,andmini knowl-

edgebasesfor thedomainsof verbalinteraction,physicalspace/objects(section8.4),andmentalstates(sec-

tion 8.3). As a result,therewere62 userrulesnot countingthespecific-situationfactrules,of which there

were6. In addition,at thetimeof experimentationATT-Metahad27built-in rules,dealingwith qualitative

degrees,metaphoricalpretencein general,belief statesin general,andmiscellaneousgeneralinferential

matters.

In theAnne/Kyle example,thesystemcreated193hypothesesin thecourseof reasoning.Of these,59

attaineda certaintylevel of at leastpresumed. Of the total 193, therewere164 in thepretencecocoon

(46of thematat leastpresumed ).

Partly in orderto checktheoverheadresultingfrom the inclusionof extraneousrules,we alsoran the

systemafterremoving all exceptthe31 strongly-useduserrules: a rule is stronglyusedif at somepoint it

deliversacertaintycontribution of at leastpresumed to somehypothesis.(But all built-in ruleswerekept

evenif they werenotstronglyused.)As aresult,thenumberof hypothesescreateddroppedto 98. Of these,

53 attaineda certaintylevel at leastpresumed. Of the total of 98, therewere75 in thepretencecocoon

(40of thematat leastpresumed ).

Comparingthe full run with theslimmed-down run, the37 non-strongly-useduserrulesadded95 hy-

potheses,i.e. an averageof about2.6 hypothesesper rule. Without any userrulesat all, 2 hypotheses
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aregenerated,so that the31 strongly-useduserrules(includingspecific-situationfact rules)added96 hy-

potheses,giving an averageof 3.1 hypothesesper rule. Thus, the more irrelevant rulesadda somewhat

smallernumberof hypothesesper rule (2.6 above) comparedto themorerelevant rules(3.1 above). This

reductionis in theright directionbut not asgoodaswe would like. (Thereductionis muchgreaterin the

Small Voice experimentreportedin Barnden& Lee 2001.) However, the rateof 2.6 hypothesesper rule

obscuressomeimportantdetail. Whenonly the threeMIND PARTS AS PERSONSrules,noneof which

werestronglyused,wereremoved from the full original setof rules (which led to 193 hypotheses),the

numberof hypothesesdroppedto 146(a reductionof 15.7hypothesesperruleexcluded).Thustheother34

non-strongly-useduserruleswereonly responsiblefor adding146� 95� 51 hypotheses,representinga rate

of only 1.5hypothesesperrule.

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.Noneof the 127 additionalruleswere

stronglyused.Theeffect of theadditionwasto increasethenumberof hypothesesgeneratedfrom 193to

405. Theincreasewasthereforeat a rateof 1.67hypothesesperrule, consonantwith therateof 1.5noted

above. (Theincreasewasmuchlower in thecaseof theSmall-Voiceexperiment.)

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.

Whenthe threeMIND PARTS AS PERSONSrulesareremoved from the implementationaugmented

with the additionalrulesfrom Lee & Barnden(2001b),the hypothesesdroppedhugely from 405 to 237

(a reductionof 56.0 hypothesesper rule excluded). Comparingthe figure of 237 with the figure of 146

resultingfrom excludingthosethreerulesfrom theoriginalexperiment,weseethatthe127additionalrules

from Lee& Barnden(2001b)areaddinghypothesesat therateof merely0.72of ahypothesisperrulewhen

theMIND PARTSAS PERSONSrulesareexcluded.

Clearly thereare significantinteractionsbetweendifferent subsetsof rules, and we shouldconsider

reformulatingrulessuchasthethreeMIND PARTSAS PERSONSthatcausemany addedhypotheseseven

whennotstronglyused.

9.3 SomeCurr ent and Future Computational Short-Cuts

Much remainsto bedoneto make ATT-Metamoreeconomicalin theway it operates.For example,apart

from a currentshort-cutto bediscussed,ATT-Metatries to to applyall rulesto all queries.Most attempts
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will fail becausetherule’s THEN sidewill fail to matchthequery. Usually, theindividualmatchoperations

arenot computationallyexpensive becausethemismatchis usuallylarge,but it would neverthelessbead-

vantageousto economizeonrule-applicationattemptsby, for example,pre-analyzingtherulesto seewhich

mightconceivably beapplicablein thesituationat hand,andthenhiding theothers.

Theshort-cutthat is includedis that theonly rulestried for a queryarethosewhosecertaintyqualifier

is at leastashigh asoneof the certaintylevels listed asbeing“of interest” for the query. As explained

furtherin (Barnden1998c),eachqueryhasa setof of-interestcertaintylevels thatactasusefulconstraints

on evidencegathering.17 As a simpleexample,if the useris only interestedin the top queryif it canbe

establishedwith absolutecertainty, thenonly completely-certainrulesaretried for it. Usefully-constraining

desiredlevels alsoarisebecausethereis a schemefor backpropagatingof-interestcertaintylevels across

rulesto thesubqueriesthey generate,andfor settingtheof-interestlevelsof negationsof queriesashighas

possible.

A furthershort-cutis that,usually, if a propositionhasbeenestablishedwith completecertainty, or is

not establishedto at leastsomeof-interestlevel, its negationis not investigated,whereasotherwiseit may

be.

A major sourceof inefficiency in ATT-Meta is the fact that it tries to find all argumentssupportinga

hypothesisthat is being investigated,ratherthancurtailing the investigationwhenthe highestof-interest

level is reached. Relatedly, it seeksall supportedvariablebindingswhen the hypothesishasvariables.

The reasonfor thesemeasuresis that, in casesof conflict, it is dangerousto excludepossiblearguments.

