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Abstract

We presentand evaluatean approacho the reasoningheededo handlea broadclassof metaphoricalt-
terancesanda computemprogram(AT T-Meta) partially implementingandfurtherspecifyingthatapproach.
The approachemanate$rom artificial intelligencebut is offeredalsofor consideratiorby cognitive scien-
tistsgenerally The utterance®f interestareonesthat(a) reston conceptuametaphorghatarefamiliar to
the understandebut (b) transcendhe mappingsin the conceptuametaphorsdy using conceptsot han-
dled by the mappings.Our approachadwocatespossibly-atensie inferencingin the termsof the source
(vehicle)domainsof the conceptuametaphorswhile avoiding asfar aspossiblethe extensionof the map-
pingsto dealwith the conceptghey do not handle. The generalapproachs similarin flavor to thoseof a
smallnumberof othermetaphoresearcherdut we provide amoreextensve analysisadditionalprinciples
anda more thorough-goingmplementation. The approachcontainsa numberof “view-neutralmapping
adjuncts, which aredefault mappingprinciplesthatenableémportantsource-domaimaspectso be mapped
to the target domain,independentlyof which specificmetaphoricaviews arein play. Many discussions
of metaphomppeato assumeahatsuchmappingactionsoccur but rarely addresgshemsystematicallyand
explicitly. In addition,in the approacha conceptuametaphorcanconsistnot only of a between-domain
mappingbut alsoof special,ancillaryassumptionshatsene to enrichthe sourcedomainwith specificde-
tails neededyy the metaphorsTheimplementedsystemsupportsancillary assumptiongut currentlyonly
hasa preliminaryhandlingof view-neutralmappingadjuncts.



1 Intr oduction

Lakoff (1994:p.212)ivesthefollowing exampleof a metaphoricalitteranceattributedto a songlyric:
Q) We're driving in thefastlaneon thefreeway of love.

Ourmaininterests actuallyin mundanaliscoursesuchasordinaryconversation populamrmagazinerticles,
newspaperreports popularnovels, etc.,ratherthansongs poemsandotherliterary genresput the example
senes as a usefulintroductionto someissues. The exampleis a useof the familiar metaphoricaview
(familiar conceptuametaphorpf LOVE AS JOURNEY The progresf thelove relationships viewedas
ajourney, theloversareviewedaspeopleundertakinghejourney, andthelove relationshipasthevehiclein
whichthey aretraveling. To putit anothemway, thejourney is stipulatedo mapto therelationshipprogress,
thetravelersto thelovers,andthevehicleto therelationship.

However, the view doesnot stipulateary mappingfor the notionsof driving, freewvay or fastlane.
Moreover, Lakoff (ibid.) doesnot mentionary needfor the understandeof the utteranceto extendthe
already-gisting mapping(abore) to caterfor thosenotions.Lakoff stateghatthe understandecanreason,
within thetermsof thesouice domain thatthejourney alludedin the utterances exciting, usingthesource-
domainknowledgethat driving in the fastlane of a freeway is exciting. The excitementin the source
domainis for the travelers. This maps,apparentlyto excitementfor the lovers,in the taget domain. We
discussbelown the questionof how this mappingactoccurs,giventhatit is not anaspecof the LOVE AS
JOURNEYVview asdescribedby Lakoff. The suggestedverall processs afairly simpleapplicationof a
generalapproactthatwe adwocatein this paper The approachs characterizedargely by its de-emphasis
of mapextensionsandits added,compensatorgmphasi®n within-souce-domairreasoning

Lakoff doesnot presenthatapproachn arny explicit andgeneralway, doesnot teaseapartthe funda-
mentalprinciplesandassumptionghatareinvolved, anddoesnot presentagumentdor it. Thetaskof this
paperis, partly, to correctthesedeficiencies Also, strangelyLakoff (1993),awork very similar to Lakoff
(1994),doesstate(p.211)for the above freeway examplethat the “knowledgestructuresassociatedvith”
thewords“freeway” and“fastlane” are mappedor the purpose®f the particularutterance.Therefore,t
is notclear afterall, thatLakoff'simaginedandonly vaguelydescribedinderstandingrocessonformsto
ourapproach!

Ourapproaclis directedatmetaphoricalitteranceshat,lik e thefreavay-of-love example usemetaphor
ical views thatarestoredin someform within the memoryof understanderbut wherethe utterancesnay
be map-tanscendingn involving particularsource-domaimotionsnot directly mappedby thoseviews,
suchasthenotionsof freavay andfastlane. Noticethatmap-transcendendmesnot of itself imply thethe
wordingin the utterances novel to theunderstandeor particularlycreative.

While we areon wording, we stressthatwe pay relatively little attentionto “A is B” metaphors.See,
e.g.,Cameron(1999a)on the misleadingstresdraditionally placedon this particularsyntacticclothing of
metaphar



Aswell aspresentingagenerabpproachwewill bepresentingn thisarticleanimplementedil system,
ATT-Meta,thatconformsto theapproachBut the geneal appioad itself is neithera psychologicatheory
nor a specificcomputationamodel. Rather it is a body of principlesandstanceghatcould berealizedin
mary differentspecificpsychologicatheoriesor computationamodels. We will suggesby exampleand
generakonsiderationshatthe approachs desirableandperhapsiecessarybut by developinga particular
computationaimodel (AT T-Meta) we hope(a) to put the generalapproachmore firmly to the test, (b) to
male it plausiblethatthe approactcouldindeedbe realizedasa testablepsychologicaimodelor a viable
computationamodel,and(c) to uncover problemsandissueshatmight otherwiseescapenotice! Onthe
otherhand,not only is the ATT-Meta systemmerely one possiblespecificrealizationof the approachijt
is alsoonly a partial realizationof it. Indeed,we will be explicitly shaving whereATT-Metafalls short
of thefull approach.And the generalapproactitself is not a completeanswerto all problemsconcerning
map-transcendingetaphoricalitterances.

The distinction betweenapproachand systemis not to be confusedwith Camerors (1999a)theory-
level/processing-iel distinction. Rathey the approachs a somavhatunspecifiedorocessing-hel account
informed by sometheory-level assumptionsandthe systemis a much more detailed,althoughtherefore
morelimited, processing-kel account.

Dealingwith map-transcendingtterancess difficult, becausé& seemsnconcevablethat,in generalan
understandewould possesa mappingfor morethana minority of the notionsin the sourcedomainof ary
given metaphoricaliew, if the sourcedomainis a commonsensicafamiliar one? andthereseemso be
noidentifiablelimit to metaphoricallyapplyingthe languagewne usefor talking aboutjourneys to the love-
relationshipdomain.For instanceanyway of indirectly implying in aLOVE AS JOURNEY utterancehat
thejourney is exciting would leadto theabore conclusionthatthe loversareexcited. This productve useof
languagdrom onedomainto talk aboutanotheris well knowvn (Carbonell 1982;Gibbs1998;Lakoff 1993;
Lakoff & Turner1989;Lakoff & Johnsorl980;Martin 1990,1994; Reddy1979/1993ut seeCroft 1998
and Gibbs 1998 on the difficulty of choosingbetweenpossibilitiesfor accountingfor the productvity).
In the areaof corpusstudiesof metaphar Deignan(1999) hassaid that “spealers regularly exploit and
extend existing metaphorsas a way of creatingnen meanings”and“It seemsthat virtually ary source
domaincollocateof a word that hasan establishednetaphoricalsensecan be extendedmetaphorically
into the sametarget domain’® Noneof this is to saythatthereis no curb at all on the productvity of
metaphagrandlimitationsareoftenpointedout. However, Clausnei& Croft (1997)andGrady(1997)argue
compellingly that by suitably refining ones theoreticalaccountof what metaphoricalviews are actually
involvedin utterancespnecango along way towardseliminatingapparenproductvity gaps.

IATT-Metais notacompletenaturallanguageinderstandingystembut is anAl systerrin thatsomeversionof it, or somever-
sionof thealgorithmsin it, couldeventuallyform partof acompletesystem.Of courseAl is farfrom achieving suchunderstanding,
for mary reason®therthanthe problemof metaphar

20f coursea minority of alargesetcanitself bealargeset.

We donotagreewith theassumptiomf map-etensiorhere but only with theobserationthatthecollocatesareusedmetaphor
ically.



Map-transcendingtterancegorm a very importantsubclasof all metaphoricaltterancesasis sug-
gestedoy the rangeof examplesin this article andaccompaying technicalreports(Barnden2001a,bjLee
& Barnden2001b),andby theclaimsof Carbonell(1982),Lakoff & Turner(1989)andMartin (1990).But
asidefrom somepartialapproachem Al, metaphoresearcthasnotfocussedn algorithmicdetailon how
map-transcendemetaphoricalitterancesreto be handled.Notably map-transcendendégnot addressed
in writings on the dominantapproache# PsychologysuchasStructureMapping Theory(Falkenhaineret
al. 1989; Gentner1983),ACME (Holyoak & Thagard1989; Holyoak et al., 1994),IAM (Keanel988),
feature-transfeapproachege.g.,Ortory, 1979);andthe cateyorizationapproachof Glucksbeg & Keysar
(1990). All of theseexceptthe cateyorizationapproacharemostly to do with creatingmetaphoricaimap-
pings (or similarly featue-transfes) from scratch, without attentionto ary already-storednetaphorical
views.

Map-transcendenceverlapsnotionsthat other authorshave identified as importantin the study of
metaphar For instance,it overlapsthe notion of extensionof metaphorqe.g.: Martin 1990; Deignan
loc. cit), the notion of an utteranceusing “unusedparts” of a sourcedomain(Lakoff & Johnsonl980),
andthe notion of “creative” or “novel” useof metaphoricalviews (mary authors,incl. Lakoff & Turner
1989), “modification” of metaphorgGoatly 1997), “exploitation” (Moon 1998),and useof “variants” of
fixedexpressionsuchasmetaphoricaidioms(Moon 1998).

In seekingto avoid the extensionof known mappings,our approachis largely oppositein a crucial
respecto psychologicamodelssuchasSME (Falkenhainertal. 1989)andACME (Holyoak& Thagard,
1989)andto somesalientAl models(including Fass1997;lverson& Helmreich1992; Sun1995; Veale
& Keanel997). Thesepsychologicabnd Al modelsarebasedargely on creatingan analayical mapping
betweenhe sourcedomainandthe tamget domain,by meansof a seach for partial isomorphisnbetween
the domains. Partial-isomorphisnsearchfor the purposef map-creationand similarly map-etension,
is highly complex andcomputation-intenge (see,e.g.,Falkenhaineretal. 1989). We conjecturealsothat
our avoidancetendeng contritutesto psychologicaplausibility, aswe will discusselov. Thetendeny is
broadlysimilar to the selectve-projectionstanceof Fauconnie& Turner(1998). However, thatwork does
not provide a precisemethodfor selectionof whatto projectfrom onespaceo another

As for source-domaineasoningmostpreviouswork on metaphounderstandingasfailedto appreciate
its importance possibleextent, and detailednature. Neverthelesssomeauthorshave addressedt to some
degree(notably: Hobbs1990; Martin 1990; Narayanaril997). Also, going by somebrief remarks(e.g.:
Carbonell1982; Grady 1997: p.283; Lakoff 1994:p.212/3;Lakoff & Johnsornon “unsused’portionsof
metaphorsomeotherauthorsare presumablyadoptingsomethingike our map-extensionminimization
and relianceon source-domaimeasoning. However, we develop the idea more extensvely and make it
a centraltenet. Existing metaphoiprocessingaccountssuchas StructureMapping Theory (SMT) seem
compatiblewith the addition of sourcedomainreasoningandindeedone canonly assumehat someof
theassumedtructurein sourceanaloguen reportedapplicationof SMT would arisefrom source-domain
reasoningatherthanbeingstoredin memory)but compatibilityis afar cry from actualinclusionandfrom



copingwith theramificationsof theinclusion.

The ATT-Metasystemworks on the basis largely, of usersuppliedknowledgerulesthatareaboutthe
domainsnvolvedin particularmetaphoricaliews or thatencapsulatenappingsetweersourceandtamget
domainsn particularmetaphoricaliews. It is notouraimto proposeary particularrulesfor ary particular
domain,or to commitfirmly to ary particularmappingrules (althoughwe have views on the contentof
mappingrules). Rathey our mainfocusis on the high-level processingtratgiesinvolved, the amountof
on-linemappingwork neededn metaphoiprocessingandtheamountof source-domaineasoninqieeded.
Thus,ary particularapplicationof ATT-Metashouldbe interpretedasfollows: if such-and-suchulesare
includedthen ATT-Metacando so-and-so Anotherproviso is thatit is not partof our currentresearcho
determinehow domainrulesor mappingrulescouldbeacquiredoy a metaphounderstandig agentduring
its life.

The plan of the paperis asfollows. Section2 presentsnostof the main principlesof the adwocated
approach.Sections3, 4 and5 reportapplicationsof the approacho a wide variety of metaphorexamples
from theresearcHiteratureandfrom real discourse.Section6 resumeghe descriptionof the approachoy
presentingts emphasi®n query-directedeasoningasa way of makingmetaphointerpretatiorresponsie
to discoursecontext. Section? is anintroductionto theimplementatiorof the approachin ATT-Meta. Sec-
tion 8 illustratesAT T-Metain actionby describingts applicationto acomple real-discoursexamplefrom
Section5. Section9 evaluateshe systemby comparingit to the approachanddiscussingts performance
on examples.Sectionl0 evaluateghe generabpproachn thelight of the previoussectionsIt summarizes
the coverageof metaphophenomendy the approactandhow well the approactcopeswith examples.It
alsoshavs how theapproactdealswith problemsfacedby otherapproacheandaddressethe questionof
therole of literal meaningsf metaphoricalitterancesn the computatiorof their metaphoricameanings.
Ourapproacltdoesgive animportantrole to literal meaningdor thetype of metaphoricalitterancen ques-
tion, althoughthe approachs not onethatrelieson prior rejectionof aliteral meaning.Sectionl1 presents
furtherdiscussiorandSection12 concludes.

The generalapproachand/or AT T-Meta systemhave beendescribedelsavhere (e.g.: Barnden1992,
1998a,bBarnderetal. 1994a,b,1996;Barnden& Lee1999;Lee& Barnder2001a) but the presenpaper
present@ moreextensve, up-to-dateaccountwith 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, phrasesand other surfaceitems can have “direct” sensegor, more precisely internal sense
representationguppliedoy somelexiconinternalto alanguage-usinggent.We take no stanceon whether
suchsensesre thereforeto be called “literal” or not. Rather direct sensesare simply senseghat are



particularly directly and perhapsautomaticallyaccessibléoy the agentfrom the lexical items. Also, we
male no appealo theideathatsomedirectsensesor a givensurfaceitem aremorecentralor primarythan
others.

A well-formedlinguistic expressiorhasoneor moredirectmeaninggompositionallyderivablefromthe
individual directmeaningsdirectsensesandreferentof theexpressiors componentsWe donotcomment
in this paperonthedifficult problemof how pronounsdemonstraties, etc. contributeto thedirectmeaning.
A directmeaningcouldbecalleda literal meaningby a particulartheoristif the individual senses/referents
usedto constructhe meaninghapperto be classedy thattheoristasliteral.

2.2 Metaphorical Viewsand Mental StorageThereof

Metaphoris a hardthing to defineandvarioustheoristsaswell asourselestake the view thatit is nota
preciselydefinableconceptbeingsomevhatlik e theconcepof “game”in aWittgensteiniarspirit (Cameron
1999h:p.106)Also, whataresearchetakesmetaphoto be candependn researchkaims(Camerori999a).

For our purposesusingthe word “agent” to meansomeongoroducingor understandingliscoursea
metaphoricalview consistsat leastpartly of a source-to-tayet mappingthat can translateagent-internal
(mental)representationsf particularsource-domaiaspects—entitiepropertiesrelations statef affairs,
etc.—intoagent-internalepresentationsf particulartarget-domairaspectsandperhapslsoviceversa(see
below). Themappingtypically takestheform of a between-domaistructuredanalogyof the sortdescribed
in, say Falkenhaineretal. (1989). The domainsareonesthe agentpercevesasbeing (at leastpartially)
incongruougfollowing Camerorl999b).More preciselythedomaingnvolve, in partatleast,qualitatvely
differentindividuals,propertiesrelationshipsetc.,asfar astheagentis concerned.

We preferthe term “metaphoricalview” to Lakoff’s term “conceptualmetaphat We take no stance
in this article on the ideathat metaphoricaliews are an importantpart of the very conceptghat people
have for thinkingthemetaphorstargetdomaingsee.e.g.,Murphy 1996). Also, we do notassume akoff’s
InvarianceHypothesigLakoff 1990),anddo notusethe notionof animage-schema.

A givenmetaphorical/iew, or morepreciselythe mappingit involves, maybe storedin the memoryof
a particularcognitive agent,albeitperhapsn someimplicit, distributedfashion(cf. section2.3). We also
saythatthe agentpossessethe view. Intuitively, whenthe view is stored,we cansaythe agentalready
knows the mapping perhapsinconsciouslyUnstoredviews/mappingsisedby an utterancemay be novel
to the agent,but equallythe agentmay have metthe view beforebut not have storedit. We focusin this
articleentirelyon metaphoricaVviews thatarestoredin the understandeof the utterance$n question.But,
importantly we are concernedvith casesvheresomeor all of the useof source-domairtonceptsiy the
utterancesranscendhe mappingsn the storedviews.

The mappingin a view generallyconsistsof several individual mappingrelationshipsdealingwith
differentaspectof the sourceandtamget domains. For instancejn LOVE AS JOURNEY one mapping
relationshipmapstravelersto lovers,andanothemapsjournegss to love relationships.



2.3 Potential Irr eality of Domainsand Metaphorical Views

Althoughwe have mentioned'metaphoricaviews” and“domains; theseareadiscussie device andarenot

assumedo have individuatedreality in our approachalthoughthey couldberealin a giveninstanceof the

approach)We only assumehatwhatis storedin theunderstandeaireindividual mappingrelationshipsnot

wholeviews. We do notassumehatthe userexplicitly cateyorizesknowledge,lexical sensesgtc. in terms
of domains.Our talk of “domains”is just alooseway of alludingto two setsof propertiesyelationships,
etc.relatedby a setof mappingrelationshipsThesesetsarenotgivenassuchin advance—itis asubjectve

andcontet-sensitve matterwhetherwe wish, say to talk aboutfoxesandpeople(cf. “Johnis afox”) as

beingin separatelomainsor not. Cameron1999a)makesa similar point.

Evenif domainscouldbe clearlyandadequatelyndividuated the sourcedomainandtarget domainin
ametaphoricaliew would oftenoverlapin majorways. In the freavay-of-love example,people together
with mary of theiremotionspeliefs,propertiesandrelationshipsareaspectdothof thedomainof journeys
andthedomainof loverelationshipsA similarpointis clearalsoin the Small-\biceexampleto bediscussed
belav, andKittay (1989)makessimilar obserations.

2.4 Metaphoricity and its Agent-Relativity

We take a highly agent-relatie stanceto all things metaphoricalcf.: Cameron1999b;Fass1997:p.50;
Goatly1997:p.110andRadmanl997). For instancethereis no objective factasto whetherthe utterance
is metaphoricabr not, or whatparticularviews areinvolved, or whethertwo domainsareincongruousvith
eachotherandcanthereforebe the tagetandsourcedomainsin a metaphoricaliiew, without referenceo
individualunderstanderdn theareaof metaphorical-utteranaesderstandingvhatis of primaryimportance
is the metaphoricaliews that that particular agent possessesr is in a positionto createfrom scratch.
Of course with too greata degreeof differencebetweenagentson this, communicatiorcould suffer, but
this is not a featureof metaphorspecifically asagentsmay differ on mary otherthingsthat could affect
communication.

Onetype of relatiity restson whatdirectsensesinderstandersapperto have in their lexicons. Con-
sideranutteranceof “McEnroekilled Connos; takenby anunderstandel to claim thatMcEnroecaused
Connorgo losein atennismatch.SupposehatU possessesmetaphoricaliew of SPOR AS PHYSICAL
COMBAT, thatmapsdying to losingin a game,andthat mapscausatioridentically Supposehatin U’s
lexicon the only directsensdor theword “kill” is the PHYSICAL COMBAT senseof cause-deathThen
U canwork out that McEnroemadeConnorslose, using that source-domairsenseand the metaphorical
mapping.For U, the utterancas a useof the metaphoricaliew SPOR'SAS PHYSICAL COMBAT.