Having saidthat,we planto modify thesystemthat it first investigatesa hypothesisandits negationto the

extentnecessaryto seewhethertherecouldbea conflict, andonly doesa full investigationwhenconflict

is possible,otherwiseit curtailsassuggested.Thischange,thoughconceptuallyquitesimple,is a complex

onein programmingterms.

9.4 Dispelling Real-World Interfer encewith Pretence

Herewe take up anaspectof the approachdiscussedin section2.9. In the Anne/Kyle case,it is inferred

within thepretencethatAnne’s mind is a physicalspace.But in ourexperimentson theexamplea rule that

mindsarenot physicalspaceswasincluded(thoughnot displayedin section8). This rule, alongwith any

other, is a candidatefor beingappliedwithin thepretence.We thereforehave a reasoningconflict. But the

hypothesisthatAnne’smindis aphysicalspacereliesonthepretencepostulatethatAnnebelievessomething

in the far reachesof her mind, whereasthe hypothesisthat Anne’s mind is not a physicalspacedoesnot

rely onany pretencepostulate.Therefore,by ATT-Meta’sspecialconflict-resolutionprovisionmentionedin

section7.4, theconflict is successfullyresolved in favour of theformerhypothesis.Theconflict-resolution

provision is describedin moredetailin Barnden(in press,a).

17Actually, in thatarticlethey aresomewhatmisleadinglycalled“desired”certainlevels.
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The inclusionof theknowledgethatmindsarenot physicalspaces,andtheresultingreasoningopera-

tions,do not addmuchto theoverall amountof computationfor theexample.Removal of therule reduced

thenumberof hypothesesin theAnne/Kyle experiment(with otherwisenon-reducedrule set)mentionedin

section9.2from 193to 189.

10 Evaluation of Overall Approach

Herewesummarizesomeevaluative aspectsof thearticlesofar, andpresentadditionalconsiderations.Our

focusis on theoverallapproach,not theATT-Metasystem.A generalcommentis thatalthoughthenumber

of specificexamplesdiscussedin thearticleis necessarilylimited, theexamplesarequitediverseandshould

thereforebesuggestive of thepowerof theapproach.

10.1 Performanceof Approach: NegativePoints

Our approachis, obviously, only a partialapproachto metaphorin general,in that it doesnot addressthe

questionof how entirely new metaphoricalmappingsareconstructedby an understander, or how known

mappingsareextendedwhenthereneedsto be an exceptionto our Map-ExtensionMinimization default.

We conjecturethat techniquesof mapping-construction usedin well-developedsystemssuchasACME,

SME,IAM andMIDAS/MEScouldbeaddedin aprincipledway to ourapproach,but thatis somethingwe

have yet to do.

Theprocessingin theapproach(asopposedto theATT-Metasystem),thoughnot absolutelyrelyingon

guidancefromcontext asto whatcontributionsto produce,is facilitatedif it is available.Wehavenodetailed

accountof how suchguidanceis producedfrom context. Nevertheless,thispoint is perhapsnotparticularly

againstourapproach,becausetheselectionof appropriatecontributionsis anotoriouslydifficult problemin

metaphorresearchasa whole,andvery little work of analgorithmicallydetailednaturehasbeendoneon

how theunderstandingof ametaphoricalutteranceis to relateto theprocessingof context.

We have no completeor settledaccountof how anunderstanderusingour approachis to know, when

facedwith an utterancethat may or may not be metaphorical,that it is appropriateto usea metaphorical

pretencecocoon. Of course,detectionof metaphoricityis generallyrecognizedasa difficult problemin

general(see,e.g.,Kittay 1989).Considerablehelpwith detectionshouldbeavailablefrom known heuristics

suchasdetectionof selection-restrictionviolations(Fass1997)anddetectionof phraseological,lexical and

morphologicalcuesfor metaphoricity(Goatly1997),thoughit is well known thatsuchheuristicsarenot a

completesolution.Wemakea furthercommentonmetaphoricity-detection in theConclusionsection.

We have no detailedaccountof how theprocessingadvocatedby theapproachis to becombinedwith

othersemantic/pragmaticprocesses,andin particularwith processingneededto copewith otherfigurative

aspectsof utterancessuchasirony, metonymy, exaggeration,etc.However, few researchershave attempted

this. NotableexceptionsareHobbsandFassin AI. AccountssuchasRelevanceTheorymake important
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contributionsby discussingthe phenomenain a generalframework but do not provide a detailed,unified

processingaccount.

10.2 Performanceof Approach: Abilities I

In section3 we showedhow we couldat leastmatchthecapabilitiesof otherapproachesthat “neighbour”

oursin holdingbackonmap-extension,to somesignificantdegreeatleast,or emphasizingon-the-flysource-

domainreasoning.In section4 weshowedhow representative examplesthathavebeenpresentedby authors

of twonon-neighbouringapproaches(Fassmeta5,andcategory-inclusion)couldbehandledin ourapproach.

In addition,in bothcasestheauthorspresentedtheexampleasacaseof novel mapping(novel, thatis, to the

understander)but weshowedthemtobebetteranalyzedascasesof map-transcendencewith respecttostored

metaphoricalviews. In bothsection3 andsection4 we addressedthe informationalcontributionsclaimed

by the relevant authors,irrespective of whetherwe ourselvesagreethat the contributionsareappropriate,

whethertheauthorsprovidesany justificationfor thecontributions,or whethertheauthorsfoundor invented

theexamples.Theimportantpoint is that thecontributionswereput forward independentlyfrom our own

work.

In section5 we showed how the approachcouldwork on two examplesinvolving altogetherfour im-

portantmetaphoricalviews (IDEAS AS PHYSICAL OBJECTS,MIND AS PHYSICAL SPACE, MIND

PARTS AS PERSONS,IDEAS AS INTERNAL UTTERANCES)featuringin our own databankof views

of mentalstates.The two examples,Anne/Kyle andSmall-Voice,arequite rich in termsof the reasoning

needed,andprovide usefuldemonstrationsof theprinciplesof our approach.Barnden(2001b)shows how

theapproachworkson furtherrepresentative examplesfrom thedatabank.