But anothemnderstandey mayalsohave thedirecttarget-domairsensecause-to-lose-inagnefor the
word “kill” in herlexicon. The utterancds neverthelessfor V, still a useof the metaphoricaview, if V
possessethe view, becausehe above routevia the source-domaisenseandthe metaphoricamappingis
still available We couldsaythe metaphoricityfor V is “sidelined”for V by V's directtamget-domairsense.



(Otherresearcherbave usedcloselyrelatednotionsof “inactive; “dormant” or even“dead” metaphoibut
thesetermsarevariouslyused very vaguelydefined andpotentiallymisleading— seealsoRadmarl997.)
For simplicity, in our examplesbelonv we will normallyassumeéhatthe metaphoricityis not sidelined.

For an understandeW who did not possessand doesnot now create,the SPOR AS PHYSICAL
COMBAT view, the utterances of coursenot a useof thatview. It maynot be metaphoricahtall for W:
W may have the cause-to-lose-in-ganmand cause-deatHirect sensedor “kill, ” andpossiblyvariousother
non-sportdirect senseshut no potentialroute to a cause-to-lose-in-gammonclusionfrom the non-sport
directsensesThemetaphoricityof “kill” for otherunderstanders simply absenfor W.

2.5 Informational Contrib utions and Metaphorical Meaning

In this article, an[informational] contribution of an utterancewhethermetaphoricabr not, thatis about
somedomainD is simply someclaim, query instruction,etc. concerningD thatis dravn in partby pro-
cessingthe utterance.Suchprocessinganinclude the applicationof metaphoricamappings.So, in the
McEnroe/Connorgxamplethe claim that McEnroecausedConnorsto loseis a contritbution in the target
domain. The purposeof our approachs to accountfor the creationof internalrepresentationsyithin a
givenunderstandeof target-domairinformationalcontritutionsthatmetaphoricatitterancesnay have for
thatunderstandey

Conclusiongdravn from a target-domaincontritution by further inferencein that domaincould also
countascontrikutionsof the utterance We do not needto draw ary particularboundaryaroundthe notion
of contritution. But in this article we will mostly be consideringtarget-domaincontritutions that arise
immediately or almostso. from metaphoricamappingacts.

In discussionsf metaphagrputative “metaphoricaimeanings’df metaphoricaltteranceareoftenmen-
tioned. Themetaphoricameaningof “Johnis afox” in somecontext mightbeclaimedto bethecontritution
thatJohnis cunning. But in our approachwe do not committo ary definition of which particularsubcol-
lection of the target-domairncontributionsan understandedravs from a metaphoricaltteranceconstitutes
the “metaphoricaimeanind), if indeedary does. (This is muchmore neutralthanthe stanceof Davidson
1979,and Cooper 1986, who positively claim that metaphoricaltterance$ave no meaningsotherthan
theirliteral meanings.)

2.6 Ancillary Assumptions

A metaphoricalview canbe (loosetalk for) more thanjust a set of mappingrelationships. Therecan
be whatwe will call “ancillary assumptionsthat constrainthe natureof the imaginarysituationsin the
sourcedomain. For instance Lakoff (ibid., at least)seemdo assumehatthe LOVE AS JOURNEY view
involves the travelersas beingin a vehicle, and as being, by default, alonein it. But of coursethis is

“Elsewherewe have referredo informationalcontritutionsas“connotations, but thattermmayhaveinappropriateonnotations
for somereaders.



not a necessaryeatureof a journg. Theview could be cumbersomelyenamedasLOVE AS JOURNEY
WHERETHE TRAVELERSARE ALONE IN A VEHICLE, but thatwould notchangethe basicpointthat
moreis involvedthana mappingbetweerjourngy termsandlove terms.

2.7 Directionof Mapping

Metaphoricalmappingacts—thats, the useof mappingrelationshipgo actuallymapitemsfrom onedo-
main to another—are almostalwaystalked of, in practice,asgoing from the sourcedomainto the target
domain(despitehepointmadeby theinteractiontheoryof metaphothatthesourcedomaincanbeaffected
by metaphoricatalk: Waggonnerl990). However, we feel this is misguided,asexplainedmorefully in
Barnden(in pressp).

Considerthe metaphoricaview of IDEAS AS PHYSICAL OBJECTS First, if this view is beingused
in adiscussiorof Mary’s mentalstatesthenanyideaof Mary’s thatstartsbeingmentionedn thediscussion
canby default be assumedo be beingcastasa physicalobject. Thisis a mappingactfromtarget domain
to souce domain notthe otherway round. Secondlysource-to-tayet mappingacts,from physicalobjects
to ideas,aremoreconstrainedhanthe tamget-to-sourcenes. In “Mary buriedtheideain a darkrecessof
hermind; the physicalmaterialin which the recesdies shouldpresumablynot itself be mappedo a set
of ideas. So, thereis no geneally applicablemappingfrom the propertyof beinga physicalobjectto the
propertyof beinganidea,whereaghereis agenerallyapplicablemapthe otherway round.

Thus, it is moreappropriateto talk of mappingactsfrom ideasto physicalobjectsthanthe otherway
round. Of course theremustultimately be somesource-to-tayet mappingact that createsnformationin
thetargetdomain.lt is justthatnotall mappingactsperformedn theunderstandingrocesseedbein that
direction.In our accountelav, metaphoricalinderstandinganincludenot only source-to-taret mapping
actsbut alsotamget-to-sourc@nes althoughwe will notbedwelling on the point.

2.8 Metaphorical ReasoningSubsumedunder Pretence

Our approackencapsulatethe proposedsource-domaimeasoningvithin a pretencecocoon The cocoon
is a specialreasoningcontext, manipulationof which is tantamounto the reasonepretendingo take the

source-domaiscenarialludedto in the utteranceasatrue statementThe propositiongnsidethe pretence
cocooncanbethoughtof asforming a descriptionof animaginary pretendworld. Propositionutsideare

aboutrealityastheunderstandeseest, andwill in particularbeaboutthetagetdomainof themetaphorical
utterancen question. Metaphoricalmappingactsoperatebetweenthe inside of the pretencecocoonand

outside.

Thus, for the freewvay-of-love example,the reasonempretendswithin the cocoon,that the the lovers
really are driving along a freavay. Consequencesf this, using knowledge aboutfreenay driving, can
be worked out in the pretencecocoon,and someconsequencesay (hopefully) thenbe ableto be trans-
formed,via the metaphoricamappingto becomepropositionsaboutthe love relationshipthatare outside

10



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 ary particular
metaphoricaliew. It is only implicitly specializedowardssomesetof views by having the utterances
directmeaningplacedwithin it. If within-cocoonreasoningconcludesfor example,thatsomeones mind
is a physicalregion (becausesay the mind has“dark recesses”)thenit is becomingapparenthat the
particularmetaphoricaliew MIND AS PHYSICAL SRACE is beingused.Theinformationin the cocoon
thattheagents mindis a physicalspacenaythenallow particularmappingrelationshipgo comeinto play.
Thesemappingrelationshipsantheoreticallybe castasbeingpartof thatview, but they arenotnecessarily
identifiedby theunderstandesisbeingso. (Recalltheirreality of views notedin section2.3.)

Our useof pretencecorrespondso the proposaby Levin (1993)in literary theorythatmetaphosetsup
animaginaryworld. Kennedy& Chiappg1999)saythatametaphoricastatemensuchasthatsomethings
abanandallows usto pretendhat[the thing] hasall the propertieof abanand. Ourpretenceapproacttan
alsobeseerasaspecialkaseof theblendingideain cognitive linguistics(Fauconnie& Turner1998),in that
the pretencecocoonactsa blendingspacemeldingtogethetto someextentthe domainof love relationships
with that of journess. Thereis a weakconnectionto Hobbsalso,in thatin his treatmentof corventional
metaphot(Hobbs1990)he applies,muchaswe do, source-domaimpropertiesandrelationshipgirectly to
target-domairentities,althoughhe doesnot malke useof cocoons.

Within-pretenceeasonings similar to the simulativereasoningusedor proposedy mary researchers
for reasoningaboutagentsbeliefsandreasoningseee.g.,Carruthers& Smith1996,Creary1979,Davies
& Stonel995).0ur useof pretencas roughlytantamounto simulatingthe reasoningf a misguidedagent
who believesthe metaphoricauitteranceo beliterally true.

In generaltherecanbe more than one pretencecocoon(e.g., becausef metaphorcompoundingas
explainedin Lee & Barnder2001a) but in this articlewe will assumgustone.

2.9 Any KnowledgeUsablewithin the Pretence

Theapproactallows anyknowledgethatthe understandepossesse® be usedinsidethe pretencenot just
source-domaiknowledge,becaus¢heapproachdoesnot subscribeo ary explicit or precisedelineatiorof
domaingn thefirst place(recallsection2.3). However, in practice mostof thereasoningvithin thepretence
cocoonis basedon source-domairknowledge, with somereasoningstepssometimesheing suppliedby
ancillaryassumptionsThisis soatleastfor theexamplediscussedh this paper Thusthenotionsof within-
pretencereasoningand within-source-domaimeasoningare for the purposef this paperapproximately
interchangeable.

Becauseary knowledgeis usablen the cocoon thereis adangethatreal-world knowledgethatcontra-
dictstheinformationthatis postulatedr inferredin the pretencecocooncouldinterferewith thereasoning
there.Moreover, evenknowledgethatcouldintuitively be regardedaspertainingto the sourcedomaincan
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causeinterferencewithin a pretence.For example,in a usageof MIND AS PHYSICAL SFACE, the hy-
pothesighatsomeparticularpersons mindis a physicalspaces likely to arisein thepretencecocoon.But,
it is reasonabléo supposeahatthe understanddbelievesor caninfer thatmindsarenot, in reality, physical
spaces.This informationcanbe usedin the pretenceandwill thereforecausea conflict. The approacho
this takenin our approachs to include a special,but very generallyframed,provision in the handlingof
reasoningonflicts. This provision saysintuitively, thatthemorethatanargumentwithin thepretenceelies
on particularinformationplacedwithin the pretenceasopposedo informationarisingfrom knowledgeof
reality, the strongeiit is.

The knowledgethat mindsarenot physicalspacesamguably pertainsto the domainof physicalobjects
andspacesaswell asto thedomainof mind. On this assumptionye have seenthat even sourcedomain
knowledgemaybedefeatedvithin apretencelf theknowledgeis notregardedaspertainingto thephysical
domain, then the example shavs one way in which non-source-domaikknowledge may be usedin the
pretencealbeitin this casedefeatedhere.

2.10 Identities Rather Than (Some)Correspondences

We have alreadynotedthat the sourceand target domainsin metaphorcanoverlap,in an particularcan
involve a setof sharedindividual entities, suchasthe peoplein the freevay-of-love example. This ob-
senation, coupledwith our useof pretenceleadsusto allow individual entitiesto be sharedbetweerthe
reasoningwithin the pretenceand the reasoningoutsideconcerningreality. Thus, someof the mapping
betweerthe pretenceandreality actuallyconsistof identity relationshipdetweerindividual entitiesinside
andindividual entitiesoutside. We consideridentity to be a specialcaseof mapping.A sharedndividual
entity’s propertiesandrelationshipswithin the pretencewill of courseusuallyconflict, in part, with those
theentity hasin reality.

The possibility of sharingdoesnot prevent the pretencancluding individuals not appearingn reality
andvice versa. In somecasestheremay be non-identitymappingrelationshipdinking within-pretence
entitieswith within-reality entities.

2.11 Uniformity and Mixednessof Reasoning

In ourapproachreasoningf thevariousdifferenttypes—uwithin-pretenceutside-pretencenappingactions—
canbefreelyinterleaved or carriedoutin parallel. At onemomenttheunderstandetanbepursingareason-
ing line within the pretencepnly to switch to doing somemappingand someoutside-pretencesasoning,
andthento switchback. Thethreetypesof reasoningarenot packagednto differentstages.

Thethreetypesarenot to be thoughtof asintrinsically differentin their detailedoperation.They can
all be handled,for instance by the applicationof rules of a uniform shape,asis the casein the ATT-
Metasystem.Moreover, we stresghatthe source-domaimeasoninglonewithin a pretencas justlike the
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reasoninghatreally might be neededor reasoningabouta situationthata discoursecould describdn the
sourcedomain,suchasa caseof peopledriving on arealfreavay.

2.12 View-Neutral Mapping Adjuncts

Carbonel(1982)proposedhatcertainaspect®f sourcesendto mapoverto tamgets,irrespectie of whatthe
particularmetaphoricalview at handis. Roughlyfollowing his line, althoughdepartingsignificantlyfrom
the specificsof his suggestionywe assumeat leastthe following view-neutal mappingadjuncts(VNMAS).

They aredefaultsthatcanin principle be blocked by particularmetaphoricaliews or by incompatibility
with the understandes’knowledge of the target. We call them mapping“adjuncts” and regardthem as
standardout implicit aspect®f all view-specificmetaphoricamappings.In the descriptiondelov we use
theword “mappee”of a source-domaiitem to meanthe taget-domairitem to which it maps.® Recalling
section2.10, the mappeemay be the sameas the mappedsource-domairentity (thoughwith somevhat
differentproperties).

Causation/AbilityVNMA: Causation prevention, helping, ability and (dis)enablementelationshipsbe-
tweeneventsor otherentitiesin the sourcemapto causationprevention,... relationshipdetweertheir
mappeesif they have ary).

Chang VNMA: If thereis a changeaventfrom onestateof affairsto anotherin the sourcedomain,where
the statesf affairsthemseleshave mappeeén thetaigetdomain,thenthe changeaventhasa mappee
thatis a changeaventbetweerthelatter statesof affairs.

Time-oder VNMA: Thetime-orderof eventsin asourcedomainis the sameasthatof theirmappeevents,
if arny.

Duration VNMA: Qualitative lengthof time, in the contet of the sourcedomain,thatis consumedy an
eventmapsidenticallyto qualitative lengthof time, in the context of thetamgetdomain,consumedby the
mappeevent,if ary. For example,if somethingakesalongtime in the context of the sourcedomain
thena mappedarget event takes a long time in the context of the taiget. Also, qualitative duration
comparisonsnapover.

Event-Shap®¥NMA: Aspectuafeaturesof events/situations/pcesses, suchaswhetherthey have astartor
end,or areintermittent,mapidenticallyto mappeevents/situationsfpceses

Mental/EmotionalStates VNMA: If someagentsin the sourcedomainmapto someagentsin the tar
getdomain,then mentaland emotionalstatesof the agentsmapidentically exceptthat their objects
or propositionalcontents(if ary) are modified suitably by ary mappingrelationshipshat apply and
providedthatthis modificationcanbedone.

For example,if Johnand Mary arguing is metaphoricallyviewed as Harry and Sally (respectiely)
engagingn physicalcombatthenthe sourcedomainpropositionthatHarry believesheis losingin the

%In standardnathematicalerminologyit would bethe“image” of the sourcetem.
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combatmapsto the taget domainpropositionthat John believeshe s losing the argument,assuming
thatcombat-losingnapsto argument-losing.

TheVNMA allows for object/content-fregstates Thus,Johns beinghapyy in the sourcedomainmaps
to Johns beinghapyy in thetargetdomain.

Modality VNMA: Relatve degreeof necessitypossibility obligation,tendeng, etc. in the sourcedomain,
for actorsto undertak actionsor for a stateof affairsto obtainmapsidentically to relative degreeof
necessitypossibility etc. for mappeeactors,if ary, to undertak mappeeactions,if ary, or for mappee
statesf affairsto obtain,if ary.

Value-lidgmentVNMA: Levels of goodnessimportanceor othertypesof value assigneddy the under
standerto statesof affairs in the sourcedomainmap identically to levels of goodnessetc. of their
mappeestatesof affairs, if ary.

UncertaintyVNMA: Thelevel of certaintywith which situationshold in thesourcemapsatleastroughlyto
level of certaintywith which their mappessituationsjf ary, hold.

FunctionVNMA: Functiongi.e.,purposesened)of entitiesin the sourcedomainmapto functionsof their
mappeesf ary.

Qualitative Degree VNMA: If the holding of a gradedpropertyor relationshipin the sourcemapsto the
holdingof agradedpropertyor relationshipn thetamet, or vice versathenthe qualitatve absoluteand
relative degreesmapover identically For example,if presencef abose-normaltemperaturanapsto
presenceof anger thena high temperaturenapsto intenseangey andthe higherthe temperaturehe
moreintensetheanger

Negation VNMA: If a propertyor relationshipin the sourcemapsto a propertyor relationshipin the tar
get,thennon-possessioof the sourceproperty/relationspi mapsto non-possessioof thetargetprop-
erty/relationship.

Set-hoodvNMA: If entitiesof a certaintype S in the sourcemapto entitiesof type T in thetamget,thena
setof entitiesof type S in the sourcemapsto a setof entitiesof typeT in thetamet.

Set-Siz&/NMA: Qualitative size (relative or absolute)of setsin the sourcemapsidenticallyto qualitative
sizeof mappeesetsin thetamget. E.g.,if asetis largein thetermsof the sourcedomainthenits mappee
(if ary) in thetargetdomainis alsolargein thetermsof thatdomain.

Physical-Siz& NMA: Qualitatve physicalsize(relative or absolutepf physicalobjectsin the sourcemaps
identicallyto qualitative physicalsizesof mappeebjects(if physical)in thetarget.

The VNMASs usedin examplesn this paperare: Causation/Ability Event-Shape\ental/Emotionabtates,

Value-JudgmentJncertainty Qualitatve DegreeandNegation.

It mayin future be necessaryo postulateotherVNMAS, to generalizeor combinesomeof them, or
to arrangethemin a precedencerderingas Carbonelldoes. In proposingthe VNMAs we do not claim
to be doing more than collecting and explicating some(generallytacit) assumption®f mary metaphor
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researchersin somecasegesearchersxplicitly setgreatstoreon relationshipdike the VNMAs abore.
Exampledncludethetime-order/duratiomndevent-shap&NMAs, which arestronglyrelatedto the map-
ping of eventstructurein Lakoff (1993),andthe causatiormappingin SME examplegFalkenhainesetal.,
1989), a primary specialcaseof the generalpreseration of “higherorder” relationshipgn an attemptat
systematicity Also, sincenon-unarypredicatesnapidenticallyin SME asdescribedn Falkenhaineretal.
(1989),mary (thoughnotall) of the VNMAs would justfall out of thatidentical-mappingassumptionThe
reasonwe proposespecificVNMAS, ratherthanproposinga generaltransferprinciple of which mary at
leastof the VNMAs would drop out asspecialapplicationsjs thatwe wish to be conserative aboutwhat
is proposed|t is alarger claim thanwe wish to malke thathigherorderpropertiesor structurein generais
mappecaover.

Equally it would be too bold without extensve further evidenceto adopta default thatary source-
domainpropertyor relationshiphatmakessensewithout changen thetargetdomainis to be mappecdover
identically This issueis animportantbecausén mary casegshe target and sourcedomainsin metaphor
significantlyoverlap.

Going back to the freavay-of-love example, (1), Lakoff doesnot give (loc. cit., nor asfar aswe
know, elsavhere),an explanationof why the excitementmapsover. In our approacht is mappedby the
Mental/Emotions-StategNMA. Sincetheagentdn thesourcedomain(theoccupant®f thecar)areindeed
mappedin fact,areidenticalto) agentsn thetargetdomain,namelythelovers,the emotionof excitement
mapsoveridentically Supposevetake theexcitementn the pretenceo beaboutthewholefreevay-driving
situationencapsulateih thedirectmeaningof the utteranceThis situationmapsto someunanalyzeditua-
tion or otherin thetargetdomain.Sothe particularexcitementn thepretencecanbetransferredo become
thelovers’ excitementaboutthattarget-domairsituation.