The databankconsistsentirelyof examplesfrom real discoursewe have encountered.Thatmeantwe

had to make our own subjective evaluationof what contributions are appropriateand important,but we

buttressedthis in theAnne/Kyle exampleby anexaminationof context in section6 (theSmall-Voicecaseis

dealtwith in Barnden& Lee2001). We conjecturethat thesetof views in thedatabankaccountsfor most

casesof metaphorfor mentalstates,thoughwearenotin apositionto substantiatethisby statisticalanalyses

of corpora,giventhatcorpus-basedstudyof metaphoris in its infancy.

10.3 Performanceof Approach: Abilities II

In Lee& Barnden(2001b),weappliedtheATT-Metasystemitself to themajorityof themetaphoricalviews

of mentalstates/processesin Lakoff ’sMasterMetaphorList, includingall theoneswhichexplicitly mention

“mind” or “idea” in their names(suchasIDEAS ARE CHILDREN). We took oneexampleof eachview

considered,by doing our own corpussearch(on the COBUILD Bank of English). Therefore,we hadto

suggestinformationalcontributionsfor ourselves(andanyway theList is sparseon these).Thesuccessful

applicationof theapproachto producingthecontributionsgivesussomeconfidencethat it is on the right

track.
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Also,asrecountedin Barnden(2001a),wehaverecentlyappliedtheapproach(thoughnotyetATT-Meta

itself) to a suiteof examplesfrom Goatly(1997).Theseexamplesarequitecomplex andaccountfor many

of theclearlymap-transcendingexamplesthatGoatlygives.

In thefollowing subsectionswe point out that theapproachis ableto copewith difficulties thatwould

cropup in otherapproaches.

10.4 Complexity of Inf ormational Contributions

Herewe make a point thatbearsagainstmany approachesin the literature,thoughtheadvantageis not so

muchto ourparticularapproachbut ratherto any approachthatallows target-domaincontributionsto beas

complex asoursdoes.SuchapproachesincludeHobbs’,SME,ACME, andLakoff ’s.

First we take feature-transferapproaches(e.g.,Ortony 1979). Thecomplexity of mostof thecontribu-

tionsin Section5 is considerablybeyondwhatis envisagedin theseapproaches.Theusualsortof features

discussedareoneslike beingcunning,(e.g.,from “John is a fox”). Thesearenowherenearlyascomplex

ascontributionssuchasthecontribution thattheagenttendsto believe thatshewantsto marryMick (in the

small-voiceexample).

Analogouslyfor thecategorizationapproach(Glucksberg & Keysar1990).Thatapproachhasobscured

thefactthattheconfiningnessattributedto thejob is reallya relationship,notaunaryproperty. A job or jail

is confiningfor someone, andonecouldsaysomethinglike “Tom’s job is a jail for peoplelessassertive than

he”. So“the categoryof confiningthings” is toosimplea tool in thefirst place.Oneneedsagoodtheoryof

categoriesof multi-entitysituations, not just categoriesof singleentities.Moreover, theparticularpossible

contributionswe cameup with for the job/jail example(e.g.,Tom cannotpartake in activities thatarenot

partof his job) donotsit naturallywith acategoryapproach.

10.5 Unaccounted-For Transfers

WementionedearlierthatLakoff providesnoaccountof why theexcitementfor thetravelersin thefreeway

examplemapsto excitementfor the lovers. Our approachincludesa VNMA to handlesuchthings. Simi-

larly, in thepsychoanalystmansionsexample,Grady(1997)doesnot commentat all on thementionin the

discourseof someFreudfollowerswantingnot to live in themainhouse,andthereforewantingnot to have

themainhouseastheir home. Yet, thementalstateof wantingis not mappedby any of themetaphorical

views mentionedby Grady. In ourapproach,thewanting-notcanbetransferredto thetargetdomainby the

Mental/EmotionalStatesandNegationVNMAs, sincethehaving-as-homeis alreadymappedto espousing.

Thuswe get the target-domaincontribution that the followerswantednot to espousethe thought-system

that is the“main house.” Gradyalsodoesnot commenton significanceof thetheadjective “main.” In our

approach,main-nessmapsoverby virtueof theValue-JudgmentVNMA.
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Again, theHobbsandMartin approachesprovide no mechanismfor automaticallyproviding thetypes

of transfersdiscussedso far in this subsection.Indeed,all approachesthat lack eithersomeequivalentof

our VNMAs or somethinglike the ability of ACME (asexpandedby a transferfacility asin Holyoak et

al. 1994)andSME to transferunmappedstructurein generalwouldhave difficulty with theabove typesof

transferunlesssuitablemappingsof mentalstates,etc.,wereincludedin particularmetaphoricalviews.

Weshouldalsonotethatsomeof theVNMAs areabouttypesof transferthathavebeengivenvery little

explicit attentionin theliteraturedespitetheir evidentimportance.TheseincludetheVNMAs for mapping

Modality, Uncertainty, Qualitative Degree,Negation,Set-hoodandSet-Size.

10.6 Richnessand Extent of Non-Parallelism betweenSourceand Target

MIND PARTS AS PERSONSexamples,andnotablytheSmallVoiceexample,vividly illustratetheprob-

lemsapproachesother thanourswould have. This is becauseof the richnessof the structurepositedin

thesourcedomainandthesubstantiallack of parallelismof thatstructurewith any target-domainstructure

that could reasonablybepositedto featurein commonsenseknowledgeaboutthe mind. The rich source-

domainstructureconsistsof thevarioussubpersonstogetherwith their individual mental/emotionalstates

andtheir intercommunications.Little of this structureis plausiblyto bemappedto conjecturedstructurein

thetarget—it is merelythatsubpersonmental/emotionalstatesmapto whole-agenttendenciestowardsthose

states.The division into subpersonsdoesnot mapto real components(physicalor abstract)of the agent;

andtheinternalutterances,asrelationshipsbetweensubpersons,donotmapto relationshipsconcerningthe

wholeagent.We cansaythatan internalutterance,to theeffect thatX, that is madeby onesubpersonto

anothermapsto theagent’s occurrentthoughtthatX, but this preservesonly partof therelationalstructure

beingmapped.