2.13 Main Operationsin Understanding

Figure 1 impressionisticallydepictsthe main typesof processingactvity thatwe claim shouldtake place
in theunderstandingf map-transcendingnetaphoricaltterancesvherethe metaphoricityis notsidelined.
Themaintypesare:

e constructiorof thedirectmeaningof the utterancdrecallsection2.1)

¢ placingof it in thepretencecocoon

¢ usually performancef (predominantlysource-domaineasoningwithin the pretencecocoon,using
thatdirectmeaningogethemwith generaknowvledgeaboutthe sourcedomain

e possibly applicationof ancillary assumptionso createfurther propositionswithin the pretenceco-
coon
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e Mappingacts,including at leastonethat goesfrom sourceto target; the actscanbe applicationsof
view-specificmappingrelationshipor VNMAs.

Thislisting doesnotimply ary particularorderingof the operationsnentionedandindeedthey arenotthus
orderedn ATT-Meta.

As exemplified by the freevay example,a crucial aspeciof our approachs a default that goesin the
diametricallyoppositedirectionto map-creation:

Map-ExtensiomMinimization: By default,anextensionof themapping(s)n thestoredmetaphor
ical view(s) usedin anutteranceto cover map-transcendingspect®f theutteranceshouldnot
be sought.It shouldonly be soughtwhenthereis a specificneedfor it posedby the discourse
understandindask. (Also, we suspecthat it may often be difficult or impossibleto find a
suitable nhon-arbitraryusefulextensionaryway.)

We stresghatunderstanderarefreeto extendmapsif they have reasorto do so. It is justthatwe aretrying
to minimize the amountof extensionour approachobligesthemto do. We compensatéor the reduced
relianceon map-etensionby

Relianceon On-The-FlySouce-DomainReasoningwhichis reasoningonductedn theterms
of thesourcedomain largely in aneffort to inferentiallylink map-transcendingource-domain
notionsusedin thedirectmeaningof the utteranceo source-domaimotionsfor whichthereis
alreadya mappingrelationship sothatonly an existing source-to-tayet mappingrelationship
is used.

Thefollowing is alsoinvolved:

TransferWarranting by UnmappedStructue: in the caseof map-transcendingietaphorical
utterancesthe warrantfor attemptingto transfera source-domaimepresentatiomay include
inferentiallinkageto [A] complex source-domairstructureghat arisefrom the utterancest
handandthatare,typically, notthemselesmappedo parallelstructuresn thetargetdomain,
and[B] generalknowledgeof the sourcedomainthat, again,is typically not mappedto the
tamget®

In the freawvay-of-love example,aspecf{A] appliesbecauséhe propositionsn the sourcedomainthatare
transferredare warrantedby inferencefrom the freavay-driing situation, which is not mappedin ary
detailed structuredwvay to thetargetdomain.Certainly we canpostulatethatthereis somethinghe lovers

®By a transferactionwe meana mappingactionthat mapsparticularpiecesof source-domaititems that have not yet been
subjectto suchanactionin the ongoingmetaphowunderstandingrocess.
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metaphorical utterance

PRETENCE COCOON

source-based meaning

REALITY SPACE

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

but can involve any domain

Figure 1: Impr essionisticdepiction of reasoningin the general approach. The heaily outlined box
shaws the pretencecocoon. The region outsideis the top reasoningcontet in which the understander
reasonsaboutreality as he/shelitseesit. Bold arravs shav the action of mappingrelationships. Other
arrons, apartfrom theoneatthetopleft, shav reasoningctionswithin reality or within thepretenceThese
stepscanbethe applicationof domainknowledgeor (wheninsidethe cocoon)of ancillaryassumptions.
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aredoingthatcorrespondso driving in thefastlane.But thatsomethings anunanalyzeentity. Aspect[B]
appliesbecausé¢hesource-domaineasoningestsin parton generaknowvledgeaboutfreevaysanddriving
culture.By default (or sowe mustassumdrom Lakoff's comments)fast-lanadriving is fasterthandriving
in otherfreeway lanes,andfreevay driving in relatively fastaryway. The speedeadsto excitement.The
generaknowledgeusedheredoesnot itself needto be mappedn ary way at all but is crucialin Lakoff's
interpretatiorof the utterance.

Our warrantingprinciple contrastswith animportantthemein muchmetaphortheory including that
basedon analogysystemsuchasSME, ACME andIAM (Keanel988),wherethe warrantfor attempting
to transfersource-domailinformationover to the target domainis its connectiity to othersource-domain
informationthatdoeshave adetailednappingo thetarget. For instancein thewaterflow/heat-flav analogy
discussedn Falkenhaineret al. (1989),the warrantfor transferringthe propositionthat the waterflows
(to becomethe tarmget-domainpropositionthat the heatflows) is the detailedstructuralmappingalready
establishedetweenotheraspectf the two situations. We are not againstthis type of warranting,but
we draw attentionto the factthatit is not enoughby itself, andindeedmay be of minor importancefor
map-transcendingtterance®asedn storedmetaphoricaliews.

3 Application to ExamplesDiscussedor Neighbouring Approaches

In this sectionandthe next we will shav how our approachappliesto variousexamplesthat have been
discussedn metaphoresearchThey areexamplesfor which the researcherbave indicatedparticularin-
formationalcontritutions(claims,etc. aboutthetamgetdomain).andwewill shav how thoseindependently-
proposectontrilutions,andothers,canbearrived at by meansf ourapproach.

In the presentsectionand later ones,our statement@&boutwhat metaphoricaviews are involved in
exampleswhatviews arestoredn theassumednderstandeandwhatdirectsensesf wordsarepossessed
by understanderare our bestguessedut are not firm claims of this paper Our focusis in the style of
processinghat canbe basedon storedmetaphoricaliews anddirectsenseswhatever particularonesthey
happerto bein agivenunderstandeait a giventime.

In the presentsectionwe addressapproacheshat are “neighbours”of oursin that they placesome
stresghowever sketchily) on source-domaimeasoningand/orrefrainingfrom constructingmapsfor map-
transcendingotions.We omit Lakoff’s approactaswe have alreadyconsideredhe freavay-of-love exam-
ple.

3.1 Grady’sHouseof Many Mansions

Grady (1997) appeargo recommendsomedegyree of map-etensionminimization and certainforms of
source-domainreasonindgcouchedy him asmetorymic acts).But we disagreavith his claim (ibid., p.280)
thatadditionalmetaphoricaViews (i.e., additionalmappingsjareneededo dealwith themap-transcending
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aspectof the following example. It is partof anexcerpt, cited by Grady(1997),from a New York Times
BookReview article:

(2) The houseof psychoanalysifiasmary mansionsput someof Freuds followers... have not
wantedto live in themainhouseandhave built their own anneesandouttuildings.

We assumehat Gradyis correctin sayingthat the examplefrom which the abore excerptis taken rests
on metaphoricaliews of ORGANIZATION AS PHYSICAL STRUCTURE,the organizationsn question
beingvariousformsof psychoanalyti¢hought-systenfor theory),andESPOUSEDIHOUGHT-SYSTEM

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

viewed asa persorns home.Hence having oneof the dwellingsin the exampleashomemapsto espousing
thecorrespondinghought-system.

Thereasoningrocesave adwcatefor our excerptfrom Gradys exampleis sketchedin Figure2. Pre-
sumablyORGANIZATION AS PHYSICAL STRUCTURESmapsphysicalcontainmentelationshipsto
organizationakontainmentelationships.In the sourcedomainit canbeinferred,from the directmeaning
of the utterancethatpsychoanalysisgua-house physicallycontainshe mainhouse theannexesandout-
buildings. Therefore py thecontainmenmappingrelationshippsychoanalysis beingclaimedin reality to
containcorrespondingtems.Becausgsychoanalysis athought-systenit is inferred(defeasibly)outside
thecocoonthattheseitemsarealsothought-systems.

The annexes and outhuildings have beenbuilt by variouspsychoanalystsA source-domaitinference
from this is that thesesub-huildings have beencausedo exist by the psychoanalystsSincethesepeople
arealsoin thetamgetdomain,the causation-tosdst is transferredy the Causation/AbilityandEvent-Shape
VNMASs to becomecause-to-@st propositionsn thetaigetdomain. Themappingn ESPOUSELSYSTEM
AS HOME combinedwith the Event-Shap&NMA cancreateghetamget-domaimropositionthatthepeople
cameto espousehethought-systemsorrespondingo the sub-huildings.

Noticefrom the Figurethatthe ESPOUSELSYSTEMAS HOME mappingactionsdependnit already
beingestablishedhatthe relevantitems,the onesviewed assub-huildings within the pretenceareindeed
thought-systemin reality But thatestablishingelieson a useof the ORGANIZATION AS PHYSICAL
STRUCTURESmapping.Thusthe overallreasonings a comple& intertwiningof mappingactions within-
pretenceeasoningtepsandreasoningtepsoutsidethe pretence.

Noticealsothatsignificant,defeasiblénferencestepan source-domaitermsareneededsuchasgoing
from stoppingliving in abuilding to stoppinghaving thatbuilding asones home.Much of therich general
knowledgeusedhereis not paralleledin the tagetdomainandthereforeillustratesaspec{B] of Transfer
Warrantingby Unmappedstructue. Thetreatmenbf theexampleclearlyillustratesour mainprinciplesof
Map-ExtensiorMinimization andRelianceon On-The-FlySource-Base&easoning.

Tensein the Englishglossesn Figuresis actuallyhandledby the Time-OrderVNMA (Barnden& Lee
2001), togetherwith identity mappingof the presenttime point. Therefore the mappingarrovs marked
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“The house of psychoanalysis (P) has many mansions,
.... outbuildings”

SOURCE-BASED MEANING (partial)
P is a house
P has a main house, MH
FF has not wanted to live in MH
FF has built A
A is an annex to MH

/ / VNMAs

e FF caused A to exist

*— eventually:
’_ FF espoused A

FF caused A to exist
VNMA
eventually: ==
A was the home of FF s
]
stopped:
FF living in MH yawe

stopped:

VNMA

previously: =
MH was the home of FF

—e

MH being the home of FF —GC —>

—— A is a thought-system

stopped:
FF espousing MH

| MHis a thought-system

—
)‘ previously:

r FF espoused MH

P is a thought-system
L~ P is an organization

g MH is physically-within P
A is physically-within P

MH is organizationally-within P

A is organizationally-within P

J

Figure2: Grady's Houseof Many Mansions. Shaving in simplified form how the approachcould deal
with the Gradyexcerpt(2). In thisandlaterfigures,a mappingarrav labelledVNMA or VNMAs shavsthe
actionof oneor moreVNMAs. A mappingarrov markedwith acircle shavs theactionof a mappingrela-
tionshipspecificto a particularmetaphoricaview. The statementsvithin the diagramare Englishglosses
of expressionsn someinternalrepresentatioschemeusedby the understanderOnly a selectionof the
possiblepropositionsandinferentiallinks areshavn. Statementsvith no apparensupportareprovided by
thediscourser backgroundknowledge.As suggestethy thethin linesjoining with thefatarravs, mapping
applicationsoftenrequirecertainside-conditiongo be satisfiede.g. thatsomethings a thought-systenor
anorganization.In the presenfigure, FF is onearbitraryfollower of Freud. Theoriesarea specialcaseof

thought-systems.
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by a circle asview-specificoftenrepresenin actualitythe combinedoperationof a view-specificmapping
relationshipandthe Time-Orde’VNMA.

3.2 MID AS and the Cold

Martin (1990)applieshisimplementednetaphounderstandingystemMIDAS (plusmetaphotacquisition
subsystenMES), to examplessuchas

3) Johngave Mary acold.

MIDAS canbeequippedwith knowledgeof particularmetaphoricalziews, suchasonein which a stateof
beinginfectedis castaspossessinthe infection Martin is specificallyinterestedn how MIDAS canthen
dealwith “gave a cold” eventhoughMIDAS doesnot asyet have a mappingfor the transferpossessio
sensef “give” (noradirectsensdor “give” in termsof causingnfections).Thus,in suchexamplesMartin
is focusedaswe areon map-transcendingsesof storedmetaphoricaliews.

MIDAS proceed®ssentiallyasfollows. Fromits built-in knowledgeof giving andpossessingf phys-
ical objects,it doesa source-domaimeasoningstepto infer thatJohns giving Mary the cold causedviary
to possesshe cold. It now appliesits known mappingof possessing-J-being-nfected, togetherwith an
identity mappingof causationfo infer that Mary wascausedo bein the stateof beinginfectedwith the
cold. It thensearche$or somethingn thetamgetdomainthatcancausesucha stateandfindsthe actionof
infection, finally concludingthat JohninfectedMary with the cold. Also, the systemsurmiseghatgiving
mapsto infecting (whenthe given objectis aninfection), andaddsthis knowvledgeto the knovn mapping
above soasto beableto handlefuture similar examplesmoredirectly.

All exceptthesefinal stepsof searchingfor the infection-actand creatinga nev mappingproceeds
roughly accordingto our approachalthoughMartin doesnot couchhis approachin termsof pretence.lt
followsthatourapproacttanhandlethe example exceptfor notaddressinghosefinal steps Notecarefully
however that our approach becauseof the Causation/AbilityVNMA, doesprovide for concludingthat
somethingcausedMary’s being-infected-with-dd state,wherethat somethings whatever it is in reality
thatis beingdescribedasJohn“giving” Mary the cold.

3.3 Variability in Hobbs

Hobbs(1990:p.60f discussesamongothers.computerscienceexamplessuchas“The variablewentfrom
0 to 1007 on the assumptiorthat the systemknows that a variablebeing“at” a valueV at sometimet,
usingthe spatial-positiomotion of “at,” implies that the value of the variableis V attimet. Thus,the
systempossesseamappingfrom spatialpositionto possessingalues(at specifictimes). The“went from”
is map-transcendindjowever, becauseahereis no mappingof spatialmovementof a variableto chang
of it value. But, usingordinaryreasoningaboutspatialmovement,the proposedsystemcaninfer that at
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onetime tl thevariablewasspatially-atO andat a latertime t2 the variablewasspatially-at100 (whereO

and100areimplicitly beingusedasnamedor spatialpositions). Application of the knovn mappingcan
thengeneratehe conclusionthat the variables valuewas0 attl and 100 at t2. Thus, our approachcan
handleexamplessuchas Hobbs'. His proposallike our approachallows unlimited amountsof source-
domainreasoningeventhoughthereasonindor theabore exampleis very simple.Hobbs' proposabvoids

creatinga mappingfor the physicalmovement(thoughhis approacto novel metapharibid. pp.64f, does
involve map-creation).

Narayanar{1997)is anotherauthorwhoseoverall approactio map-transcendingnetaphois similarto
oursin notrelying on mapextensionandrelying insteadon source-domaimeasoningsoour approacttan
handlehis examplesaswell in muchtheway we have indicatedfor HobbsandMartin.

4 Application to ExamplesDiscussedunder Non-Neighbouring Approaches
4.1 The FassDrinking Car

A representate exampleusedby Fass(1997)to illustratehis metabsystemis
4) My cardrinksgasoline

takenfrom Wilks (1978)! Thesystemcaninterpretthis asmeaning'My carusesgasoline’essentiallyby
finding an analogicalmatch,from scratch betweerthe knowledgethatanimalsdrink liquids andcarsuse
gasoline. Themetabsystemhasno prior knowledgeof ary particularmetaphoricaviews. However, we can
amguablyreanalyzehe examplemorenaturallyasa map-transcendinganifestatiorof a storedview.

Plausibly ordinary English userspossesa view of MACHINES AS CREATURES (asindeedFass
1997:p.318pointsout). Utterancesuchas“my radiois dead;, “my car haslife in it still,” “he killed the
engin€, “a middle-agedoaster” and“an aggressie lawn-mower” seento the presentauthoramundaneand
easilyunderstandabléWe assumehataspart of the view, a machines runningcorrespondso biological
actvity (internalor external). Thisis theonly view-specifianappingweneedn orderto beableto dealwith

(4).

The reasoningprocesss sketchedin Figure 3. From the direct meaningof the utteranceandsource-
domaingeneralknonledge,it canbe (defeasibly)inferredin source-domaitermsthat gasolinehelpsthe
car to be alive (biologically). But, by default, being alive enableshe creatureto be active. Therefore,
gasolinehelpsthe carto be (biologically) active. The Causation/AbilityVNMA combinedwith the abore
MACHINES AS CREATURES mappingnow provide the tamget-domaincontritution that gasolinehelps
the carto run. Furtherreasoningshawn in the Figure could now producethe conclusionthatthe caruses
gasoline.

"Theexampleis variedto “The cardrankgasolineat someplacesin Fass(1997).
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“My car (C) drinks gasoline”

SOURCE-BASED MEANING

C drinks gasoline

gasoline helps:
C to be alive

C belongs to speaker

Cisacar

C is a machine

\

gasoline helps:
C to be biologically active

C ingests gasoline

C is a living creature
\ VNMA
p—

[ e\

*- gasoline helps:

WCto run

VNMA
C causes:

some gasoline not to exist

w—
PRETENCE

COCOON

C uses gasoline

~ C causes:
some gasoline not to exist

Figure3: Fassdrinking-car example,(4).
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The productionof thesetamget-domairncontritutionsdoesnot requireany mappingof drinking itself to
be created.Of course anunderstandecould go on to do the extra work of mappingdrinking itself to, say
theprocesf acarhaving gasolineputin it. Our pointis thattheinformationalcontritution Fassproposes
(thatthecarusesgasoline)doesnotrequirethis extrawork.

In our experienceof discussionsaaboutmetaphar peopleactually preferto interpret“My car drinks
gasolineasconnotingthatthe carusesgasolinequidkly andcopiously (Comparée‘the blotting paperdrank
up theink.” Also the entriesin Websters Third New International Dictionary suggestat leastmoderate
rapidity of ingestion.) Fass(1997:p.192himself malkes a similar obsenration, but dismissedt with only
a brief comment. But, becausean act of drinking is normally moderatelyfast,a useof the time-duration
VNMA would allow our approactio concludethatthe car’s useof gasolineis moderatelyfast. In orderto
for meta5to comeup with this contritution, it seemghatit would needto alreadyhave in thetargetdomain
a representationf carsusing gasolinemoderatelyfast, becausatherwisetherewould be nothingin the
targetdomainto be foundto be analogougo the source-domaisituation. This seemdo usanundesirable
restrictionon the systems abilities.

4.2 Jail Job

A centralexampleusedby Glucksbeg & Keysar(1990)in their catgory-inclusionapproacho metaphois

(5) My jobis ajail.

Accordingto thoseauthors the utteranceusesthejail asan exemplarof a (possiblyad hoc) cateyory
thatalsocoversthespealkr’s job. Thiscategory could,for instancebethatof thingsthatconfineoneagainst
oneswill, areunpleasanandaredifficult to escapdrom. We actuallychangehe exampleto “Tom’sjob is
ajail [for Tom]” for minor expositoryreasonsWe notethatthejob couldbeconfiningfor Tomin thesense
thathe cannotquit it and/orin the sensehathe cannotpartale (or is stronglyinhibited from partaking)in
actvities thatarenot dictatedby his job, suchasleisureactuities, evenoutsideworking hours,and/orthat
he cannotleave his job-sitesuringworking hours.Therearefurtheralternatve informationalcontrikutions.

In applyingour approacho the examplewe notethat,surely onething thatunderliesone’s understand-
ing of thesentencés thatTomis, metaphoricallyspeakingphysicallyin thejail. Evidently themetaphorical
view thatactuallymotivatesthe exampleis simply a familiar metaphorical/iew of LIFE-ROLESAS LO-
CATIONS,aspecialversionof STATESAS LOCATIONS.Onecommonlytalksof, for instancebeing“put
in”, “leaving” or being“thrown outof” ajob or othersortof position, Thelanguagef physicallocationand
movements fairly systematicallyisedfor discussiorof jobsandthelike. Thus,ouranalysisof theexample
is radicallydifferentfrom thatof the catgory-inclusionapproach.

We assumehat the direct meaningof the utterancenamelyTJ is a jail for Tom, whereTJis Tom’s
job, is putinto the pretencecocoon.Let us supposehata possiblesource-basedefault inferencefrom TJ
beinga jail for Tom this is that Tom mustcontinueto be physically-inTJ. And supposehatanothersuch
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inferenceis that Tom cannotpartalke in activities physically-outsid TJ. Given that mappingsinvolved in

LIFE-ROLE AS LOCATION asserta correspondencef (suitablecasesof) beingphysicallyin arole, X,

andhaving X asoneof onesroles,anda correspondendeetweeractvities taking placephysically-within
X andactvitiesforming partof X quarole,theinferenceslisplayedabove straightforvardly transferto give
the taiget-domaincontritutionsthat Tom mustcontinueto haverole (job) TJ andthat Tom cannotpartale
in activitiesthat are not part of TJ. We have alsoappealedereto the Event-ShapeAbility and Negation
VNMAS.

5 Application to Our Databank

Thepairof examplesn thepresensectioncomefrom our metaphotof-mind databankeitedabove. We sug-
gestinformationalcontritutionsthat, we believe, areplausibleonesin the actualcontets of the examples.
We treatthe examplesn somedetailasthey richly illustratethe principlesof our approach.

5.1 Anne and Kyle

(6) Thenoneday ... Annefounda recentticket stubin herhusband [Kyle’s] poclket; hed never
mentionedakingin ashav. “If ary of my girlfriends hadtold me a similar story, | would've
asledif they weresuretheir matewasnt seeingsomeonelse; saysAnne. “Instead,| justkept
saying, This is thethin partof thethrough-thi&-ard-thin sectionof our weddingvows. ”

In the far reachesof her mind, Anne knew Kyle washaving an affair, but “to acknavledge
the betrayalwould meanl’d have to take a stand. I'd never be ableto go backto what! was
familiar with,” shesays.Not until eightmonthshadpassedndshefinally checled the phone
bill did Anne confrontthereality of herhusbands deceptior?.

We concentraten the clauseshavn in bold font. We assumehatthis clausemanifestswo metaphorical
views, MIND AS PHYSICAL SFACE andIDEAS AS PHYSICAL OBJECTSfor anunderstanded. The
useof the seconds moreimplicit thanthat of the first, aswe will see. We assumehatU doesnot have
a mappingof the particularnotion of “far reaches’of a mind-spacento the mentaldomain,so that the
utterancdas map-transcendinfpr U in thisrespect.Moreover, we assumat is map-transcendini that U
hasno mappingfor a physically-locate@pisodeof knowing something For theexample theonly mapping
relationshipthatwe assumeJ to possesaspartof MIND AS PHYSICAL SFACE s:

(7) Whena persors mind is beingviewed asa physicalspaceanideas beingphysicallylocatedin
the spacecorrespond$o the persons beingableto operatementallyon theidea,to avery low
degreeatleast.

8In Linden Gross,“Facingup to the Dreadful Dangersof Denial? Cosmopolitan216§3), USA ed.,March 1994. Bold font
addedjtalicsin original.
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We alsoassumehatU holdsthat:

(8) Whenapersons mindis beingviewed asa physicalspacethe persons consciousselfis viewed
asa personphysicallylocatedin thatspace.Moreover, if the spacehasa mainsubregion, the
consciousselfis in thatsubrgion?

(9) WhenanagentX is viewedashaving a mentalstateor procesgphysicallywithin somesubrejion
L of his/hermind, thentheideasinvolved in thatstateor processarenormally alsophysically
locatedin L.

(8) and(9) areancillary assumptionforming partof theview. They enrichthenatureof theallegedphysical
spaceratherthanbeingsource/taget mappingrelationships.The secondancillary assumptionreflectsthe
factthatin usesof MIND AS PHYSICAL SPACE in realdiscoursementalstatesand processegreoften
portrayedashaving physicallocationsin themind.

As for IDEAS AS PHYSICAL OBJECTStheonly mappingU needgo possesss asfollows:

(10) When an idea entertainecby a personis being viewed as physicalobject, and the persors
consciousselfis viewed asa personthentheability of the consciouselfto physicallyoperate
ontheideacorrespond$o thereal persors ability to operatén a consciousnentalwayon the
idea.

In fact, this is a specialcaseof a moregeneralcorrespondenceayherethe singleideais replacedby a set
of ideas,andphysicalor mentaloperatiornon a setof ideasis assumedo meanconjointoperationonthem.
However, the moregeneralersionis not neededor the currentexample.

Stipulations(8-10) help to make senseof a large array of metaphoricalutterancesasedon MIND AS
PHYSICAL SFACE and/orIDEAS AS PHYSICAL OBJECTS not just the presentexample. In fact, for
mary examplesotherthe Anne/Kyle one,no mappingrelationshipsotherthanthe onesin this subsection
(supplementetly VNMAS) appeato beneeded.

We suggesthatallikely informationalcontritution of the bold clausein (6) to theunderstandingf the
discourseasawholeis the propositionthat

(11) The ideathat Kyle was having an affair was somethingof which Anne hadonly a very low
degreeof consciousawarenesgi.e. on which Anne hadonly a very low ability to mentally
operatan aconsciousvay).

The contrikution can be producedasfollows. (Figure5 belov shawvs the operationsdoneby ATT-Meta
on this example,to be explainedin Section8.) The direct meaningof the sentences to the effect that

We have alsodevelopeda variantaccountn which the personherself ratherthanher consciousself, is in the physicalmind-
spaceNotealsothatthe very notionof a consciousself maybe metaphorical.
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physically-inthe far readesof Annes mind, Anneknev that Kyle was havingan affair. From this and
(9), U caninfer within the pretencecocoonthatthe ideaK that Kyle was havingan affair wasin the far
reathesof Annes mind. Then,if we assumeJ is equippedwith suitablecommonsensknowledgeabout
people physicalobjectsandregions,U caninfer within the pretencecocoonthatideaK wasphysicallyvery
inaccessibléo Annes consciouself becausdy (8) Anne’s consciouselfis apersorandis in themainpart
of Anne’s mind, distantfrom thefar reachesA further stepof source-domaimeasoningcanconcludethat
the consciousselfhad only a verylow level of ability to opemte physicallyontheidea. Thenthe physical-
operability/conscios-mertal-operability correspondenc€l0) can map this source-domairconclusionto
becomehetamget-domaircontritution (11). This stepappealdo the Qualitatve DegreeVNMA aswell.

Map-ExtensionMinimization comesin becauseave claim that understandingf the clausedoesnot
involve anallegationthat Anne’'s mind really hassomeaspecthat correspondgo the “far reades” of the
physicalspace Findingsucha correspondenivould probablybe impossiblefor anordinaryunderstander
U arnyway, becausehereis no generallyheld, non-metaphoricalcommon-senser scientific model of
mind thatwould allow the identificationof an aspecthatwould countas“far reaches. U couldtrivially
just stipulatethat Anne’s mind hassomethingthat correspondgo “far reacheg, but it is not clearwhat
purposethis would sene. Not only is thereno needto mapfarreacheshut alsothereis no needto map
relationshipsof physicaldistancewithin the mind-spacdo mentalrelationshipswithin the mind. Rathey
it is a consequencef physicaldistance namelya very low degreeof physicaloperabilityfor the ideain
questionthatendsup beingmappedo thetargetdomain.

Aspect{A] of TransferWarrantingby Unmappedstructurds illustratedby thefactthatthedirectmean-
ing is notmappedandaspec{B] by thefactthatthe utilized generaknowvledgeaboutphysicalobjectsand
space—foinstancehatdistancampliesinaccessibilityby people—haso mappinginto thetargetdomain.
Finally, thewithin-pretenceeasoningtepshatarenot producedy ancillaryassumptiongistrestonrules
aboutordinary physicalentities andhave nothingto do with metaphowor thetargetdomain(Anne’s mental
states).

5.2 One Small Voice AmongstOthers

The following are typical examplesof one commonmetaphoricalway of talking aboutmentalstatesin
ordinarytext andcorversation:“Part of mewasthinking do | really wantto havea seriousrelationship
with someoné haveto hide part of mylife from?”1% “Did part of youthink, ‘Yes,... I'm flattered...?” 11;
and“P art of youwantsto talk [aboutthe personalproblem]but part of youdoesrt’ 2 Wewill concentrate
onthefollowing moresubtleexample:

(12) Suddenlyl washaving secondhoughts. Aboutus,| mean.Did | really wantto getmarriedand
spendherestof my life with Mick? Of courseyoudo, onesmallvoiceinsisted.Are youquite

10Glamour Januaryl996,p.184.
1saidby presenteBuelLawley to intervieveein DesertislandDiscsprogramRadio4, England,12 May 1995.
125aidby counsellorAnn Dalein lectureat WycombeAbbey School,England, 10 May 1995.

27



sure aboutthat? anothemudged Somuchwasgoingonin my head,l couldnt sleept?

We assuméhesesxamplego manifesta storedmetaphoricaliew of MIND PARTS AS PERSONS¢losely
connectedo metaphoricaliews of self discussedy Lakoff (1996) (seeBarndenl1997, for further dis-
cussion). An agents inner personsunderthis metaphoricaview canhave have their own mentalstates,
emotions,etc. andcancommunicaten naturallanguagewith eachotherandwith the whole agent(asin
(12), andnoticethat“one small voice” could felicitously be replacedby “one small part of me”). MIND
PARTS AS PERSONSs a good exampleof sourceandtarget domainsoverlapping(recall section2.3).
Mentalstatesandnaturallanguagecommunicatiorareimportantin bothdomains.

Our applicationof Map-ExtensiorMinimizationto MIND PARTS AS PERSONSxampledies mainly
in our contentionthere is no needto try to find somereal aspectsof the agent's mind that corresponcdto
mentioneddr implied “parts,” Rather we only needto assumehatthe understandetJ, hasthe following
mappingrelationship:

(13)thepropositiorthatasub-persof of anagentX believes,desiresintendsmentally-questions.
T mapsto the propositionthatX hassomereasono believe, desire intend,mentally-questions
. T

We alsoincludethefollowing ancillaryassumptiong the metaphoricaVview, althoughthey arenotneeded
for the presenexample:

(14) Any utterancedy a sub-persor of anagentX arepartof a privatecorversationinvolving (only) X
andhis/hersub-persons.

(15) Thiscorversationis physicallyinsideX.

Becausef this secondassumptionMIND PARTS AS PERSONSxamplesthatinvolve utterancedy the
mind-partsarealsomanifestationsf IDEAS AS INTERNAL UTTERANCES ametaphoricatiew we will
notaddres&xtensvely in thisarticle but thatis discussedh Barnden(1997).

Example(12) furtherillustratesthe Map-ExtensiorMinimization default, asthereis no needeitherto
map the notion of “insisting” or of a “small voice” to the mentaldomainor to mapthe particularsmall
voice mentioned.Noticethatthe “you” in thatexamplearguablyrefersto thewhole agent,andthatthis is
consistenwvith assumptior{14).

The overall roughpatternof reasoningsuggestedor the exampleis sketchedin Figure4. We assume
that the understandehasalreadypresumedhat IDEAS AS INTERNAL UTTERANCES:Is in play, and
thereforethatthe smallvoiceis aninternal voice, not arealone. Then,usingknowledgeaboutthe source
domainof verbalinteraction,the understandecaninfer within the pretencecocoonthatthereis a person

3My StorymagazineMay 1995, EditionsPresd.imited, Gibraltat p.6/7.talics in original. Paragraptbreaksdeleted.
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P whosevoice it is, andsincethe voiceis insidethe writer (the“l” in the discoursethenpresumabhthat
personis too. Similarly, the owner of the secondmentionedvoice is presumablya sub-persorof Mary.
Now, the factthatthefirst sub-persorinsistssomethingmpliesthatit assertst, whichin turn implies by
defaultthatit believesit. Thefactthatthe secondsub-persomverballyquestionghefirst’'s assertioimplies
by default thatthe seconchasa mentalquestioningattitudetowardswhatwasassertedy the first. These
inferencesareagainperformedusingordinarycommonsensknowledgeaboutspeectandthought. Thus,
by meansow of themappingrelationship(13) theunderstanderaninfer (by default) the contritutionsthat
(a)theagenthassomereasorto believe thatshewantsto marryMick andthat(b) theagenthassomereason
to questionwhethershewantsto marry Mick.

MIND PARTS AS PERSONSxamplesllustrate TransfesWarrantingby Unmappedstructureparticu-
larly vividly, asthe sub-personarenot mappedo realaspect®r componentsf theagent.Also, examples
like the small-wice onewherenaturallanguagecommunicatiorcomesin requireconsiderable&eommon-
sens&knowledgeaboutverbalinteraction.This knowledgedoesnot needto be mapped.

6 ApproachContd.—Discourse-Query-DiectedGuidanceof Reasoning

We have postponedhe issueof the presentsectionuntil nowv becausdhe approacts abilities discussed
sofarwereableto be be presentedndependenthof it, andbecauset raiseslarge, outstandingliscourse-
understandingroblemsthat have relevancefar beyond metaphar The sectionshavs that our approactis
anattemptto make metaphotprocessig researchmoreattentive to discourseontet andgoalsarisingfrom
discoursea needstronglyemphasizethy Cameron(1999a).

In previous sectionswe have purportedto reasonforward from the direct meaningof utterancegin
the pretencecocoon)andthen appliedmetaphoricamappingsto arrive at informationalcontrikutionsin
thetargetdomains.We ignoredotherpossibleinferenceghatcould be made not specifyingary principles
wherebythereasoningouldbe guidedtowardsthe particularcontributionsdiscussedBut we now obsere
that powerful guidances often, andperhapdypically, at hand. We proposetwo guidanceprinciples,both
appealingo the notion of query-diectedreasoninglmorecommonlybut lessclearly calledgoal-directed
reasoning)Query-directedeasonings commonin Al becausef its tendeng to guidereasoningusefully
Thequeriesn questionarehypothesizedo arisefrom (partial) processingf the co-text andothercontext.

In query-directedeasoningn generala queryis simply somepropositionposedwithin areasonensa
guestiornthatis of interest:it is not necessarilsomethinghatthe reasonewantsor expectsto betrue. The
reasoneproceeddackvardsfrom queriegatherthanforwardsfrom providedfacts.For a particularquery
thereasoneperformsreasoningctsto find supportfor and/oragainsit. Thereasoneinvestigateshequery
by seeingwhetherit matchesknown factsor could be the outputof reasoningulesor othermechanisms.
Thelatter pathtypically causegurtherqueriesto arise,which we will call subqueriesFor instancegiven
the query“JohnresentsMary?” one subquerycould be “John s often rudeto Mary?” This might arise
becausé¢hereis adefaultrule sayingthatif X is oftenrudeto personY thenX resentsy.

29



parts of discourse chunk (12)

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

SV is a small voice

SV insists A wants to marry Mick

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

A wants to marry Mick
owner of SV is a person §
K S is physically in A

S insists that A wants to marry Mick

S asserts that A wants to marry Mick

~ A has reason to
1) believe that

A wants to marry Mick

S believes
A wants to marry Mick

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

O verbally questions whether ....

A has reason to
mentally question whether
A wants to marry Mick

14
O mentally questions whether @

A wants to marry Mick

PRETENCE
COCOON

Figure4: Small-Voice example, (12). The exampleusesmappingrelationship(13), as depictedby the
upperandlower fatarrows, but notthe ancillaryassumptiongl4) and(15).
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A querycanhave someunspecifiegarts,andoneeffect of gatheringevidencefor the querycouldbeto
specifythoseparts.For example,aquerycouldbe“SamlikesX?” whereX is avariable,andthenevidence
may be foundthatSamlikespianomusic,Samlikespeanututter andSamlikeshimself.

Theresultof investigatinga querycanbeto refuteit. Whena queryhasbeensupportedo lessthanfull
certaintyit is beneficialto investigatets negation,in casethe evidencefor the negationis stronger So, to
continuethe example the systemmight setup “Samdoesnot like peanutbutter?” asa newv query andthis
mayturn outto bemorestronglysupportedhan“Samlikespeanututter”

In our approachthe two guidanceprinciplesbasedon query-directedeasoninghat were alludedto
abore are:

A. In attemptingto draw contributionsfrom a metaphoricalitterancethe understandecan exploit its
surroundingcontext by guiding the reasoningowardsaddressingary queriessetup by processing
thatcontext.

B. The Map-Minimization Default is anotherpowerful reasoning-guidar tool, by guiding reasoning
towardslinking up with existing mappingrelationships.The conditionsof applicationof thoserela-
tionshipsaretantamounto queries.

Theinformationalcontributionsaddresseth examplesabove canin principle bedervedwithoutthis help—
thequestionis the practicaloneof how to guidereasoningowardsthemso asto reducethe effort spenton
fruitlessor irrelevantinferencing.We now considetthetwo principlesin reverseorder

In MIND PARTS AS PERSONSf the metaphoricamappingrelationship(13) mapsmental/emotional
statef subpersonsBy thisveryfact,within-pretenceeasoninganbeguided(in part)towardsconcluding
thatsubpeopléhave mental/emotionastates.Thus,in the Small-\bice example,no mental/emotionastate
or subpersons explicitly mentionedn the utteranceput principle (B) providesguidancetowardsfinding
suchsubpeopleand their mental/emotionastatesif the understandehasary reasonto suspecthat the
MIND PARTS AS PERSONSyiew is relevant.

In principle (A) we assumaa patrtially discourse-queryigcted accountof understandingior example
asdetailedn Lee(1998).Hobbs(1985)andMann& Thompson(1987)have discussedhow theneedto find
coherencédetweerutterancegausegeasoningjueriesto arise. And it is well recognizedn the metaphor
literaturethattheinterpretatiorof metaphoricauitterancesanbeaffectedby contet. In particular context-
derived reasoningquerieshasplayedan importantrole Hobbs’ approachto metaphorand other matters.
They have doneso alsoin the study of analogy including the researcrsurroundingACME (Holyoak &
Thagard1989),the SME versionmentionedoy Markman(1997),andlAM (Keanel988). Somepsycho-
logical experimentson bridginginferencesn discoursaunderstanding—infencesaimedat tying different
utterancesogether—suggesthat much of the information extractedfrom utterancess only extractedin
orderto help explain otherutterances.For instance|f thereis mentionin one utteranceof coffee being
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stirred, thenthereis no inferenceof a particulartype of stirrer unlessthat informationis helpful for un-
derstandinganotherutterancee.g. “The spoonwasdirty”: processingf this sentenceanthensetup a
gueryroughlylike“Is therea spoon?”)However, thepsychologicabvidenceappearsnixed(seethevarious
studiesin Graesse®& Bower 1990) andto be cloudedby methodologicallispute(Keenaret al., 1990).
Finally, Cameron(1999b:p.127}tressethatmetaphoricalitterancesreoftenaccompanietly explanatory
paraphraseslose-by

Thus,consideratiomf contextually-derved querieds notuniqueto ourapproachbutit is unusuafor the
matterto be addresseth analgorithmicallydetailedway in metaphoresearchOf course utterancesnust
beableto yield informationalcontritutionsto someextentwithoutthe help of queriesarisingfrom context.
Therefore,we expectthat the reasoningthat occursduring understandings in generalsomemixture of
reasoninghatmovesforward from the directmeaningof the utteranceandreasoninghatmovesbackward
from the queriesarisingfrom context. We do not asyet have a detailedaccountof the managemenf this
mixture,aswe have paidattentionmostlyto the query-directecispectsNor do we have a completetheory
of how queriesaremutually posedby utterancedn a discoursen thefirst place.However, in the following
we will sketchplausibleprocessewherebyqueriescouldarisein particularexamples.

We do not assumehatutterancesn a discoursearefully understoodn orderof presentationalthough
no doubtthey are partially understoodn that order Thus, queriessuggestedy an utterancecan guide
fuller understandin@f another only partially understoodutterancewhich may be eitherearlieror later
in the discourse.In particular a reasonablestratgy for mary typesof troublesomeutterancejncluding
metaphoricalbbnesdetectedas being such, is to be preparedto suspendhe understandingrocessuntil
succeedingontext canbe examined.

In the Anne/Kyle examplewe addressedhe clause‘ln the far reacheof her mind, Anne knev Kyle
washaving an affair” We shaved how the contritution thatthe ideathat Kyle was havingan affair was
somethingof which Annehad only a very low degree of consciousawarenesscould be reached.We now
shav how reasoningcould be guidedin a ratherdirectway towardsthis contrilution by a context-derved
guery illustratingthe actionof principle (A). Theclausein questions immediatelyfollowedin (6) by “b ut
‘to acknowledg thebetrayalwouldmeanl’ d haveto take a stand.l’ d neverbeableto gobad to whatl was
familiar with, shesays. We assuméhatonesensdhe understandegpossessef®r “to acknavledge[that]”
is to have consciouswarenesshatsomethings thecase'* The“but” joining thetwo clausesuggestshat
theissuegaisedby the secondclauseareimportantfor thefirst clause andthattheremay be a contrast.®
Therefore|t is reasonabléo supposéhat preliminarysemantic/pragmatigrocessingf the secondclause
cangiveriseto thefollowing queryposedwith respecto thefirst clause:

to whatdeggreeis Anneconscioushaware, within the situationreportedin thefirstclause?