Therefore,MIND PARTSAS PERSONSexamplesarea problemfor approachessuchasFass’(1997),

Veale& Keane’s (1997),SME andACME thatarecenteredon finding or positingparallelismof structure

betweensourceandtarget.Wenow makesomespecificcommentsaboutSMEandACME.

Let usassumefor themomentthatSMEhasalreadyestablishedsomemappingfrom thesourceto target

domain. RecallFigure4 andconsiderthe taskof transferringthepropositionthat onesubpersonbelieves

that the whole agentwantsto marry Mick. For onething, the “believe” relationshipwould have to map

to “has somereasonto believe,” which is a mappingconnectiondifferent from any apparentin writings

on SME (especiallyaswritings on SME generallyrequirepredicatesto mapidentically). But alsothereis

thequestionof what thesubpeoplewould mapto. They needto mapto something,andindeedto entities

capableof having mentalstates,becauseof themapping-consistencyconstraintin SME.Onewould either

have to posit that the whole agentreally doeshave subagents,so that differentsource-domainsubpeople

wouldmapto differenttarget-domainsubagents,or onewouldhave to makethedifferentsubpeopleall map

to thewholeagent,in whichcasethe1-1-nessof mappingsthatis requiredin SMEwouldbecontravened.

Also, notice that the mappingactionsin Figure4 arewarrantedin part by the direct meaningof the
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metaphoricalutterance.Thatmeaningmapsto anunanalyzedeventoutsidethepretencecocoon(suchevents

is not shown in theFigures).But suchmappingsof a complex to anatomicentity arenot countenancedin

SME. Indeed,SME would presumablytry to find somecomplex structurein the target-domainto actasa

parallelfor thesource-domainproposition.Thesystemwouldthereforehave to committo somemappeefor

thesmallvoiceitself, whereasourapproachdoesnot.

Publishedexamplesof SME requiretransferredsource-domainsubstructuresto be linked to source-

domainstructuresthatalreadyhave a detailedmappingto thetarget. Again, in Figure4 theonly linking is

to thedirectmeaningof theutterance,whichdoesnothave adetailedmappingto thetarget.

Theproblemsfor ACME arelesserbecauseit doesnot firmly impose1-1-nesson mappings(it merely

prefersit), cantoleratefailing to find target-domainmappeesthatwouldideallybeneededfor source-domain

items,andis opento non-identitymappingof predicates.But thevery fact thatACME, andSME, always

attemptto find parallelsfor source-domainstructure,quite apartfrom the questionof whetherthey can

toleratefailure to find it, is a deficiency of thosesystemsasappliedto map-transcendingusesof stored

metaphoricalviews. Suchattemptswill oftenresultin muchwastedcomputationalwork. Noticethat this

work is over andabove the work our approachrequires,not just a substitutefor someof the work in our

approach.A systembasedonACMEor SMEwouldstill needto draw thewithin-source-domainconnections

thatwe illustratein Figure4 if it wasto comeupwith thecontributionsshown.

TheAnne/Kyle far-reachesexample,restingon MIND AS PHYSICAL SPACE,would alsoleadother

approachesto wasteeffort. SystemssuchasFass’s, Veale’s, SME andACME would inappropriatelytry to

to find a mappeefor thefar reachesin thetargetdomain.(In theSME andACME caseswe assumefor the

sakeof argumentthatasource-to-targetmappingis alreadyknown, but thatit doesnotmapthenotionof far

reaches.)SME would alsohave theabove problemthatthetransferredsource-domainpropositionsarenot

linkedto source-domainstructurethatthemselveshave adetailedmappingto thetarget.

However, thissubsectiondoesnotsubstantiallybearagainsttheapproachesof Hobbs,Lakoff, Narayanan,

or perhapsMartin. Thedoubtin Martin’s caseis thatit wouldwastefullytry to find target-domainstructure

parallelto source-domainstructurein certaincases(e.g.,whencausationrelationshipsareat issue).

10.7 Richnessof Inference

We placeno restrictionson therichnessandextentof thereasoningthatcantake placewithin thepretence

cocoon. To our knowledge,only Hobbs’s approachis comparableto oursin this respect.Whenwe note

thetypesof reasoningrequiredin theexamplesin sections3, 4 and5, buttressedby thedetailedAnne/Kyle

experiment(section8 andFigure5) we seethat it it would bedangerousto applyany particularconstraint

on the reasoning.We do not seehow otherapproachescould handlethe exampleswithout the ability to

createwithin-source-domainlinkagesof muchthesort thatwe presentabove. Of course,someconstraint

on totalamountof reasoningmaybecognitively necessaryfor all utterances,whethermetaphoricalor not.

After Hobbs,theapproachnext closestto oursis Narayanan’s (1997). Althoughto our knowledgehe
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doesnotexplicitly restricttheextentof source-domainreasoning,hisapproachis partiallyconnectionistand

is (at leastcurrently)constrainedby thequalitatively limited typesof reasoningthatarereadilyachievable

in connectionistframeworks. This is soevenin localistconnectionistframeworkssuchastheoneheuses,

or morecomplex localistframeworkssuchasthatof Shastri& Ajjanagadde(1993).18

Martin’s scheme,while closein spirit to oursin severalways,appearsto placevery tight restrictionson

thewithin-source-domainconnectionsdrawn. Thesearefinefor theexamplesheaddressesbut wouldbetoo

restrictive for theAnne/Kyle example,thefreeway-of-love exampleandtheSmall-Voiceexample,amongst

others.