Hcf. “to recognizeto ones self’ in Websters Third New International Dictionary. Note thatevenif a non-mentalkenseof
“acknavledge”wereadoptedn thecurrentpassaget would defeasiblyimply consciousnentalawarenesén ary case.

5Thesensef contrasis heightenedy thefactthattheverb“acknovledge”suggestanoppositionof views explicit or implicit
in the overall discourseor discoursesituation,asevidencedoy Hunston$ (1995)corpusstudyof the useof this verh
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Sincepreliminaryprocessin@f thefirst clausecanyield thatthatsituationis to do with knowing thatKyle
washaving anaffair, thequerycanreadilyberefinedto become

(16) to whatdegreeis Anneconsciouslhaware that Kyle washavingan affair?

This is similar to the informationalcontrikution, (11), in section5.1. Therefore the reasoningpresented
therecanarisein responseo the queryratherthanbe producedn a forwardsdirectionfrom the clauses
directmeaning.We proposehatthepresencef thelastqueryabore, whichis outsidethe pretencecocoon,
causesa within-pretence-cocaoqueryto be created py virtue of the IDEAS AS PHYSICAL OBJECTS
correspondencketweenconsciousawarenessand physicaloperabilitythat was mentionedn section5.1.
Thiswithin-cocoonqueryis

to whatdegreecan Annes consciouselfphysicallyopemate ontheideathat Kyle washavingan affair?

This subgquencreationis anexampleof the operationof query-directedeasoningThe newv querycanthen
leadto a straightforvard query-directedeasoningprocessn the pretencecocoon eventuallygoingbackto
the provided informationthat Anne’s knowing thatKyle washaving an affair wasin the far reache®of her
mind. The processrvisagedheresetsup thereasoningtepsin broadlythereverseorderto thatin which
we describedhemin section5.1.

Notice that the query to what degree is Anneconsciouslyaware that Kyle was havingan affair? is
not the contrikution itself. In a differentexample,the answerto this querymight be that Anne hada high
degreeof consciousawareness.Thus,we arenot claiming thatcontext of an utterancexplicitly suggests
the very contritutions that the utterancemay have, so thatthey needonly be cheded by processinghat
utterance but ratherthat context suppliesqueriesthat usefully guide reasoning. The reasoningmay be
towardscontritutionsthatarefilled-out versionsof the queries or thatarenegative answergo the queries.

In adifferentcontet, thediscussedontritution (11) would requiremoreimaginationon the partof the
understandeiFor instanceif the“In thefarreaches.. Anneknew .. clausewereutteredasthereplyto the
guestion‘Did Anneknow thatKyle washaving anaffair?” andno furtherinformationweregiven, thenit
would bemoreupto theunderstandewhetherthework to derive theabove contritutionis done.In the new
contet, thequeryposeds merelywhetherAnneknows abouttheaffair. This querywould merelyguidethe
understandeio produceanothersimpler contritution, namelythat Anne doeshave someawarenes®f the
affair.

7 Implementation of the Approachin ATT-Meta: Intr oduction
Herewe outlinesomeaspect®f AT T-Metathatareimportantfor this paperandin thenext sectionwe give

a detailedaccountof the applicationof the systemto the Anne/Kyle example. We do not go into the fine
technicaldetail of therepresentatioschemendreasoninglgorithms for reason®f space.
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Informationis expressedn a situation-basedr episode-basefirst-orderlogic (broadlysimilarin spirit
to thelogical schemenf Hobbs1990). But this paperwill usea different,easietto-readsyntax. The exact
formulationsarenotimportantfor the purpose®f this paper

7.1 ATT-Meta asOpposedto the General Approach

The ATT-Metasystemis merelya partial, limited implementatiorof our approachandthe capabilitiesof
the approachandthoseof the systemmustbe carefully distinguished. The aspectof the approachthat
ATT-Metadoescaptureare:

e Useof pretencecocoons.

¢ Finding target-domaincontrilutions by a combinationof within-pretencereasoning(incl. applica-
tion of ancillaryassumptionsandapplicationof already-knan metaphoricamappingrelationships,
while avoiding the extensionof mappings.

¢ Ability to performmappingactionsin eitherdirectionbetweersourceandtargetdomains.

e Theirreality of domainsandmetaphoricaliews. AT T-Metahasno explicit knowledgeof domainsor
views. In agivenapplicationof thesystemit is givenanundifferentiatedsetof rulescoveringvarious
domainsandsomeindividual mappingrelationshipsaindancillaryassumptionghatarenot explicitly
marked aspertainingto particularmetaphoricaviews.

Rulesfrom ary domaincanbe consideredor applicationinsidethe pretencecocoon.In practice the
applicationsaremostly of rulesfrom the sourcedomain.

¢ Guidanceof reasonindy reasoningjueries.

e Theneedto allow for uncertaintyin reasoningwhetherthe reasonings within a pretencecocoon,
outside,or betweenthe cocoonandoutside. (This aspecis beyond the scopeof the presentpaper
SeeBarndenl998bandBarnden& Lee1999.)

ATT-Metaalsocapturewvariousotheraspect®f theapproachhatareomittedfrom this papey suchassome
principlesconcerninghe handlingof reasoningconflicts(Barnden,n press,a), andprinciplesconcerning
the handlingof metaphorcompoundgLee & Barnden,2001a). ATT-Metaalsoincludesgeneral-purpose
facilities for reasoningaboutthe beliefsand reasoningof otheragents(Barnden1998b; Barnden& Lee
1999); the facilities can operateeitherindependentlyof or in alliancewith metaphoricateasoning.The
aspect®f theapproachhat ATT-Metadoesnot captureare

¢ View-neutralmappingadjuncts(VNMAS), exceptfor thefactthatthereis a preliminarythoughgen-
eralapproacho theUncertaintyt’ NMA, andthefactthatview-specificrulescanbewrittento include
theeffectsof otherVNMAs.
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e Theprocessvherebyreasoningjueriesaregeneratedby processingf surroundingliscoursdsection
6).

e Mixing of query-directedeasoningand data-directedeasoningreasoninghat goesforward from
providedinformation)—allreasoningn AT T-Metacurrentlyis query-directed.

e Thecreationof directmeaning®f utterances.

As regardsthe last point, ATT-Meta is currently only a reasoningsystem: the usersuppliesto it hand-
constructedogical forms for direct meaningf imaginednaturallanguageanputs. The constructionof a
front-endfor dealingwith text directly is animportantlong-termaim of our project,but our focussofar has
beenonreasoningThisreasonings a difficult matterespeciallypecaus®f the neededuncertaintyandthe
connotatie richnessandvariability of metaphar

Also, we have not developedrepresentationayntaxandreasoningulesadequatdor dealingproperly
with suchmattersas modal conditions,aspectuatonditions,time, changeof state,etc. However, there
is no barto the additionof the necessaryepresentationandrule machinery In particulay the systems
representationgsea logic thatreifiesevents(asdoesthe logic of Hobbs1990)andis thuswell-placedto
handlemary of the ngglectedmatters.

Neitherthe generalapproachor the implementedsystemyet addressethe questionof how to detect
thatanutteranceas metaphoricalHowever, preliminaryconsiderationsnthis arementionedn sectionl2.

ATT-Metahasso far largely beenappliedto metaphoricaviews of mentalstatesand processessuch
asIDEAS AS PHYSICAL OBJECTSand MIND PARTS AS PERSONSHowever, neitherthe general
approachor its instantiationn ATT-Metaarein ary way restrictedo mental-statenetaphar

7.2 What ATT-Meta DoesOverall

ATT-Metaitself hasno knowledgeof ary specificmetaphoricalziew or ary particulardomain.lt is merely
areasoningngine.lt does however, includesomebuilt-in rulesaboutpretencebeliefs,qualitative degrees,
and someother matters. The usersupplies,as datafor ATT-Meta, whatever target-domainknowledge,
source-domaitknowledge, metaphoricamappingsandancillary assumptionshe userwantsto try out for

handlingexamples.Thesepiecesof informationare expressedsrules(with factsasa specialcase).The
rulesareappliedby ATT-Meta.

Theusersuppliedactsthatareintendedo couchthelogical formsof thedirectmeaning®f a smallset
of utteranceshatform a(realorimaginary)chunkof discourseUtterancesnayor maynotbemetaphorical.
In themetaphoricatasetheuserexplicitly signalshemetaphoricityin thefacts,asexemplifiedbelov. The
useralsosuppliesneededadditionalfactsaboutthe entitiesreferredto in the imaginarydiscoursesuchas
thatAnneandKyle arepeople.
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Theusersuppliesatop reasoningjuerythatultimatelydrivesall thereasoningFor example thequery
couldbe“Anne knowsthatKyle is havingan affair?” or “Anne is conscioushaware to degreeat leastD of
theideathat Kyle is havingan affair?” Whenthetop querydoesnot containavariable(suchasthe D just
above), ATT-Metatriesto find evidencefor andagainsthetop query usingtheusersuppliedknowledgeand
theusersuppliediogical formsof utterancesln casef conflict, a conflict-resolutiormechanisnattempts
to favour onesideor the other Whenthetop querycontainsvariables AT T-Metatriesto find valuesfor the
variablessuchthatthe instantiatedrersionof the queryaresupported.Thetop queryandits negationand
instantiationsf investigatedareultimately givenqualitatve certaintylevels.

The main outputof the systemare thosecertainlylevels. The systemalso maintainsa recordof all
queriescreatedgertaintylevels assignedo them,andrule applicationperformed.Variousstatisticsof the
systems operationareoutput.

All rules(includingfacts)areon a parwith eachotherandareappliedequallyandwith arbitrarymixing
in thesenseahat ATT-Metahasno knowledgeof which rulesareintendedby the userto berulesprivateto
somedomain,or to be ancillary assumptiongn metaphoricaviews, or to be rulescouchingmetaphorical
mappingrelationships.

7.3 Hypothesesand Rules

Theinformationmanipulatedy AT T-Metaconsistof hypotheseandif-thenrules. If-thenrulesaremostly
suppliedoy theuser thoughtherearesomebuilt into ATT-Meta. Thesetof rulesis constanthroughagiven
applicationof ATT-Meta,but thesetof hypothesess incrementallygrown duringprocessingUsersupplied
rulescouchthe domainknowledge,knowledgeof metaphorandthe logical formsfor the discoursechunk
asmentionedabove. In theillustrative syntaxusedin this article,a simplerule aboutbirds couldbe

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

The “presumed’is a qualitative certaintyqualifier and canalsobereadas“by default” A rule’s IF-part
is usuallya conjunctionof atomicconditions,or negationsof atomicconditions,whereatomicmeanghat
thereareno internalconnectieslike AND andOR, or useof logical quantificationandthe THEN-partis
usuallyanatomicconditionor anegationof one. If-thenruleswith aspecialnull IF partcountasfactrules.
We will write afactrule withoutary IF or THEN part,asin

{certain} is-person(Anne ).

Factscanhave ary of theavailablecertaintylevels(seebelaw), butin our currentpracticethey aregenerally
“certain’

Hypothesesrereasoningjueriesor propositionscreatedoy rule applications A queryis eitherthetop
guerysuppliedby the useror a subquenycreatedoy ATT-Metain the courseof reasoningn relationto the
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top query Oncea queryhashadsomeevidencefoundfor it, it canbeviewedasa (partly andpreliminarily)
establishegroposition.As aquery-hypothesiis reasone@boutandaccumulatesupportjt becomesnore
andmoreproposition-lile until it is eventually“finalized” andtreatedasa propositionestablishedo some
final level of certainty Onesimpleway a querycanbe supporteds if it matchesa usersuppliedfactrule.
In this casethequeryis deemedo have becomeafact

Hypothesesan contain conjunction,disjunctionand negation. Currently no explicit quantification
is allowed in hypotheses.However, queriescan containvariables,and theseare regardedimplicitly as
existentially quantified. Thus, intuitively, the querycan-fly(X) is askingwhetherthereis at leastone
entity thatcanfly. Thesystemtriesto find all possiblevaluesfor X for which can-fly(X) is supported.

At ary time, ary particularhypothesid is taggedwith a qualitative certaintylevel, oneof certain,
presumed, suggested, possible or certainly-not. Thelastonejustmeanghatthenegation
of H is certain . Possible just meansthatthe negationof H is not certainbut no evidencehasyet
beenfound for H itself. Presumed meanshatH is a default i.e., it is taken asa working assumption,
pendingfurther evidence. Suggested meansthatthereis evidencefor H, but the evidenceis not (yet)
strongenoughto enableH to be a working assumption.Whena hypothesids created(asa query), it is
immediatelygivenacertaintyvalueof possible.  Of courseyreasoningnaysoonerr laterdowvngradeit
to certainly-not (i.e.,impossible).

Queriescausethe appearancef other queriesthrougha standardbackwards use of rules. For in-
stanceconsiderthe above rule aboutbirdsflying. If the queryis can-fly(Bertie ) thenthe subquery
is-bird(Bertie) is createdandif thisrecevesadequatsupporthesubquerthatNOT(dead(Bertie
is created Supposehatbothof thesenypotheseareactuallycertain ~ factsbecausef fact-rulesggivenby
theuser Thentherule providessupportfor the hypothesighatBertie canfly, sothatthis hypothesiss now
apropositionthatthe systento someextentholdsto betrue. This hypothesiss, howvever, still query-like in
thatit cancontinueto collectsupportfrom otherrules.

Whena rule is applied, the certaintyit contritutesto its resultis the minimum of its own certainty
gualifierandthe certaintylevels assignedo the hypothesegpicked up by the conditionpart. Sothe above
bird rule canat mostgive alevel of presumed to its conclusionandwill give lessthanthatif the oneof
thehypothesegpicked up by thelF-partis lessthanpresumed .

Multiple rule applicationscansupporta given hypothesis.In this case the maximumof the certainty
valuescontritutedby thedifferentapplicationss used.Ontheotherhand whenaqueryis investigatedand
doesnot containvariablesthe negationof the queryis alsoinvestigated This is donein casethe evidence
againsthequery(i.e.,theevidencefor thenegation)is atleastasstrongasthatfor it. Whenthereis evidence
to atleastlevel presumed for botha queryandits negation,thenaheuristicconflict-resolutiormechanism
is calledin whichtriesto adjudicateherelative evidencestrength This canresultin onehypothesisvinning,
in which casethe otheris downgradedn certaintyvalue. If nostrengthdifferencecanbedecidedupon,then
bothhypothesearedowvngraded.
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Hypotheseareannotate@sto which“reasoningcontets” they existin. In thisarticle,we needconsider
only two contets: a single pretencecocoonandthe reasoningervironmentoutsidethe pretencecocoon,
which we call the “top” context. The top contet is the systems own reasoningcontext, in which the
hypotheseareaboutreality asthesystemseesdt. A hypothesicanbereplicatedn differentcontexts, but if
sothedifferentcopiesarehandledentirely separatelyasif they wereunrelatechypothesesThisis because
evenif a hypothesidgs supportedn two differentcontets, the lines of reasoningsupportingit candiffer
radically andthe level of certaintycandiffer. Hypotheseswvithin pretencecocoonshave certaintylevels,
justashypothese thetop context do.

Exceptin the caseof specialtypesof rule to be mentionedbelown, whena rule is appliedto a queryin
a specificreasoningontet, the queriesemanatingrom its conditionpartaresetup in the samereasoning

contet. Thusif theabove rule aboutbirdsflying is appliedto the querycan-fly(John) in the pretence
cocoon,the subqueriess-bird(John) andNOT(dead(John)) arisein the pretencecocoon,notin
thetop context.

Rulescanbe consideredo be of threetypes: ordinaryrules, like the birds-flying one, that canintu-
itively be thoughtof asrepresentingnowledgewithin a singledomain;corversionrules thatencapsulate
metaphoricamappingrelationshipsandancillary-assumptiomules thatencapsulatéheancillaryassump-
tionsmentionedn section2.6. Thevarioustypesof ruleswill be exemplifiedbelov. The differenttypesof
rulesarenot explicitly typedwithin the system—thg areall treatedequally

7.4 Useof Knowledgein Pretence

As statedearlier ary non-factrulespertainingto any domain(includingeventhetargetdomain)canbeused
insidethe cocoon.However, if they have strengthcertain  they aredowngradedo strengthpresumed
to allow greaterfairnessin conflict resolutioninside the cocoon. Somevhat analogouslyary factin the
topreasoningontet canbe“imported” into the cocoon,in effectby a specialview-neutralcorversionrule
that goesfrom outsidethe cocooninto it. Certain factsaredovngradedo presumed . Importationis
exemplifiedbelow.

Takingupapointin section2.9,thereis aspeciaprovisionin theconflictresolutiormechanismvhereby
themorethatthesupportfor awithin-pretencénypothesiseliesonwithin-pretencdactsandwithin-pretence
reasoningtepgasopposedo importedfacts,otherresultsof outside-to-insideonversionrule applications,
andreasoningtepsoutsidethe cocoon) the strongeiit is takento be.

8 Application of ATT-Meta to Anne/Kyle Example
Figure5 shavsthereasoningloneby anapplicatiorwe performedof AT T-Metato the Anne/Kyle example.

Therefore belov, we werethe “user” of the system.We have slightly modifiedthe exampleby replacing
“Anneknen” by “Annebelieved; to get
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(18) In thefar reache®f hermind, AnnebelievedthatKyle washaving anaffair.

This is becausédt malkesno differenceto the metaphoricabspectof the example,andbecauseATT-Meta
merelyhandleknowledgeastruebelief.

8.1 UserSuppliedInformation about SpecificSituation

Theinformationwe suppliedaboutthe specificsituationto be reasonedboutwasasfollows. We imagine
theinformationto ariseby preliminaryprocessingf (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 SURROUNDINGONTEXT: true

THEN {certain} has-far-reaches (mind -o f( anne)).

IF  currently-withi n- metaphor- pr ete nce

AND IN SURROUNDINGONTEXT: true

THEN {certain} physically-in(b el iev es(a nne, having-affair(k yl e), certain),

the-far-reache s-0 f( mind-o f(a nne)) ).

Notice how the direct meaningof the metaphoricautterances couchedasthe lasttwo rules. They are
designedfor applicationonly to querieswithin the pretencecocoon,as shavn by the specialcondition
currently-withi n- mea phor- pr et ence. In generalthe conditionsin sucha rule establistsub-
guerieswithin the pretencecocoon exceptfor conditionsprefixedby “IN SURROUNDING CONTEXT: ”
which establishsubqueriesn the next reasoningcontet out, in otherwordsthetop contet. In the present
casethosesubqueriewill be just the vacuousquerytrue , which is always supportedo full certainty
Overall, the effect of thetwo rulesis to ensurethat, within the pretencecocoon the queries

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-0 f( mind-o f(a nne)) )
will be supportedo level certain

Thefunctionthe-far-reaches- of isintendedo beaphysicaldomainfunction,andonly properly
appliesto physicalregions. ThefactsaboutKule beinga personandmarriedto Annearenot actuallyused
by thereasoning.

39



“In the far reaches of her mind, Anne believed that Kyle

SOURCE-BASED MEANING
has-far-reaches(mind-of(anne))

physically-in(
bel(anne, having-affair(kyle)
far-reaches-of(mind-of(anne 3

(24) hysically-in(ideakK

GIVEN

was having an affair”
PRETENCE
COCOON
importation
oE il is-person(anne)

GIVEN

ultimately instantiated version
of query (25-)

ar-reaches-of(min&-of(anne))
is-physical-region(mind-of(anne))
(2 is-person(anne)
phys'cally-in(_conscious-self-of&anne;
main-part-of(mind-of(anne)))
is-person(conscious-self-of(anne))
hys-far-apart
P er-rpach%s-éf(n]ind-of(anne;),
main-part-of(mind-of(anne)),
mind-of(anne))
NOT(at-least-deg(low):
phys-accessible-to(
ideak,
conscious-self-of(anne)))

NOT(at-Ieast-deg(Iowg:

can-phys-op-on
conscious-self-of(anne),
ideakK))

(1)

NOT(at-least-deg(low):
can-consc-mentally-op-on

(anne, ideaK))
Il

NOT(at-least-deg(NextD):
can-phys—op-on{
conscious-self-of(anne),
ideakK))

NOT(at-least-deg(NextD):
can-consc-mentally-op-on
(anne, ideaK))

.

query (25-)

J

Figure5: Modified Anne/Kyle example, (18): main featuresof the implementedATT-Meta systems
metaphotbasedreasonindgor the example. Thelogical notationis an abbreiatedform of thatusedin the
text. ThesymbolideaK is anabbreiation for the-idea-that(h
aremarked as GIVEN. The whole of the source-domaimeaningof the utterancds a collectionof facts.
. All otherhypotheseshavn attaina certaintyqualifier of presumed.
arrav depictsthe applicationof corversionrule (21). Applicationsof ancillary-assumptiorulesarenum-
bered(22-24),following their numberingn thetext (andseealsotheirinformal expressioras(8) and(9).)

All factsarecertain

Doublelinesconnecigeneralquerieswith their instantiations.
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8.2 UserSupplied Query
We suppliedthe following top queryto the system:

(29) to-degree-exac  tly (D): can-consciousl y-mentall y- operate -0 n(
anne, the-idea-that(h aving -aff ai r( kyl e))) .

whereD is a variable. We were effectively askingto what particulardegreeis the affair ideaconsciously
entertainabldy Anne. Recallfrom section6 thatin real discourseprocessinghis querycould arisein a
demand-dkienway from the processingf the discourseasawhole.

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

very-low, low, medium, high, very-high, absolute.  Therearevariousoperatorsuch
asto-degree-exact ly andto-at-least-degr ee, andvarioussimplerulesfor handlingthemin
ATT-Meta.

8.3 UserSupplied Rulesabout Mental States

This andfollowing subsectionpresenthe main knowledgerulesthatwe supplied startingwith two rules
aboutmental states,then going on to somecommon-senseules aboutphysicalobjectsand space,and
finishingwith metaphotrelatedrules.We only shaw rulesthatarestronglyusedn thereasonindi.e. deliver
a certaintycontritution of atleastpresumed to somehypothesis)iogethemwith a few non-strongly-usg
onesbecausehey roundthe pictureoutallittle more.We do notshaw all therulesthatwerestronglyused.

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

Thesefactrulescharacterizéhe natureof the outputsof the functionsmind-of andthe-idea-that

They apply to all valuesof variablesP and X. The next threerulesrelateconsciousnentaloperationto
mentaloperationin general,on anidead by a thinker P. The seconds a quasieontrpositive of the first.
Thethird is a quasi-cowmerseof thefirst, but is merelya defaultrule. Theseconds notstrongly-used.

IF  is-person(P) AND is-idea(J)

AND to-degree-at-le ast(D egre e) : can-consciously- ment al ly- oper at e-on( P, J)
THEN {certain}
to-degree-at-| 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 (Degre e): can-mentally-o perate- on(P, J))
THEN {certain}
NOT(to-degree- at -le ast( Degr ee) :
can-consciousl  y-menta ll y- operate -on( P, J)).
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IF  is-person(P) AND is-idea(J)

AND to-degree-at-le ast(D egre e) : can-mentally-ope rate -on(P, J)
THEN {presumed}
to-degree-at-| east( Degree): can-consciously -menta lly -o perate -on (P, J).

8.4 UserSupplied Rulesabout Physical Objects and Space

The following physical-domairrulesare certainly cruderandlessnumeroughanthe rulesthat would be
usedin a fully realistic system,but sene to illustrate the ATT-Meta style of reasoning. We stressthat
they aredesignedor ordinary, commonsenseasoningaboutphysicalmattes, and would be of the sort
neededndependentlyf the needto do any metaphoricalprocessing They arein no way tailoredto the
taskof performingmetaphoricateasoningAnalogouspointsapplyto the mentalstaterulesin the previous
subsection.We have not listed rulesthat have nothingto do with the type of physicalsituationoperating
in the example(suchasrulessayingthat buildings have rooms). However, theseruleswere presenin the
experimentperformed.

IF  physically-in( 0O, R) THEN {presumed} is-physical-ob je ct (0).
IF  physically-wit hi n(R1, R2) THEN {presumed} is-physical-re gi on(R1).
IF  physically-wit hi n(R1, R2) THEN {presumed} is-physical-re gi on(R2).

IF  physically-in(O ,R) AND physically-wit hi n(R,S)
THEN {presumed} physically-in( 0,S).

Thefourth rule hereis a simplificationof whatwe actuallyprovided. It collapseswo actualrules,special-
izedasto whetherthe expressiorboundto S containsvariables.This divisionis neededor minortechnical

reasons.
IF  is-physical-obj ect(O ) AND is-person(P)

AND to-degree-at-le ast(D egre e) : can-physically-o perate -on (P, O)

THEN {presumed} to-degree-at- east( Degree): physically-acce ssib le -to (O, P).
IF  is-physical-obj ect(O ) AND is-person(P)

AND NOT(to-degree-a t- lea st (Degre e): physically-acc essi ble -t o( O, P))
THEN {presumed} NOT(to-degree- at -le ast( Degr ee) : can-physically- opera te -on( P, O)).

IF  is-physical-obj ect(O ) AND is-person(P)

AND physically-in(O , R1) AND physically-in( P, R2)

AND are-far-apart-w it hin { R, R2}, S)

THEN {presumed} NOT(to-degree- at -le ast( lo w): physically-acc essi bl e-t o( O, P)).

IF has-far-reache s( S)
THEN {certain} physically-with in (th e-far- reaches-of( S), S).

IF  has-main-part( S)
THEN {certain} physically-with in (th e-man -part -of( 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-0 f( S), the-main-part-of (S}, 9),

Notehow thenotionof being-ar-apartis relatve to asurroundingegion S. Whatcountsasfarapartdepends
onthephysicalcontet athand.

8.5 UserSupplied ConversionRulesfor IDEAS AS PHYSICAL OBJECTS

Themetaphoricatorrespondendd 0)in sections.1wascapturedn four conversionrulesthatwe supplied:

(20)
IF is-idea(J) AND is-person(P)
AND WITHIN PRETENCE: is-physical-obj ect( J)
AND WITHIN PRETENCE: is-person(consc io us-se If -of( P))
AND WITHIN PRETENCE: to-degree-at-le ast( Degre e):
can-physically -0 perat e- on(c onsci ous- self -of (P), J)

THEN {presumed} to-degree-at-lea st (Degre e):
can-consciousl  y- menta Il y- oper ate -on( P, J) .

(21)
IF  is-idea(J) AND is-person(P)
AND WITHIN PRETENCE: is-physical-obj ect( J)
AND WITHIN PRETENCE: is-person(consc io us-se If -of( P))
AND WITHIN PRETENCE: NOT(to-degree-a t- le ast (Degre e):
can-physically- operate -on(conscio us-self -of( P), J))

THEN {presumed} NOT(to-degree-at -l east (Degr ee):
can-consciousl  y-mentall y- operate -on(P,J)) .

Theseareaccompaniedby corverserulesfor each,mappingmentaloperabilityin reality, or lack of it, to
physicaloperabilityor lack of it insidethe pretence.The two rulesdisplayedareintendedfor application
in thetop reasoningontet, i.e. outsidethe pretencecocoon.The speciaform “WITHIN PRETENCE»”
gueriesg within the pretencecocoonasopposedo thetop context. Theresultingcertaintylevel for ¢ is
whatis usedin thecomputatiorof therule’s contritution to the certaintyof thequeryit is appliedto. Recall
thatthis contritution is the minimumof therule’s own level andthe levels acquiredrom the conditions ,so
thatthe contrilutedcertainis nomorethanthatobtainedor ¢. Wethereforeachiesze acrudeimplementation
of theUncertainty NMA in section2.12.

Theexplicit inclusionof degreesn conversionrulesconstituteghe currentpreliminaryway of incorpo-
ratingthe desiredeffect of the Qualitative DegreeVNMA.
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8.6 UserSupplied Conversion Rulesfor MIND AS PHYSICAL SPACE

The correspondencf) in section5.1 wasagaincapturedn four corversionrules,the mostimportantfor
our examplebeing:

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-I east( very -l ow): can-mentally-op erate-on(P, J).

Theotherthreerulesarea quasi-contraposite versionof the oneabose andthenquasi-comersesfor these
two rules.

8.7 Metaphor Ancillary-Assumption Rules

We suppliedthe following rules, encapsulatingncillary assumptiong8, 9) for MIND AS PHYSICAL
SPACE (recall section5.1). They aredesignedor applicationonly to querieswithin the pretencecocoon.
Thus, the conditionsestablishsubquerieswithin the pretencecocoon,exceptfor conditionsprefixed by
“IN SURROUNDING CONTEXT: ” which establistrsubqueriesn the next reasoningcontet out, in other
wordsthetop context.

(22) IF  currently-withi n- mea 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 If -of( P)).

(23) IF  currently-withi n- mea phor- pr et ence
AND is-person(P)
AND is-physical-re gi on(mind -o f( P))
AND has-main-part( mind-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- mea 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 omittedshawving a rule thatis like (23) but thatmerelylocateshe consciousselfin the mind of P
asawhole,notassumingt hasa mainpart.

In readingtheserules,recallthatcurrently-within -met aphor-p re te nce restrictstheruleto
beingapplicableonly in the pretencecocoon.
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8.8 Main Sequenceof ReasoningEvents

Becauseof built-in rulesaboutqualitative degrees, AT T-Meta setsup the following two subqueriesas a
resultof investigatingthetop query (19), thatwasgivenin section8.2:

(25+) to-degree-at-lea st (D): can-consciously -menta Il y-o pera te -0 n(
anne, the-idea-that(h avin g- af fai r( kyle)) )
(25-) NOT(to-degree-at -l east (Next D):
can-consciously- ment al ly- oper at e- on(

anne, the-idea-that(h avin g- af fai r( kyle)) ))

with the additionalconstrainthat NextD shouldbe the degreejust abore D. ATT-Metawill, in fact, even-

tually find the valuevery-low for Dandlow for NextD . Hence theinstantiationof (19) with D setto

very-low is eventually producedwith certainlylevel presumed . We will concentraten (25-) asthe

moreinterestingsubquery (25+) becomesatisfiedby virtue of the conversionrule for MIND AS PHYSI-

CAL SFACE thatwasdisplayedin section8.6, combinedwith therule in section8.3thatinfersconscious
mentaloperabilityfrom generalmentaloperabilityby default.

Query (25-) matcheghe THEN part of conversionrule (21), binding rule variablesP to anne, J to
the-idea-that(h avin g- aff ai r( kyle )) andNextD to Degree in therule. Therefore thefol-
lowing queriesarisewithin the cocoon:

is-physical-ob je ct (th e-id ea-t hat (h avin g- aff ai r( kyle )))
is-person(cons ci ous-s el f- of (a nne))

NOT(to-degree- at -l east( Next D):
can-physically-o perate -on (c onscio us- self -of( anne),
the-idea-that( havi ng- af fair (kyle )))) .

Thesearesupportedy backchaininghroughthe within-cocoonreasoningchainsshavn in Figure5. This

reasoningnvolvesboth source-domainulesandancillary assumptionules(22-24). Whenthe supportfor

thethird queryjustabore hasbeenfound,thevariableNextD is instantiatedo low . Wethereforegetwithin

the pretencethe instantiatedversionof that queryasshavn in the figure. This leadsto the “instantiated
versionof query25-" in the figure, by the completionof the applicationof the corversionrule (21). This

conclusionis merelya defaultconclusion(i.e., it hascertaintylevel presumed ), for two mainreasonsthe
conclusionwithin the pretencehatthe ideais very physicallyinaccessiblés merelya default conclusion;
andthecorversionruleuseds adefaultrule. Thus,informationin thetargetdomaincouldpotentiallydefeat
theconclusion.

The ancillary assumptiomulesneedAnne to be a personwithin the pretenceaswell asoutside. This
explainstheimportationlink shavn in Figure5.
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Notice thatthe within-cocoonhypotheseshat Anne’s mind is a physicalspacethat Anne’s conscious
selfis apersonandthatthis persons in themainpartof themind-spaceainsupportduringthis backchain-
ing. Noneof these not eventhefirst, aregivenat the start. In the samevein of on-demandgrocessingthe
needfor thecocoonitselfarisesdynamicallythroughquery-diectedreasoning Thecocoonis createdvhen
aruleis appliedwhoseconditionscontaina“WITHIN PRETENCE: ¢" item. Thequery¢ is thensetup
insidethe cocoon(assumingonditionsbeforeit in therule achieze somesupport)-®

9 Evaluation of ATT-Meta System:|

Here we evaluatethe ATT-Meta system,ratherthan our overall approach partly by comparingit to the
approachandpartly by reportingon how well it performs.

9.1 Coverageof Approachand Examples

We commentedn section7.1 on variousqualitative respectsn which ATT-Metafalls shortof completely
implementingour overall approachas well as on respectsan which it doescapturethe approach. We

have elsevherereportedon the successfubpplicationof the ATT-Metasystemto examplesotherthanthe

Anne/Kyle and Small-\bice examples. (Seesection10.3for furtherinformation.) In section8 above we

shaved that the systemproducesdesirablecontritutionsin the caseof a quite complex exampleadapted
fromrealdiscoursd€6). We have donethe samefor the Small-\biceexample(12)in Barnden& Lee(2001).

Onthebasisof thesetwo examplest is reasonabléo make somespecificassertions:

e ATT-Metahasthereasoningandrepresentationglower neededo copewith awide arrayof MIND
AS PHYSICAL SPACE examples. Specifically the Anne/Kyle examplesuggestghat ary qualifi-
cationthatreplacedIn thefar reachesof hermind” but thatstill implied distanceof the ideafrom
the main part of her mind could be usedby ATT-Metato comeup with the contritution that Anne
hadonly a very low degreeof consciousawarenes®f the idea, provided ATT-Meta was given the
appropriatehysical-domaimulesby theuser

e Similarly, ATT-Metahasthereasoningndrepresentationglover neededo copewith awide arrayof
MIND PARTS AS PERSONSxamples.The Small-\bice examplesuggestshatarny MIND PARTS
AS PERSONSutterancehatimplied thattwo subpersonkadcontraryideascould be usedby ATT-
Metato infer thatthe real agenthadtwo contrarytendencies(Also, only one subpersonor voice,
etc.,needbe mentionedn theutterance AT T-Metaitself caninfer the existenceof atleastoneother
Normally, whensomeonénsistssomethingn aconversationsomeonelsehasat leastquestionedt,
andmayhave deniedit. This pointis bacledup by Hunston$ (1995)corpusstudyof theusageof the
verb“insist”.)

actually, in the datastructuresn the implementationthe cocoononly hasa distributed,implicit reality, in the form of tags
attachedo hypothesesA tagis a simpledescriptionof the context the hypothesids in. The cocoonis not itself a datastructure
thathashypotheseaspartsor contentsn ary explicit sense.
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e Therulesaboutphysicalspaceandcorversationsusedin thetwo examplesareof the sortthatwould
beneededor common-senseasoningaboutreal physicalmattersandrealverbalinteractions They
arenot specificto theneedsof MIND AS PHYSICAL SFACE andMIND PARTSAS PERSONS.

¢ Thevariousexamplesandconsiderationmentionedn thislist suggesthatasmallnumberof metaphor
ical mappingrelationshipgeachimplementedasa small setof corversionrules)anda smallnumber
of ancillary-assumptiorulesprovide greatpower in the handlingof awide arrayof complex exam-
ples.

A furtherword aboutthe last point. We do not claim that the mappingrelationshipsactuallyusedin this
articlefor theparticularviews consideredretheonly onesneededHowever, only asmallnumberof others
appeato beneeded(Thisis in line with Gradys 1997,accountof metaphal)

9.2 SomeComputational Statistics

We ran variousexperimentson the Small-\bice and Anne/Kyle andexamples,(12) and (18) respectiely.
Theformercaseis reportedn Barnden& Lee(2001).We usedthe samesetof userrulesfor bothexamples,
asidefrom thefactrulesdepictingtheparticularsituationsathandasdescribedy thetwo differentdiscourse
chunks.Therestof this subsectiordiscussesnly the Anne/Kyle example.

The setof userrulesincluded metaphoricaimappingand ancillary-assumptiomules for IDEAS AS
PHYSICALOBJECTSMIND AS PHYSICAL SFACEandMIND PARTSAS PERSONSandmini knowl-
edgebasedor thedomainof verbalinteraction physicalspace/objectsection8.4),andmentalstategsec-
tion 8.3). As aresult,therewere62 userrulesnot countingthe specific-situatiodactrules,of which there
were6. In addition,atthetime of experimentatiorAT T-Metahad?27 built-in rules,dealingwith qualitatve
degrees,metaphoricapretencein general,belief statesin general,and miscellaneougeneralinferential
matters.

In the Anne/Kyle example the systemcreatedl93 hypothese the courseof reasoning Of these 59
attaineda certaintylevel of atleastpresumed. Of thetotal 193,therewere 164 in the pretencecocoon
(46 of thematatleastpresumed ).

Partly in orderto checkthe overheadesultingfrom the inclusionof extraneougules,we alsoranthe
systemafterremaving all exceptthe 31 strongly-useduserrules: arule is stronglyusedif at somepointit
deliversa certaintycontrilution of atleastpresumed to somehypothesis(But all built-in ruleswerekept
evenif they werenotstronglyused.)As aresult,thenumberof hypothesesreateddroppedo 98. Of these,
53 attaineda certaintylevel at leastpresumed. Of thetotal of 98, therewere 75 in the pretencecocoon
(40 of thematatleastpresumed ).

Comparingthe full run with the slimmed-davn run, the 37 non-strongly-usedserrulesaddedd5 hy-
pothesesij.e. an averageof about2.6 hypotheseper rule. Without ary userrulesat all, 2 hypotheses
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aregeneratedsothatthe 31 strongly-usediserrules(including specific-situatiorfact rules)added96 hy-
pothesesgiving an averageof 3.1 hypotheseger rule. Thus,the moreirrelevant rulesadda somevhat
smallernumberof hypothesegperrule (2.6 abore) comparedo the morerelevantrules (3.1 above). This
reductionis in the right directionbut not asgoodaswe would like. (The reductionis muchgreaterin the
Small Voice experimentreportedin Barnden& Lee 2001.) However, the rate of 2.6 hypotheseper rule
obscuresomeimportantdetail. Whenonly thethreeMIND PARTS AS PERSONSules,noneof which
were strongly used,were removed from the full original setof rules (which led to 193 hypotheses)the
numberof hypothesesdroppedo 146 (areductionof 15.7hypotheseperrule excluded).Thusthe other34
non-strongly-usedserruleswereonly responsibldor adding146—-95=51 hypothesesepresenting rate
of only 1.5hypothesegerrule.

As afurthertestof the effectsof including morerules,we addedthe additionalrulesusedin the var
iousimplementedexamplesin Lee & Barnden(2001b). The domainrulesamongstheserulesconcerned
possessiolf objects,fashion,resourceusagejife anddeath,vision, physicalconstructionsaandpersonal
relationshipsTheadditionalmetaphorical-vie rules(i.e.,conversionrulesandancillaryassumptionsjon-
cernedviews of beliefsaspossessionspentaloperatiorasresourcaisagejdeaasanimatebeingscognizing
asseeing,jdeasasphysicalconstructionsandbeliefsaslocations. None of the 127 additionalruleswere
stronglyused. The effect of the additionwasto increasehe numberof hypothesegeneratedrom 193to
405. Theincreasevasthereforeat a rateof 1.67 hypothesegerrule, consonantith the rateof 1.5 noted
above. (Theincreaseavasmuchlower in the caseof the Small-\bice experiment.)

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

WhenthethreeMIND PARTS AS PERSONSulesareremoved from the implementatioraugmented
with the additionalrulesfrom Lee & Barnden(2001b),the hypothesesiroppedhugelyfrom 405to 237
(a reductionof 56.0 hypothesegper rule excluded). Comparingthe figure of 237 with the figure of 146
resultingfrom excludingthosethreerulesfrom the original experimentwe seethatthe 127 additionalrules
from Lee& Barnden(2001b)areaddinghypotheseattherateof merely0.720f ahypothesiperrule when
theMIND PARTSAS PERSONSulesareexcluded.