As we notedin the caseof ACME andSME, systemssuchasmeta5andVeale’s appearto make no

provision for performingwithin-source-domainreasoningof any complexity. A provision couldno doubt

beadded,but wouldhave a majoreffect on their overallhandlingof metaphor.

10.8 PretenceCocoons,NestedPretenceand Metaphor Compounding

Thedifficulties listedsofar in this sectiondo not bearagainstHobbs’approach,andbearonly in a limited

way againstNarayanan’s or Martin’s (or Lakoff ’s, to the extent that Lakoff canbe saidto have specified

a processualapproachat all). But in this subsectionwe do presentconsiderationsthat bearagainstthese

systems.

Hobbshasnothingthat correspondsto our pretencecocoons,anddoesnot mark pretendedpiecesof

informationasbeingsuch. Essentially, hemixeswhatwe would put into thepretence-cocoonin with the

target-domaininformation.This,notsurprisingly, canleadto inferentialdifficulty. For example,supposethe

systemknowsthat(in reality)mindsarecertainlynotphysicalspaces.Thenany inferencein theAnne/Kyle

examplethatAnne’smindis aphysicalspacewouldbedefeatedby thatcertainknowledge.Thiswouldthen

preventtheapplicationof mappingsthatapplyonly whenamind is viewedasaphysicalspace,andsource-

domainreasoningthat relieson the mind beinga physicalspace.What oneneedsis a way of protecting

thepretendedsource-domaininformationfrom interferencefrom reality-basedinformation. This effect is

achievedby thepretencecocoonsin ourapproach.

Also, multiple cocoonsmaybeneeded.For example,metaphormight beusedin quotedspeechwithin

a newspaperarticle whosetext is independentlymetaphorical;or theremight be utterancescloseby in

discoursethatdiscussdifferenttargetdomains.In Lee& Barnden(2001a)we applyour approachto some

typesof metaphorcompoundby having differentcocoonsfor thedifferentmetaphoricalviews involved.

Although the approachesof Martin and Narayanando separatethe source-domaininformationfrom

thetarget-domaininformation,andcanthereforebesaidto have somethingakin to pretencecocoons,they

have not addressedthe questionof how to modify their systemto allow for (their equivalentof) multiple

cocoons,possiblynested.Also, Narayanan’s system,becauseof its connectionistbasisandseparationof

18But Narayanan’sschemecouldbemadeinferentiallymorepowerful by usingtheourown implementedconnectionistreasoning
framework (Barnden1995).
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thesourceandtargetdomainreasoninginto two differentsubnetworks,wouldhavedifficulty accountingfor

thedynamiccreationandremoval of cocoonsin responseto theneedsof individualutterances.

To summarizesubsections10.4to 10.8,ourapproachcandealwith examplesthatpresentmajordifficul-

tiesto otherapproaches.Eachotherapproachconsideredin this articlewasfoundwantingin somerespect

or another. Theapproachesthatcameoutmostunscathedwere,notsurprisingly, thoseof Hobbs,Narayanan

andMartin, in decreasingorderof unscathedness.However, eventheseapproacheshavesomedisadvantages

comparedto ours,andtheresearchsurroundingthemhasnot teasedout thegeneralprinciplesthatwe have

isolated.We alsoreiteratethatour approachis moreliberal on thetypesof source-domainreasonallowed

thanNarayanan’s or Martin’s. As for Hobbs’approach,it hasnot beenimplementedin a working system,

whereasours(in commonwith thoseof Martin andNarayanan)hasbeen.

10.9 Potential for Unwarranted Informational Contributions

The MIDAS example(3) of John“giving” a cold to Mary raisesthe questionof whetherJohnstill has

the cold afterwards. Normally we would assumehe does,despitethe fact that, in the sourcedomainof

possession-of-objects, wemightthink thatgiving impliesnon-possessionafterwardsby default. Suchanon-

possessionhypothesiswouldbemappedby theNegationVNMA in ourapproachto becomethehypothesis

thatJohnis not infectedaftercausingMary to be;andthis hypothesiswould benaturalundertheMIDAS

approachaswell. But it wouldbeundesirablefor it to standasaconclusion.

ATT-Meta is equippedto apply conflict resolutionbetweenthe hypothesisandtarget-domainknowl-

edgethatcausing-infectionimpliesthat thecauserstill hasthe infection. However, asATT-Meta’s conflict

resolutionmechanismstandsatpresent,theJohn-not-infected-afterwards hypothesiscoulddefeatthetarget-

domainknowledgeif thelatteris alsouncertain.However, wemake thefollowing observations.

If therewereacertain rulethatstatesthatpeoplestill have infectionsevenaftercausingthemin other

people,thenin ATT-Metathis rule would indeeddefeattheJohn-not-infected-afterwards hypothesis.It is

only whenthetarget-domainknowledgeis uncertainthat theproblemwill arise.Thequestionof direction

of defeat(override)when target-domaininformation is itself uncertainhashardly beendiscussedin the

metaphorliterature.

And it would be wrong in generalto have a simpleprinciple that saysthat target-domainknowledge

shouldwin conflicts with informationalcontributions arising from metaphoricalmappingactions. This

point requiresmuchmorediscussionthanis possiblein thispaper, but metaphoricalutterancesshouldoften

defeattarget-domaindefaults.Consider, for instance,thepossiblevariant“My car doesn’t drink gasoline, it

drinksmethane”of (4). We wouldn’t wanttheinformationalcontribution of this sentence,thatthecaruses

methaneinsteadof gasoline,to bedefeatedby adefault target-domainrule thatcarsusegasoline.