Clearly thereare significantinteractionsbetweendifferent subsetof rules, and we shouldconsider
reformulatingrulessuchasthethreeMIND PARTS AS PERSONShatcausemary addechypothesesven
whennotstronglyused.

9.3 SomeCurr ent and Future Computational Short-Cuts

Much remainsto be doneto make ATT-Metamoreeconomicaln the way it operates For example,apart
from a currentshort-cutto be discussedATT-Metatriesto to applyall rulesto all queries.Most attempts
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will fail becauseherule’s THEN sidewill fail to matchthe query Usually theindividual matchoperations
arenot computationallyexpensve becaus¢he mismatchis usuallylarge, but it would neverthelesse ad-
vantageouo economizeon rule-applicatiorattemptsby, for example pre-analyzingherulesto seewhich
mightconcevably be applicablein thesituationat hand,andthenhiding the others.

Theshort-cutthatis includedis thatthe only rulestried for a queryarethosewhosecertaintyqualifier
is at leastas high asone of the certaintylevels listed as being “of interest’for the query As explained
furtherin (Barnden1998c),eachqueryhasa setof of-interestcertaintylevelsthatactasusefulconstraints
on evidencegatheringt’ As a simpleexample,if the useris only interestedn the top queryif it canbe
establishedvith absolutecertainty thenonly completely-certaimulesaretried for it. Usefully-constrainig
desiredlevels alsoarisebecausehereis a schemédor backpropagatingf-interestcertaintylevels across
rulesto the subquerieshey generateandfor settingthe of-interestievels of negationsof queriesashigh as
possible.

A further short-cutis that, usually if a propositionhasbeenestablishedvith completecertainty or is
not establishedo at leastsomeof-interestlevel, its negationis not investigatedwhereastherwiseit may
be.

A major sourceof inefficiengy in ATT-Metais the factthatit triesto find all agumentssupportinga
hypothesighatis beinginvestigatedratherthan curtailing the investigationwhenthe highestof-interest
level is reached. Relatedly it seeksall supportedvariable bindingswhen the hypothesishasvariables.
The reasorfor thesemeasuress that, in casesf conflict, it is dangerougo exclude possiblearguments.
Having saidthat, we planto modify the systemthatit first investigates hypothesisandits negationto the
extentnecessaryo seewhethertherecould be a conflict, andonly doesa full investigationwhenconflict
is possible otherwiseit curtailsassuggestedThis changethoughconceptuallyquite simple,is acomple
onein programmingerms.

9.4 Dispelling Real-World Interfer encewith Pretence

Herewe take up an aspectof the approachdiscussedn section2.9. In the Anne/Kyle caseiit is inferred
within the pretencehatAnne’s mindis a physicalspace But in our experimenton the examplearule that
mindsarenot physicalspacesvasincluded(thoughnot displayedin section8). This rule, alongwith ary
other is a candidatdor beingappliedwithin the pretence We thereforehave areasoningonflict. But the
hypothesishatAnne's mindis aphysicalspaceeliesonthepretencepostulatehatAnnebelievessomething
in the far reachesf her mind, whereaghe hypothesighat Anne’s mind is not a physicalspacedoesnot
rely onary pretenceostulate Thereforeby ATT-Meta’s specialconflict-resolutiorprovision mentionedn
section7.4,the conflictis successfullyesohedin favour of the formerhypothesis.The conflict-resolution
provisionis describedn moredetailin Barnden(in pressa).

actually, in thatarticlethey aresomavhatmisleadinglycalled“desired” certainlevels.
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Theinclusionof the knowledgethat mindsare not physicalspacesandthe resultingreasoningopera-
tions, do notaddmuchto the overall amountof computatiorfor the example.Remaval of therule reduced
thenumberof hypothesei the Anne/Kyle experiment(with otherwisenon-reducedule set)ymentionedn
section9.2from 193to 189.

10 Evaluation of Overall Approach

Herewe summarizesomeevaluative aspect®f thearticle sofar, andpresentidditionalconsiderationsOur
focusis ontheoverall approachnotthe ATT-Metasystem A generacomments thatalthoughthe number
of specificexamplediscussedh thearticleis necessariljimited, theexamplesarequitediverseandshould
thereforebe suggestie of the power of theapproach.

10.1 Performanceof Approach: Negative Points

Our approachs, obviously, only a partialapproactto metaphotin general,in thatit doesnot addresshe
guestionof how entirely nev metaphoricaimappingsare constructecdby an understandeior how knowvn
mappingsare extendedwhenthereneedsto be an exceptionto our Map-ExtensiorMinimization default.
We conjecturethat techniquesof mapping-constructiousedin well-developedsystemssuchas ACME,
SME, IAM andMIDAS/MES couldbeaddedn a principledway to our approachbut thatis somethingve
have yetto do.

Theprocessingn the approachasopposedo the ATT-Metasystem) thoughnot absolutelyrelying on
guidancdrom context asto whatcontrikutionsto producejs facilitatedif it is available.We have nodetailed
accounbf how suchguidanceds producedrom contet. Neverthelessthis pointis perhapsiot particularly
againsburapproachbecaus¢heselectiorof appropriateontributionsis a notoriouslydifficult problemin
metaphorresearctasa whole,andvery little work of analgorithmicallydetailednaturehasbeendoneon
how theunderstandingf a metaphoricalitterances to relateto the processingf context.

We have no completeor settledaccountof how anunderstandeusingour approachs to know, when
facedwith an utterancehat may or may not be metaphoricalthatit is appropriateo usea metaphorical
pretencecocoon. Of course,detectionof metaphoricityis generallyrecognizedas a difficult problemin
generalsee e.g.Kittay 1989).Considerabl&elpwith detectiorshouldbeavailablefrom known heuristics
suchasdetectionof selection-restrictioniolations(Fass1997)anddetectionof phraseologicalgexical and
morphologicakuesfor metaphoricity(Goatly 1997),thoughit is well knovn thatsuchheuristicsarenot a
completesolution.We make a furthercommenion metaphoricity-deteitin in the Conclusionsection.

We have no detailedaccountof how the processingadvocatedby the approactis to be combinedwith
othersemantic/pragmatipgrocessesandin particularwith processingieededo copewith otherfigurative
aspect®f utterancesuchasirony, metorymy, exaggerationetc. However, few researcherbave attempted
this. Notableexceptionsare HobbsandFassin Al. Accountssuchas ReleranceTheorymake important
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contritutions by discussinghe phenomenan a generalframevork but do not provide a detailed,unified
processingccount.

10.2 Performanceof Approach: Abilities |

In section3 we shaved how we could at leastmatchthe capabilitiesof otherapproachethat“neighbour”
oursin holdingbackon map-etensiono somesignificantdegreeatleast,or emphasizingn-the-flysource-
domainreasoningln sectiord we shavedhow representate exampleghathave beenpresentedby authors
of two nonneighbouringapproache@assmeta5 andcateyory-inclusion)couldbehandledn ourapproach.
In addition,in bothcasegheauthorspresentedheexampleasa caseof novel mapping(novel, thatis, to the
understandeihut we shavedthemto bebetteranalyzediscase®f map-transcendenedth respecto stored
metaphoricaliews. In both section3 andsection4 we addressethe informationalcontrikutionsclaimed
by the relevant authors,irrespectre of whetherwe ourseles agreethat the contritutions areappropriate,
whethertheauthorsprovidesary justificationfor thecontritutions,or whethertheauthorsfoundor invented
the examples.Theimportantpoint is thatthe contritutionswere put forward independentlyrom our own
work.

In section5 we shaved how the approachcould work on two examplesinvolving altogetherfour im-
portantmetaphoricaviews (IDEAS AS PHYSICAL OBJECTSMIND AS PHYSICAL SFACE, MIND
PARTS AS PERSONSI]DEAS AS INTERNAL UTTERANCES)featuringin our own databankof views
of mentalstates.The two examples,Anne/Kyle and Small-\bice, arequiterich in termsof the reasoning
neededandprovide usefuldemonstrationsf the principlesof our approach Barnden(2001b)shavs howv
theapproachworkson furtherrepresentate examplesrom thedatabank.

The databankconsistsentirely of examplesfrom real discoursewe have encountered That meantwe
hadto malke our own subjectve evaluationof what contritutions are appropriateand important, but we
buttressedhisin the Anne/Kyle exampleby anexaminationof contet in section6é (the Small-\bicecases
dealtwith in Barnden& Lee 2001). We conjectureghatthe setof views in the databankaccountgor most
case®f metaphofor mentalstatesthoughwe arenotin a positionto substantiatéhis by statisticalanalyses
of corporagiventhatcorpus-basedtudyof metaphois in its infangy.

10.3 Performanceof Approach: Abilities Il

In Lee& Barnden(2001b),we appliedthe ATT-Metasystemitself to the majority of themetaphoricaliews
of mentalstates/processesLakoff’s MasterMetapholList, includingall theoneswhich explicitly mention
“mind” or “idea” in their nameg(suchasIDEAS ARE CHILDREN). We took one exampleof eachview
consideredpy doing our own corpussearch(on the COBUILD Bank of English). Therefore we hadto
suggestinformationalcontributionsfor oursehes (andanyway the List is sparseon these).The successful
applicationof the approacho producingthe contritutions givesus someconfidencehatit is on theright
track.
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Also, asrecountedn Barnden2001a) we have recentlyappliedtheapproactithoughnotyet ATT-Meta
itself) to a suiteof examplesfrom Goatly (1997). Theseexamplesarequite complex andaccountor mary
of the clearlymap-transcendingxkampleshatGoatlygives.

In the following subsectionsve point outthatthe approachs ableto copewith difficulties thatwould
cropup in otherapproaches.

10.4 Complexity of Informational Contrib utions

Herewe make a point thatbearsagainstmary approache the literature,thoughthe advantageis not so
muchto our particularapproachbut ratherto ary approactthatallows target-domaircontritutionsto beas
complex asoursdoes.SuchapproacheiicludeHobbs’,SME, ACME, andLakoff’s.

First we take feature-transfeapproachege.g.,Ortory 1979). The compleity of mostof the contrilu-
tionsin Sectionb5 is considerablybeyond whatis ervisagedn theseapproachesThe usualsortof features
discusseareoneslike beingcunning,(e.g.,from “Johnis a fox”). Thesearenowherenearlyascomple
ascontrilutionssuchasthe contritution thatthe agenttendsto believe thatshewantsto marry Mick (in the
small-wice example).

Analogouslyfor the cateyorizationapproachi{Glucksbeg & Keysar1990). Thatapproacthasobscured
thefactthatthe confiningnessattributedto thejob is really arelationshipnotaunaryproperty A job or jail
is confiningfor someongandonecouldsaysomethindike “Tom’sjob is ajail for peoplelessassertie than
he”. So“the cateyory of confiningthings”is too simpleatool in thefirst place.Oneneedsa goodtheoryof
catgoriesof multi-entity situations not just cateyoriesof singleentities. Moreover, the particularpossible
contritutionswe cameup with for the job/jail example(e.g., Tom cannotpartale in actiities thatarenot
partof his job) do notsit naturallywith a cateyory approach.

10.5 Unaccounted-For Transfers

We mentioneckarlierthatLakoff providesno accounof why theexcitementfor thetravelersin thefreeway
examplemapsto excitementfor the lovers. Our approachncludesa VNMA to handlesuchthings. Simi-
larly, in the psychoanalystansionsxample,Grady(1997)doesnot commeniat all onthe mentionin the
discourseof someFreudfollowerswantingnotto live in themainhouse andthereforewantingnotto have
the main houseastheir home. Yet, the mentalstateof wantingis not mappedby ary of the metaphorical
views mentionedoy Grady In our approachthewanting-notcanbetransferredo thetargetdomainby the
Mental/EmotionatatesandNegationVNMAS, sincethe having-as-homes alreadymappedo espousing.
Thuswe get the taget-domaincontrikution that the followers wantednot to espousédhe thought-system
thatis the“main hous€. Gradyalsodoesnot commenton significanceof thethe adjectve “main’” In our
approachmain-nessnapsover by virtue of the Value-JudgmenyNMA.
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Again, the HobbsandMartin approachegrovide no mechanisnfor automaticallyproviding the types
of transferddiscussedo far in this subsection.Indeed,all approacheghatlack eithersomeequialentof
our VNMAs or somethinglike the ability of ACME (as expandedby a transferfacility asin Holyoak et
al. 1994)andSME to transferunmappedtructurein generawould have difficulty with the abore typesof
transferunlesssuitablemappingof mentalstatesgetc.,wereincludedin particularmetaphoricaviews.

We shouldalsonotethatsomeof the VNMAs areabouttypesof transferthathave beengivenverylittle
explicit attentionin theliteraturedespitetheir evidentimportance Theseincludethe VNMAs for mapping
Modality, Uncertainty Qualitatve Degree Negation,Set-hoodandSet-Size.

10.6 Richnessand Extent of Non-Parallelism betweenSourceand Target

MIND PARTS AS PERSONSxamplesandnotablythe SmallVoice example,vividly illustratethe prob-
lems approachestherthanourswould have. This is becauseof the richnessof the structurepositedin
the sourcedomainandthe substantialack of parallelismof thatstructurewith ary tamget-domainstructure
that could reasonablype positedto featurein commonsensknowledgeaboutthe mind. Therich source-
domainstructureconsistsf the varioussubpersonsogethermwith their individual mental/emotionastates
andtheir intercommunicationdLittle of this structureis plausiblyto be mappedo conjecturedstructurein
thetamget—itis merelythatsubpersomental/emotionadtatesnapto whole-agentendenciesowardsthose
states. The division into subpersonsgloesnot mapto real componentgphysicalor abstract)of the agent;
andtheinternalutterancesasrelationshipetweersubpersonsgjo notmapto relationshipgoncerninghe
whole agent. We cansaythat aninternalutteranceto the effect that X, thatis madeby one subpersorto
anothemapsto the agents occurrenthoughtthat X, but this preseresonly partof therelationalstructure
beingmapped.

Therefore MIND PARTS AS PERSONSxamplesarea problemfor approachesuchasFass’(1997),
Veale& Keanes (1997),SME andACME thatarecenteredn finding or positingparallelismof structure
betweersourceandtamget. We nowv make somespecificcommentsaboutSME andACME.

Letusassumdor themomentthat SME hasalreadyestablishedomemappingfrom thesourceto tamget
domain. RecallFigure4 andconsiderthe task of transferringthe propositionthat one subpersorbelieves
that the whole agentwantsto marry Mick. For onething, the “believe” relationshipwould have to map
to “has somereasonto believe; which is a mappingconnectiondifferentfrom ary apparenin writings
on SME (especiallyaswritings on SME generallyrequirepredicateso mapidentically). But alsothereis
the questionof whatthe subpeoplevould mapto. They needto mapto somethingandindeedto entities
capableof having mentalstatespecausef the mapping-consistenagonstrainin SME. Onewould either
have to positthat the whole agentreally doeshave subagentsso that differentsource-domairsubpeople
would mapto differenttarget-domairsubagentsyr onewould have to malke the differentsubpeoplall map
to thewholeagent,n which casethe 1-1-nesof mappingghatis requiredin SME would be contrarened.

Also, notice that the mappingactionsin Figure4 arewarrantedin part by the direct meaningof the
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metaphoricalitteranceThatmeaningnapsto anunanalyzedventoutsidethepretenceeocoon(suchevents
is notshavn in the Figures).But suchmappingsof a complex to anatomicentity arenot countenanceth
SME. Indeed,SME would presumabltry to find somecomplex structurein the taget-domainto actasa
parallelfor thesource-domaiproposition.The systemwould thereforehave to committo somemappedor
thesmallvoiceitself, whereasur approactdoesnot.

Publishedexamplesof SME requiretransferredsource-domairsubstructureso be linked to source-
domainstructureghatalreadyhave a detailedmappingto the target. Again, in Figure4 the only linking is
to the directmeaningof the utterancewhich doesnot have a detailedmappingto thetamet.

The problemsfor ACME arelessemecausét doesnot firmly imposel-1-nesson mappinggit merely
preferdt), cantoleratefailing to find target-domairmappeeshatwouldideally beneededor source-domain
items,andis opento non-identitymappingof predicates But the very factthat ACME, andSME, always
attemptto find parallelsfor source-domairstructure,quite apartfrom the questionof whetherthey can
toleratefailure to find it, is a deficieng of thosesystemsas appliedto map-transcendingsesof stored
metaphoricaliews. Suchattemptswill oftenresultin muchwastedcomputationalvork. Notice thatthis
work is over andabove the work our approachrequires,not just a substitutefor someof the work in our
approachA systenmbasedn ACME or SMEwouldstill needto draw thewithin-source-domainonnections
thatwe illustratein Figure4 if it wasto comeup with the contritutionsshavn.

The Anne/Kyle farreachesxample,restingon MIND AS PHYSICAL SFACE, would alsoleadother
approacheto wasteeffort. SystemsuchasFasss, Veales, SME andACME would inappropriatelytry to
to find a mappedor thefarreachesn thetargetdomain.(In the SME andACME casesve assumdor the
sale of agumentthata source-to-tayet mappingis alreadyknown, but thatit doesnotmapthenotionof far
reaches. SME would alsohave the abore problemthatthe transferredsource-domaimropositionsare not
linkedto source-domaistructurethatthemseleshave a detailedmappingto the tamget.

However, thissubsectiomloesnotsubstantiallypearagainstheapproachesf Hobbs Lakoff, Narayanan,
or perhapsviartin. Thedoubtin Martin’s caseis thatit would wastefullytry to find tamget-domairstructure
parallelto source-domaistructurein certaincasege.g.,whencausatiorrelationshipsareatissue).

10.7 Richnessof Inference

We placeno restrictionson the richnessandextent of the reasoninghatcantake placewithin the pretence
cocoon. To our knowledge,only Hobbss approachs comparablgo oursin this respect. Whenwe note
thetypesof reasoningequiredin theexamplesn sections3, 4 and5, buttressedy the detailedAnne/Kyle
experiment(section8 andFigure5) we seethatit it would be dangerouso applyary particularconstraint
on the reasoning.We do not seehow otherapproachesould handlethe exampleswithout the ability to
createwithin-source-domaitinkagesof muchthe sortthatwe presentabove. Of course,someconstraint
ontotalamountof reasoningnaybe cognitively necessarfor all utteranceswhethemetaphoricabr not.

After Hobbs,the approacmext closestto oursis Narayanars (1997). Althoughto our knowledgehe
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doesnotexplicitly restricttheextentof source-domaineasoninghis approachs partially connectionisand
is (at leastcurrently)constrainedy the qualitatvely limited typesof reasoninghatarereadily achievable
in connectionisframeavorks. Thisis soevenin localistconnectionisframevorks suchasthe onehe uses,
or morecomplex localistframenorks suchasthatof Shastri& Ajjanagaddg1993)18

Martin's schemewhile closein spiritto oursin severalways,appearso placevery tight restrictionson
thewithin-source-domaiconnectionsiravn. Thesearefine for theexamplesheaddressebkut would betoo
restrictive for the Anne/Kyle example thefreeway-of-love exampleandthe Small-\bice example,amongst
others.

As we notedin the caseof ACME and SME, systemssuchas meta5and Veales appearto make no
provision for performingwithin-source-domaimeasoningf ary complity. A provision could no doubt
be addedput would have a majoreffect ontheir overall handlingof metaphar

10.8 PretenceCocoonsNestedPretenceand Metaphor Compounding

Thedifficultieslistedsofar in this sectiondo not bearagainstHobbs’approachandbearonly in alimited
way againstNarayanars or Martin’s (or Lakoff’s, to the extent that Lakoff canbe saidto have specified
a processuaapproachat all). But in this subsectiorwe do presentconsiderationshat bearagainstthese
systems.

Hobbshasnothingthat correspondso our pretencecocoons,and doesnot mark pretendecpiecesof
informationasbeingsuch. Essentially he mixeswhatwe would put into the pretence-cocooim with the
tamget-domainnformation. This, notsurprisingly canleadto inferentialdifficulty. For example supposé¢he
systermrknows that(in reality) mindsarecertainlynot physicalspacesThenary inferencein the Anne/Kyle
examplethatAnne's mindis a physicalspacevould bedefeatedy thatcertainknowledge. Thiswouldthen
preventtheapplicationof mappingghatapplyonly whenamindis viewedasa physicalspaceandsource-
domainreasoninghatrelieson the mind beinga physicalspace.What oneneedss a way of protecting
the pretendedsource-domaimnformationfrom interferencerom reality-basednformation. This effect is
achieved by the pretencecocoonsn our approach.

Also, multiple cocoonsmay be needed For example,metaphomight be usedin quotedspeectwithin
a newspaperarticle whosetext is independentlymetaphorical;or there might be utterancesloseby in
discoursehatdiscusdifferenttagetdomains.in Lee & Barnden(2001a)we apply our approacho some
typesof metaphoicompoundy having differentcocoondor thedifferentmetaphoricaliews involved.

Although the approache®f Martin and Narayanardo separatehe source-domairinformationfrom
thetaget-domaininformation,andcanthereforebe saidto have somethingakin to pretencecocoonsthey
have not addressedhe questionof how to modify their systemto allow for (their equivalentof) multiple
cocoonspossiblynested.Also, Narayanars system becausef its connectionisbasisand separatiorof

Byt Narayanars schemeouldbemadeinferentiallymorepowerful by usingtheourown implementedonnectionisteasoning
frameawork (Barndenl1995).
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thesourceandtamgetdomainreasoningnto two differentsubnetwrks, would have difficulty accountingor
thedynamiccreationandremoval of cocoonsn responséo the need=f individual utterances.

To summarizesubsectiond0.4to 10.8,our approacitandealwith exampleghatpresentmajordifficul-
tiesto otherapproacheskEachotherapproactconsideredn this article wasfoundwantingin somerespect
or another Theapproachethatcameout mostunscathedavere,not surprisingly thoseof Hobbs,Narayanan
andMartin, in decreasingrderof unscathednesklowever, eventheseapproachebave somedisadantages
comparedo ours,andtheresearctsurroundinghemhasnot teaseut the generalprinciplesthatwe have
isolated.We alsoreiteratethat our approachis moreliberal on the typesof source-domaimeasorallowed
thanNarayanars or Martin’s. As for Hobbs’approachit hasnot beenimplementedn a working system,
whereaours(in commonwith thoseof Martin andNarayananhasbeen.

10.9 Potential for Unwarranted Inf ormational Contrib utions

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-objes we mightthink thatgiving impliesnon-possessiaaifterwardsby default. Suchanon-
possessiohypothesisvould be mappedy the NegationVNMA in our approachio becomehehypothesis
thatJohnis not infectedafter causingMary to be; andthis hypothesisvould be naturalunderthe MIDAS
approachaswell. But it would be undesirabldor it to standasa conclusion.

ATT-Metais equippedto apply conflict resolutionbetweenthe hypothesisand tamget-domainknowl-
edgethat causing-infectionmpliesthatthe causerstill hasthe infection. However, asATT-Meta’s conflict
resolutionmechanisnstandsat presentthe John-not-infectedfterwards hypothesicoulddefeathetamet-
domainknowledgeif thelatteris alsouncertain However, we make thefollowing obsenrations.

If therewereacertain  rulethatstateghatpeoplestill have infectionsevenaftercausinghemin other
peoplethenin ATT-Metathis rule would indeeddefeatthe John-not-infecte@dfterwards hypothesis.It is
only whenthe taget-domairknowvledgeis uncertainthatthe problemwill arise. The questionof direction
of defeat(override) when target-domaininformationis itself uncertainhashardly beendiscussedn the
metaphotiterature.

And it would be wrongin generalto have a simple principle that saysthat target-domainknowledge
shouldwin conflicts with informational contritutions arising from metaphoricaimappingactions. This
pointrequireamuchmorediscussiorthanis possiblein this papey but metaphoricaltteranceshouldoften
defeattaget-domairdefaults. Considerfor instancethepossiblevariant“My car doesnt drink gasoline it
drinksmethane”of (4). We wouldnt wanttheinformationalcontritution of this sentencethatthe caruses
methaneénsteadof gasolineto bedefeatedy a defaulttamet-domairrule thatcarsusegasoline.

It may be thatthe word “give” or the conceptof giving is somehw specialcomparedo possession-
transferin general.Consider‘J ohntransfered/ passedn his cold to Mary” and“J ohnmadea gift of his
coldto Mary” TheJohn-not-infected-tfiwardshypothesigs, we would claim, appropriateasthe winner
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in suchvariants.|If the concepwof giving canbe consideredxceptional thenit would be possiblein ATT-
Metato have rulesthathandlethis exceptionspeciallyandoverridethenormalJohn-not-infectedfeerwards
conclusion.

Notice, in fact, thatordinary giving OFTEN doesNOT imply subsequenton-possessionOne sense
of “X gave Z to Y” whereZ is somethingcopiable(or multiply realizable),suchas an academigaper
or wallpaperpattern,is that X gave Y a copy of Z. So, if the underlyingmetaphoricalview is one of
DISEASEAS COPIABLEPOSSESSEPHYSICAL OBJECT ratherthanjust DISEASEAS POSSESSED
PHYSICAL OBJECTthenon-possessionferencevould notarisein the pretencecocoonin thefirst place,
or would ariseasmerelya suggestiorthereratherthana default. In eithercase ATT-Metawould endup
with thedefault conclusiorthatJohnwasstill infected becausef target-domairknowledge.Notealsothat
ATT-Metacouldbe givenan ancillary assumptiorthat stateshatwhena diseasés viewed asa possessed
physicalobjectit is copiable andtheno-possession-afi@ardsrule couldapplyonly to non-copiablghings.

We now turnto arelatedpotentialproblemfor ourapproachlt mayseento bein dangerof overgenerat-
ing conclusiong@boutmentalandemotionaktatedbecausef theVNMA for suchstates Giving is normally
deliberatesothatour approactwould give the default conclusionthat JohndeliberatelycausedMary to be
infectedwith thecold. Tamget-knavledgethatinfection-causings usuallyunintentionalwould conflictwith
the inferreddeliberatenesdyut thenwe againhave the problemof ensuringthe conflictis resohed in the
desiredway. It would beresohedasdesiredoy ATT-Metain somebut notall circumstancesigain, giving
may be an exceptionalform of possessiotransfey becausehe variantsentencesnentionedabove using
“transferred’and“madea gift of” do seento usto connotedeliberateness.

MIDAS itself doesnot createa deliberatenessonclusion but thatis merelybecauseahe systemdoes
not have ary generalhpproactatall to handlingmentalstateghatareinferredin the source-domain.

10.10 Conceming PsychologicalEvidence

We have notsoughtto generateletailedpsychologicapredictiondrom our approachandwe do notbelieve
thatexperimentgeportedn theliteraturesofarwork stronglyfor or againsthe approachHowever, since
we areinterestedn the possibility of the approacheadingeventuallyto detailedpsychologicalprocess-
ing models,we have consideredhe connectionto psychologicakxperiments.Most importantly we have
discusseelsavhere(e.g.in Lee& Barnden2001a)how our approactconnectgo the debateaboutthe ex-
tentto which metaphoricalinderstandingnvolvesthe constructiorof a “literal” meaningof the utterance.
For review anddiscussiorof relevant experimentalresults,seeGerrig (1989), Gibbs (1989,1990, 1998),
Gineste& Scart-Lhommg1998),Lytinenetal. (1992),0nishi& Murphy (1993),and Récanati(1993).
Althoughsomeexperimentshave beentakento shav thatliteral meaningsarenot constructedsomerecent
work (Brisardetal. 2001,Giora1997,Giora& Fein1998,Honecketal. 1998)throws seriousdoubtonthe
claimthatliteral meaningsareavoided.

Assumingfor the sale of argumentthat literal meaningand our direct meaningare the same,our ap-
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proachdoesrequirethe constructionof a literal meaning,placedin the pretencecocoon(althoughthis
constructioncan be at the level of a clauseratherthana whole sentence).But, aswe explainin Lee &
Barnden(2001a) this doesnotrun foul of the agumentsput forward by someauthorgto the effect thatthe
computationof literal meaningss deniedby experimentalresults. For onething, our approachdoesnot
assumary rejectionof theliteral meaningoeforemetaphoricameaningcanbe extracted,andfor another
we arguethatmuchof theprocessingve adwocatereplacesratherthanaddingto, processinghatwould be
doneif theliteral meaningwerethecorrectone.

11 Further Discussion
11.1 Metaphorical ViewsAre Not Explicit Entities

Metaphoricalviews arenot identifiedassuchby the approachor systemandmetaphotelatedrules(con-

versionrules and ancillary-assumptiomules) are not allied to particularviews exceptby their contents.
Rathey views areimplicit anddistributedacrossherules.For instanceseveralrulesin sections8.6and8.7

include the condition WITHIN PRETENCE: is-physical-reg io n( mind- of (P)) . As aresult,
theserulescanonly applyif it canbe shavn within the pretencehatP’s mindis a physicalspace.To that
extenttherule implicitly formspartof theMIND AS PHYSICAL SPACE view. Moreover, arule canin this

way form partof severaldifferentviews.

Moreover, suchconditionscanbecomesatisfiedin the middle of metaphoricateasoningratherthan
at the bgginning. Indeed,in the Anne/Kyle example,the hypothesighat Anne’s mind is a physicalspace
arisesonly indirectly, from the postulatiorthathermind hasfar reachesAnd the hypothesisiever achieves
full certainty Thus,it is not eventhe casethatthethe cocoonneeddo rely on definitedecisionsaboutthe
metaphoricahatureof therelevantentities.

11.2 The Prevalence,Utility and Dangersof Map-Extension

Our Map-ExtensiorMinimization shouldnot be construedas a denialthat map-etensionis often useful.
But one point is that the usefulnessan be for endsbeyond thoseof merely understandinghe utterance
at hand. For instance considerthe learningof a new giving-to-infectingmappingrelationshipby the Mi-
DAS/MESsystem(section3.2). Thisis arguablya usefulthingto dofromthepointof view of undestanding
later utterances But it hasno beneficialeffect on understandinghe utterancecurrently at hand. We be-
lieve it is usefulto distinguishprocessingieededor currentunderstandingrom processinghatcould be
usefulfor future understandingsimply becauseéf the latter processings computationallyexpensve (as
indeedthe discovery of nev mappingrelationshipsanbe)it is undesirabléo assumet is neededn current
understanding.

In the MIDAS examplethe precursorof establishingthe giving-to-infectingmappingrelationshipis
finding that infecting is somethingthat causeghe stateof beinginfected. The questionis whetherour
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approachis wrong not to oblige the understandeeven to effect this precursar Note carefully that our
approachallowsthe understandeto effectit. Indeed ATT-Metais fully equippedo beableto useatarget-
domainrule thatsaidthatif someoneX causesomeoneY to beinfectedwith Z thenX infectsY with Z.
This rule canbe eithera certainrule or a default rule (i.e. onewith strengthpresumed ). If therewasa
needto know thatJohninfectedMary asopposedo knowing thathe causedVary to be infectedthenthe
systemcould indeedproducethat conclusion.The point is thatwe do not wantto oblige the understander
to do morework thannecessaryAlso, therecouldbe mary inferenceonecouldmake in thetamgetdomain
from JohncausingMary to beinfected.Which of theseinferenceshouldbe done?Which shouldcountas
partof theunderstandingf theutterance?

In addition,it would be appropriatéor therule justimaginedto be merelya default rule if “infecting”
meanssomethingmorespecialthanjust causinginfection, suchasa normalway of causingnfection, e.g.
by touchingthem.But it is thenincumbenion the designeiof asystemsuchasMIDAS to do provide away
of handlingexceptions.For instance perhapslohnmadeMary touchsomeotherinfectedpersonandit is
this actionof Johns thatcausedvary to beinfected.But would we wantto saythat“JohninfectedMary”?
Martin doesnot considerissuessuchasthis.

It might be objectedthat the exceptionalsituation just mentionedwould not normally be described
asJohn*“giving” a cold to Mary, so thatin fact MIDAS would be correctin uncritically producingthe
conclusionthat JohninfectedMary in a normalway. But it is just luck that the systemconformsto the
idiomatic useof “giving” here. The systemwould have operatedn muchthe sameway on the sentences
“Johntransferred passedn his cold to Mary”, “Johnmadea gift of his cold to Mary,” ontheassumption
that the systemviews transferringand making-a-gift-ofas causingpossessionJnwarrantedlyconcluding
that JohninfectedMary in the normalway. Also, MIDAS would learna mappingbetweentransferring
or making-a-gift-ofandinfecting-in-a-nomal-way; this mappingcould mislead,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-normalvay. Our whole discussiorof the examplehasbeenon
the basisof the understandenot having suchasdirectsensejn orderto conformto Martin’s discussion.
Naturally if theunderstandedloespossesthatspecialdirectsensethenunderourapproachtheconclusion
thatJohninfectedMary in thenormalway would of coursearise overandabove ary moregenerainference
thatmightbe madeby thelengthierroutealreadydiscussed.

We returnalsoto the default deliberatenessonclusiormentionedn section10.9. Theabove idiomatic
directsensecould,underour approachleadto the blocking of thedeliberatenessonclusiongiventhatthat
directsensédncludesa nondeliberatenesdefault. The deliberatenessonclusionin the “madea gift” and
“transferred’variantsof theexampledoesseenplausibleto us,indicatingto usthatthemental-stat&/ NMA
is indeedanappropriatedefault

In the caseboth of the drinking-carexampleand of the job/jail example (sections4.1 and 4.2), our
analysisvasonthebasisof astoredmetaphoricaliew, whereagheauthorsconcernedreatedheexamples
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asbeingbasedon views not storedin the understandeMVe suspecthatmary otherexamplessotreatedin
theliteratureareactuallybetterhandledasmanifestationsf storedviews. A casen pointis the Socrates-as-
midwife example(from Plato’s Theaetetysdiscussedby Holyoak& Thagard1989).HolyoakandThagard
presenthis asan elaborateapplicationof the ACME systemfor map-disceery, even thoughPlatos text
explicitly spellsout mostof the assumednappingrelationshipsn detail (which is just aswell because,
as Plato himself makes plain, somedistort the reality of the midwife domain). The remainingmapping
relationshipsaswell assomenotdiscussedby Holyoak,arisefrom the VNMASs. It is reasonabléo wonder
whetherary real text that was not settingout to be obscureor cutewould merely statethat Socratess a
midwife without considerablexplicit elaborationor without rich contet thatimplies particularmapping
relationshipsnoredirectly thanthe statementSocratess a midwife” does.

An example of a map-transcendingtterancethat would probablyrequire map-etensionfor proper
understandings “Sally wasunhappy with thebasemenof Johnstheory’ Thisinventedexamplerestsupon
theview of THEORIESAS BUILDINGS (Lakoff & Johnsoril980;Grady1997). An understandewould
probablyneedto searcHor away of mappingthe mentionechasementandperhapghebasementotionin
generaljn orderto know whatit is that Sally wasunhappy with. The questionof the circumstancesnder
which map-&tensionis in factneededs a matterfor futureresearchin this articlewe presentanapproach
thathasno provision atall, currently for extendingmappingsut yet candealwith broad,generatypesof
map-transcendence.

12 Conclusion

We have providedanapproactto the handlingof map-transcendinmetaphoricaltterancesandanimple-

mentedsystemcapableof handlingthe core of the reasoningnvolved in dealingwith suchutterancesas

long asno map-etensionis neededWe have argued,anddemonstrateddy example thatrich metaphorical
understandingften doesnot requiremap-etension,andthat avoiding map-etensionis a reasonablele-

fault. We have shawn in this reportandaccomapaying ones(Barnden2001a,bBarnden& Lee2001,Lee

& Barnden2001a)how the approachappliesto a variety of existing, salientexamplesin the literature,to

examplesfrom an authoritatve, independenthyproduceddatabankthe MasterMetaphorList), andto two

complex examplesfrom our own databankof real discourse.We have demonstrateghereandin related
technicalreports)that the implementedAT T-Meta systemworks on thosetwo examplesand others. We

have alsoshavn how our approactdealswith difficultiesthatwould faceotherapproaches,

In placeof map-&tensionwe have emphasizedelianceon within-pretencdandmostlywithin-source-
domain)reasoninghatcanbeextensve. Butit wouldbewrongto infer from thisthatwe areactuallyadding
work thatwould not otherwisebe necessary The within-pretencereasonings in the serviceof draving
linkagesbetweenthe directmeaningof the metaphoricaltteranceandthe alreadyavailable metaphorical
mappingrelationships But an approacthasedon map-etensionwould itself need,in generalto uncoer
thelinkagesjn orderatleastto ensurahatthenen mappingrelationshipsoherewith theexistingonesand
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perhapslsoasaway of guidingthe searchor the extension.Anotherpoint aboutthe amountof reasoning
in our approachs thatit doesnot precludestockmetaphoricaphraseologyhaving direct meaningsn the
targetdomain,sothatthepretence-basagasoningrocessewe have describediresidelined.For example,
although“in thefarreacheof hermind” might receve the type of processingve have proposecandhave
no directmeaningn the mentaldomain,“in the backof hermind” could have a directmeaningsuchas"in
amentallysubsidiaryway.”

The approachcontrastswith analogysystemssuch as SME and ACME that have beenappliedto
metaphar One main point of contrastis thatin their work a pieceof sourceinformationis transferable
only if stronglylinked (typically by causalor inferentialrelationships}o sourcestructurethathasbeenput
into detaileditem-by-itemcorrespondenceith tamget structure.In our approacha pieceof sourceinfor-
mationis transferablanerelyif it matchesonversionrule conditionsandis inferentiallylinked within the
pretenceo the directsource-domaimeaningS of the metaphoricalnput. We pointedout thatthelinkage
may usegeneralknowledge, mainly aboutthe sourcedomain,thatitself hasno parallelwith anything in
thetargetdomain.Also, S canbetakento correspondo somethinginknownin the targetdomain,but that
unknavn somethings notanalyzednto partsthatareputinto item-by-itemcorrespondenceith partsof S.

Ourapproachdivergesfrom mary othersby notreifying metaphoricaliews or domains.Insteadpnthe
questionof views, metaphoirelatedrules containconditionsof applicationthat make themsuitablein an
opportunistiovay for particularviews thatwe couldtheoreticallyidentify. Onthe questionof domainsthe
approacltakeson boardthe obserationsthatindividuationof domainsis a highly subjectve andcontext-
sensitve matterandthatsourceandtagetdomainsin metaphoicanoverlap(sothatit is misleadingto say
baldly thatmetaphoinvolvesmappingetweerdistinctdomains).

As a particularconsequencef the stanceon domainsthe pretencecocooncanmix togetherthe rea-
soningfrom ary collectionof domains,andin particularfrom the target and sourcedomains. Therefore,
the approachand ATT-Meta systemstandto provide explicationsof aspectsf the theory of conceptual
blendingfrom cognitive linguistics(Fauconnie& Turner1998),whetheror notthe blendingis in the ser
vice of metapharindeed Barnden(1998d)reportedanapplicationof AT T-Metato thetwo-shipsexample,
animportantillustrationin existing accountof blending. We have, relatedly appliedthe system(without
change)}o a style of counteréctualreasoningLee & Barnden2000),andwish in futureto useATT-Meta
to studycaseof mixturesof metaphomlandcounteréctuality

Major gapsexist beforethe approact{let alonetheimplementedystem)couldbe saidto beacomplete
accountof metaphar More work needsto be donein meshingthe approachwith the restof the overall
procesf discourse-understding, Also, work needgo bedoneon the questiorof preliminaryprocessing
of a metaphoricalitterancecomingup with the decisionthatthe utterancds indeedmetaphoricalso that
the directmeaningis placedwithin a pretence.In fact, we aim to studya proposawherebythatdecision
is not madeuntil it becomesiemandedy the backvwardsprocessof query-directedeasoning.Until that
pointthe directmeaningwould not be assigneceitherto the pretenceor to thetop (i.e., reality) space).Of
course,in mary casesheuristictools suchasdetectionof selection-restrictiowiolations (Fass1997), or

61



of the presencef lexical/phraseologial metaphoricitycues(Goatly 1997), could suggesimetaphoricity
Particularlydifficult casedor metaphoricitydetectiorarisein the caseof “implicit” metaphoiSteen1999;
seealsoKittay 1989)wherethe semanticor pragmatictensionis betweensentencesatherthanwithin a
sentence.
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