It may be that the word “give” or the conceptof giving is somehow specialcomparedto possession-

transferin general.Consider“J ohntransferred / passedon his cold to Mary” and“J ohnmadea gift of his

cold to Mary.” TheJohn-not-infected-afterwardshypothesisis, we would claim, appropriateasthewinner
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in suchvariants.If theconceptof giving canbeconsideredexceptional,thenit would bepossiblein ATT-

Metato haverulesthathandlethisexceptionspeciallyandoverridethenormalJohn-not-infected-afterwards

conclusion.

Notice, in fact, that ordinary giving OFTENdoesNOT imply subsequentnon-possession. Onesense

of “X gave Z to Y” whereZ is somethingcopiable(or multiply realizable),suchasan academicpaper

or wallpaperpattern,is that X gave Y a copy of Z. So, if the underlyingmetaphoricalview is one of

DISEASEAS COPIABLEPOSSESSEDPHYSICALOBJECT, ratherthanjustDISEASEAS POSSESSED

PHYSICALOBJECT, thenon-possessioninferencewouldnotarisein thepretencecocoonin thefirst place,

or would ariseasmerelya suggestionthereratherthana default. In eithercase,ATT-Metawould endup

with thedefault conclusionthatJohnwasstill infected,becauseof target-domainknowledge.Notealsothat

ATT-Metacouldbegivenanancillaryassumptionthatstatesthatwhena diseaseis viewedasa possessed

physicalobjectit is copiable,andtheno-possession-afterwardsrulecouldapplyonly to non-copiablethings.

Wenow turnto arelatedpotentialproblemfor ourapproach.It mayseemto bein dangerof overgenerat-

ing conclusionsaboutmentalandemotionalstatesbecauseof theVNMA for suchstates.Giving is normally

deliberate,sothatour approachwouldgive thedefault conclusionthatJohndeliberatelycausedMary to be

infectedwith thecold. Target-knowledgethatinfection-causingis usuallyunintentionalwouldconflictwith

the inferreddeliberateness,but thenwe againhave theproblemof ensuringtheconflict is resolved in the

desiredway. It wouldberesolvedasdesiredby ATT-Metain somebut notall circumstances.Again,giving

may be an exceptionalform of possessiontransfer, becausethe variantsentencesmentionedabove using

“transferred”and“madeagift of” doseemto usto connotedeliberateness.

MIDAS itself doesnot createa deliberatenessconclusion,but that is merelybecausethe systemdoes

nothave any generalapproachatall to handlingmentalstatesthatareinferredin thesource-domain.

10.10 Concerning PsychologicalEvidence

Wehavenotsoughtto generatedetailedpsychologicalpredictionsfrom ourapproach,andwedonotbelieve

thatexperimentsreportedin theliteraturesofar work stronglyfor or againsttheapproach.However, since

we are interestedin the possibility of the approachleadingeventually to detailedpsychologicalprocess-

ing models,we have consideredtheconnectionto psychologicalexperiments.Most importantly, we have

discussedelsewhere(e.g. in Lee& Barnden2001a)how our approachconnectsto thedebateabouttheex-

tent to which metaphoricalunderstandinginvolvestheconstructionof a “literal” meaningof theutterance.

For review anddiscussionof relevant experimentalresults,seeGerrig (1989),Gibbs(1989,1990,1998),

Gineste& Scart-Lhomme(1998),Lytinen et al. (1992),Onishi & Murphy (1993),andRécanati(1993).

Althoughsomeexperimentshave beentakento show thatliteral meaningsarenotconstructed,somerecent

work (Brisardetal. 2001,Giora1997,Giora& Fein1998,Honecketal. 1998)throwsseriousdoubton the

claim thatliteral meaningsareavoided.

Assumingfor the sake of argumentthat literal meaningandour direct meaningarethe same,our ap-
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proachdoesrequirethe constructionof a literal meaning,placedin the pretencecocoon(althoughthis

constructioncanbe at the level of a clauseratherthana whole sentence).But, aswe explain in Lee &

Barnden(2001a),this doesnot run foul of theargumentsput forwardby someauthorsto theeffect thatthe

computationof literal meaningsis deniedby experimentalresults. For onething, our approachdoesnot

assumeany rejectionof theliteral meaningbeforemetaphoricalmeaningcanbeextracted,andfor another

wearguethatmuchof theprocessingweadvocatereplaces, ratherthanaddingto, processingthatwouldbe

doneif theliteral meaningwerethecorrectone.

11 Further Discussion

11.1 Metaphorical ViewsAr e Not Explicit Entities

Metaphoricalviews arenot identifiedassuchby theapproachor system,andmetaphor-relatedrules(con-

versionrules and ancillary-assumptionrules) are not allied to particularviews except by their contents.

Rather, viewsareimplicit anddistributedacrosstherules.For instance,severalrulesin sections8.6and8.7

includethe conditionWITHIN PRETENCE: is-physical-reg io n( mi nd- of (P )) . As a result,

theserulescanonly applyif it canbeshown within thepretencethatP’s mind is a physicalspace.To that

extenttherule implicitly formspartof theMIND AS PHYSICAL SPACEview. Moreover, a rulecanin this

way form partof severaldifferentviews.

Moreover, suchconditionscanbecomesatisfiedin the middle of metaphoricalreasoning,ratherthan

at the beginning. Indeed,in theAnne/Kyle example,thehypothesisthat Anne’s mind is a physicalspace

arisesonly indirectly, from thepostulationthathermindhasfar reaches.And thehypothesisneverachieves

full certainty. Thus,it is not eventhecasethat thethecocoonneedsto rely on definitedecisionsaboutthe

metaphoricalnatureof therelevantentities.

11.2 The Prevalence,Utility and Dangersof Map-Extension

Our Map-ExtensionMinimization shouldnot be construedasa denialthat map-extensionis often useful.

But onepoint is that the usefulnesscanbe for endsbeyond thoseof merelyunderstandingthe utterance

at hand. For instance,considerthe learningof a new giving-to-infectingmappingrelationshipby theMI-

DAS/MESsystem(section3.2).Thisis arguablyausefulthingto do fromthepointof view of understanding

later utterances. But it hasno beneficialeffect on understandingthe utterancecurrentlyat hand. We be-

lieve it is usefulto distinguishprocessingneededfor currentunderstandingfrom processingthatcouldbe

useful for future understanding,simply becauseif the latter processingis computationallyexpensive (as

indeedthediscoveryof new mappingrelationshipscanbe)it is undesirableto assumeit is neededin current

understanding.

In the MIDAS examplethe precursorof establishingthe giving-to-infectingmappingrelationshipis

finding that infecting is somethingthat causesthe stateof being infected. The questionis whetherour
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approachis wrong not to oblige the understandereven to effect this precursor. Note carefully that our

approachallowstheunderstanderto effect it. Indeed,ATT-Metais fully equippedto beableto usea target-

domainrule thatsaidthat if someoneX causessomeoneY to be infectedwith Z thenX infectsY with Z.

This rule canbeeithera certainrule or a default rule (i.e. onewith strengthpresumed ). If therewasa

needto know thatJohninfectedMary asopposedto knowing thathecausedMary to be infectedthenthe

systemcould indeedproducethatconclusion.Thepoint is thatwe do not want to oblige theunderstander

to domorework thannecessary. Also, therecouldbemany inferencesonecouldmake in thetargetdomain

from JohncausingMary to beinfected.Whichof theseinferencesshouldbedone?Whichshouldcountas

partof theunderstandingof theutterance?

In addition,it would beappropriatefor therule just imaginedto bemerelya default rule if “infecting”

meanssomethingmorespecialthanjust causinginfection,suchasa normalway of causinginfection,e.g.

by touchingthem.But it is thenincumbenton thedesignerof asystemsuchasMIDAS to doprovideaway

of handlingexceptions.For instance,perhapsJohnmadeMary touchsomeotherinfectedperson,andit is

thisactionof John’s thatcausedMary to beinfected.But wouldwewantto saythat“JohninfectedMary”?

Martin doesnotconsiderissuessuchasthis.

It might be objectedthat the exceptionalsituationjust mentionedwould not normally be described

as John“giving” a cold to Mary, so that in fact MIDAS would be correctin uncritically producingthe

conclusionthat JohninfectedMary in a normalway. But it is just luck that the systemconformsto the

idiomaticuseof “giving” here. The systemwould have operatedin muchthesameway on the sentences

“Johntransferred/ passedon his cold to Mary”, “Johnmadea gift of his cold to Mary,” on theassumption

that the systemviews transferringandmaking-a-gift-ofascausingpossession,unwarrantedlyconcluding

that JohninfectedMary in the normalway. Also, MIDAS would learna mappingbetweentransferring

or making-a-gift-ofandinfecting-in-a-normal-way; this mappingcouldmislead,or at leastcausepointless

interferencewith, laterunderstanding.

The issuehereis that “giving [a disease]”may in fact have asa direct, idiomatic sensethe notion of

(probablyunintentionally)infecting-in-a-normal-way. Our whole discussionof the examplehasbeenon

the basisof the understandernot having suchasdirect sense,in orderto conformto Martin’s discussion.

Naturally, if theunderstanderdoespossessthatspecialdirectsense,thenunderourapproachtheconclusion

thatJohninfectedMary in thenormalwaywouldof coursearise,overandaboveany moregeneralinference

thatmightbemadeby thelengthierroutealreadydiscussed.

We returnalsoto thedefault deliberatenessconclusionmentionedin section10.9.Theabove idiomatic

directsensecould,underourapproach,leadto theblockingof thedeliberatenessconclusion,giventhatthat

directsenseincludesa non-deliberatenessdefault. Thedeliberatenessconclusionin the“madea gift” and

“transferred”variantsof theexampledoesseemplausibleto us,indicatingto usthatthemental-stateVNMA

is indeedanappropriatedefault.

In the caseboth of the drinking-carexampleand of the job/jail example(sections4.1 and 4.2), our

analysiswasonthebasisof astoredmetaphoricalview, whereastheauthorsconcernedtreatedtheexamples
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asbeingbasedon views not storedin theunderstander. We suspectthatmany otherexamplessotreatedin

theliteratureareactuallybetterhandledasmanifestationsof storedviews. A casein point is theSocrates-as-

midwife example(from Plato’sTheaetetus) discussedby Holyoak& Thagard(1989).HolyoakandThagard

presentthis asan elaborateapplicationof the ACME systemfor map-discovery, even thoughPlato’s text

explicitly spellsout mostof the assumedmappingrelationshipsin detail (which is just aswell because,

asPlatohimself makesplain, somedistort the reality of the midwife domain). The remainingmapping

relationships,aswell assomenotdiscussedby Holyoak,arisefrom theVNMAs. It is reasonableto wonder

whetherany real text that wasnot settingout to be obscureor cutewould merelystatethat Socratesis a

midwife without considerableexplicit elaborationor without rich context that impliesparticularmapping

relationshipsmoredirectly thanthestatement“Socratesis amidwife” does.

An exampleof a map-transcendingutterancethat would probablyrequiremap-extensionfor proper

understandingis “Sally wasunhappy with thebasementof John’s theory.” This inventedexamplerestsupon

theview of THEORIESAS BUILDINGS (Lakoff & Johnson1980;Grady1997). An understanderwould

probablyneedto searchfor awayof mappingthementionedbasement,andperhapsthebasementnotionin

general,in orderto know what it is thatSally wasunhappy with. Thequestionof thecircumstancesunder

whichmap-extensionis in factneededis amatterfor futureresearch.In thisarticlewepresentanapproach

thathasno provision at all, currently, for extendingmappingsbut yet candealwith broad,generaltypesof

map-transcendence.

12 Conclusion

Wehave providedanapproachto thehandlingof map-transcendingmetaphoricalutterances,andanimple-

mentedsystemcapableof handlingthecoreof the reasoninginvolved in dealingwith suchutterances,as

longasnomap-extensionis needed.Wehave argued,anddemonstratedby example,thatrich metaphorical

understandingoften doesnot requiremap-extension,andthat avoiding map-extensionis a reasonablede-

fault. We have shown in this reportandaccomapanying ones(Barnden2001a,b,Barnden& Lee2001,Lee

& Barnden2001a)how theapproachappliesto a varietyof existing, salientexamplesin the literature,to

examplesfrom anauthoritative, independentlyproduceddatabank(theMasterMetaphorList), andto two

complex examplesfrom our own databankof real discourse.We have demonstrated(hereandin related

technicalreports)that the implementedATT-Meta systemworks on thosetwo examplesandothers. We

have alsoshown how ourapproachdealswith difficultiesthatwould faceotherapproaches,

In placeof map-extension,wehave emphasizedrelianceonwithin-pretence(andmostlywithin-source-

domain)reasoningthatcanbeextensive. But it wouldbewrongto infer from thisthatweareactuallyadding

work that would not otherwisebe necessary. The within-pretencereasoningis in the serviceof drawing

linkagesbetweenthedirectmeaningof themetaphoricalutteranceandthealreadyavailablemetaphorical

mappingrelationships.But anapproachbasedon map-extensionwould itself need,in general,to uncover

thelinkages,in orderat leastto ensurethatthenew mappingrelationshipscoherewith theexistingones,and
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perhapsalsoasawayof guidingthesearchfor theextension.Anotherpointabouttheamountof reasoning

in our approachis that it doesnot precludestockmetaphoricalphraseologyhaving directmeaningsin the

targetdomain,sothatthepretence-basedreasoningprocesseswehavedescribedaresidelined.For example,

although“in thefar reachesof hermind” might receive thetypeof processingwe have proposedandhave

nodirectmeaningin thementaldomain,“in thebackof hermind” couldhave a directmeaningsuchas“in

amentallysubsidiaryway.”

The approachcontrastswith analogysystemssuch as SME and ACME that have beenapplied to

metaphor. Onemain point of contrastis that in their work a pieceof sourceinformationis transferable

only if stronglylinked(typically by causalor inferentialrelationships)to sourcestructurethathasbeenput

into detaileditem-by-itemcorrespondencewith target structure.In our approach,a pieceof sourceinfor-

mationis transferablemerelyif it matchesconversionrule conditionsandis inferentiallylinkedwithin the

pretenceto thedirectsource-domainmeaningS of themetaphoricalinput. We pointedout that thelinkage

may usegeneralknowledge,mainly aboutthe sourcedomain,that itself hasno parallelwith anything in

thetargetdomain.Also, S canbetakento correspondto somethingunknownin thetargetdomain,but that

unknown somethingis notanalyzedinto partsthatareput into item-by-itemcorrespondencewith partsof S.

Ourapproachdivergesfrom many othersby notreifying metaphoricalviewsor domains.Instead,onthe

questionof views, metaphor-relatedrulescontainconditionsof applicationthat make themsuitablein an

opportunisticway for particularviews thatwecouldtheoreticallyidentify. On thequestionof domains,the

approachtakeson boardtheobservationsthat individuationof domainsis a highly subjective andcontext-

sensitive matterandthatsourceandtargetdomainsin metaphorcanoverlap(sothat it is misleadingto say

baldly thatmetaphorinvolvesmappingsbetweendistinctdomains).

As a particularconsequenceof the stanceon domains,the pretencecocooncanmix togetherthe rea-

soningfrom any collectionof domains,andin particularfrom the target andsourcedomains.Therefore,

the approachandATT-Meta systemstandto provide explicationsof aspectsof the theoryof conceptual

blendingfrom cognitive linguistics(Fauconnier& Turner1998),whetheror not theblendingis in theser-

vice of metaphor. Indeed,Barnden(1998d)reportedanapplicationof ATT-Metato thetwo-shipsexample,

an importantillustration in existing accountsof blending.We have, relatedly, appliedthesystem(without

change)to a styleof counterfactualreasoning(Lee& Barnden2000),andwish in futureto useATT-Meta

to studycasesof mixturesof metaphorandcounterfactuality.

Major gapsexist beforetheapproach(let alonetheimplementedsystem)couldbesaidto beacomplete

accountof metaphor. More work needsto be donein meshingthe approachwith the restof the overall

processof discourse-understanding, Also, work needsto bedoneon thequestionof preliminaryprocessing

of a metaphoricalutterancecomingup with thedecisionthat theutteranceis indeedmetaphorical,so that

thedirectmeaningis placedwithin a pretence.In fact,we aim to studya proposalwherebythatdecision

is not madeuntil it becomesdemandedby the backwardsprocessof query-directedreasoning.Until that

point thedirectmeaningwould not beassignedeitherto thepretenceor to thetop (i.e., reality) space).Of

course,in many cases,heuristictools suchasdetectionof selection-restrictionviolations(Fass1997),or
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of the presenceof lexical/phraseological metaphoricitycues(Goatly 1997),could suggestmetaphoricity.

Particularlydifficult casesfor metaphoricitydetectionarisein thecaseof “implicit” metaphor(Steen1999;

seealsoKittay 1989)wherethe semanticor pragmatictensionis betweensentencesratherthanwithin a

sentence.
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