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Abstract

Graphicalrepresentationslike mapsanddiagramsplay an importantrole in

everydaycommunicationsettings.In suchcommunication,peopleeffectively in-

tegratetwo independentsystemsof representation:spoken languageandgraph-

ics. This thesispresentsanempiricalinvestigationof languageusagein graphical

communication.Drawing on our dialoguedata,we will show that the presence

of a graphicalrepresentationsignificantlychangesthe way the spoken language

is used,extendingits expressive capacityor affectingtheperspectiveson events.

We will first report the phenomenaof mediatedreferenceanddual description

astwo remarkableusesof languageaffectedby graphics,illustrating themwith

actualexamplesfrom our data. A quantitative analysisof our datawill show

thatthesespecialusesof languageareindeedascommonasconventionalusesof

languagein thepresenceof graphicalrepresentations.We will alsoproposethat

themediateduseof languagecontributesto efficientcommunicationthroughinte-

gratingsequentiallyinformationof a representationandinformationconveyedby

a linguisticexpression.Finally, weshow thattheconfigurationin graphicsaffects

linguistic expressionsof motion,andthis factdemonstratesthattheconfiguration

in graphicshasaninfluenceon theperspectivesof eventconceptualizations.



Chapter 1

Intr oduction

Daily communicationis by its naturemulti modal.Conversationalexchangesof-

teninvolvesnot only informationfrom languagebut alsoinformationfrom other

representationsystemslike maps,diagramsandgestures.Most linguistic studies,

however, havenot focusedonthefacetof languageasacommunicativetool inter-

actingwith otherrepresentationsystems.Thepurposeof thisstudyis to show the

interactivenatureof languageasacommunicativetool, not justasaself-contained

symbolsystem,throughempiricalinvestigationsof conversationinvolving graph-

ical representationslikemapanddiagrams.

Conversationalexchangesaccompaniedby externalgraphicalrepresentations

arefairly commonin our daily lives. Peoplegive andaskdirectionsby referring

to maps,andthey draw diagramsandpicturesin discussingwhereto placeliving

roomfurniture. As a representationsystemwhich interactswith othersystems,it

is naturalthatlanguageusageis affectedby informationfrom graphicalrepresen-

tations.Actualdialoguedatashowsthatlanguageoftendescribesthetargetsitua-

tionsmediatedlyvia someotherrepresentation,andlanguageusageis influenced

significantlyby the presenceandthe configurationof graphicalrepresentations.
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Languagesystemandotherrepresentationsystemlike graphicsaresequentially

integratedin suchcases,with languagesystemdominatingothersystems.Wewill

examinetheimpactof graphicsontheuseof languagewhenlanguagesystemand

agraphicalrepresentationaresequentiallyintegrated.

First, thepresenceof a graphicalrepresentationsignificantlychangestheway

linguisticexpressionsdescribetheir targets.Linguisticexpressionsdenoteobjects

andrelationsin theworld. This denotationrelationis governedby languagecon-

ventions. An utteranceof a linguistic expressioncarriesinformation aboutthe

world throughtheseconventions. This is what the standardview of the seman-

tics of languagetells us. However, when we look at speechin conversational

exchangesinvolving externalrepresentationssuchasmaps,diagramsor pictures,

regardlessof the languageused,we will immediatelynotice utterancesthat do

not conform to this standardpicture. We will focus on two remarkableuses

of language,called“mediatedreference”and“dual description,” that we found

throughan examinationof actualtwo-partydialoguedata. Both phenomenaare

clearlyspecificto dialoguesinvolving somegraphicalrepresentation,or at least,

someexternalrepresentationotherthanspeech(seeUmata,Shimojima& Katagiri

(2000a)).

Briefly, mediatedreferenceis a casewherea linguistic expressionreaches

its “final” referentdueto the fact that its “immediate” referenthasa referential

connectionto this final onein thesystemof graphics.For example,our subjects

oftenusetheindexical “kore” (this) to referto abuilding or someotherlandmark,

althoughits immediatereferentis clearly an icon on the map; the icon refersto

the landmarkin thesystemof map,andthis factsomehow enablesthe indexical
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expressionto do so too. We will discussmoreexamplesof mediatedreference

later, andintroducethreemorevarietiesof thephenomenon.

Dual descriptionis a casewherea declarative sentenceis usedto describea

fact that holds in the graphicas well as the correspondingfact in the situation

representedby the graphic. Suppose,whenasked aboutthe numberof stations

betweentwo particularstations,onecountsthenumberof iconsonarailroadmap

andsays,“Therearethreestationsin-betweenthem.” Is thisreportconcernedwith

themapitself, or with themappedrailroad?Is it reportingthat the railroadmap

hasthreestationiconsbetweentwo particularstationicons,or that the railroad

systemhasthreestationsbetweenthe two stations?Whichever the answermay

be, it seemsclearthat the speaker hasmanagedto describeboth factswith this

sentence.Note that, on the semanticsassociatedwith the railroadmap,the first

fact meansthe secondfact,andthis semanticrelationsomehow underwritesthe

duplicativeuseof thesentence.

Mediatedreferenceand dual descriptionnot just extend the descriptive ca-

pacity of language,but alsoprovidesan effective way of informationflow. In-

formation integration is a phenomenonoften found in thoseusesof language.

Whenpeoplerefer to somereal-world building by wordslike “kore” (this) via a

mapicon, the informationgiven to the listeneris not just the referencerelation.

Theinformationpresentedon themap(i.e. thespatialrelationsbetweentheicon

directly referredto andother icons,andso on) is integratedwith the linguistic

informationandprovidesrich informationsuchasspatialrelations.Themediated

useof languageinducesintegration of the linguistic and graphicalinformation

andprovidesamplifiedinformationto the listeners(Umata,Shimojima& Kata-
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giri (2000b),(2000c)).

Both usesof languageareso naturalandcommonin a dialogueinvolving a

graphicalrepresentationthatpeoplemaynotevenbeawareof thephenomena.In

fact,their frequentoccurrencein suchsettingssuggeststhatthey arenotadeviant

but ratheraperfectlylegitimateuseof language.Severalresearchersin thefield of

linguisticshavebeenanalyzedsuchmediatedusesof language.Jackendoff (1975)

noteda similarity in thecharacteristicsandbehaviors betweenpicturesentences

andbeliefsentences,andheproposedananalysisof picturesentencesbasedonthe

closeconnectionbetweenthetwo. Lakoff & Johnson(1980)andLakoff & Turner

(1989)gave a fairly detailedanalysisof the useof metaphorsandmetonymies

in literary works as well as in everydaylanguageuse. They also developeda

cognitive modelbasedon mappingbetweenconceptualentities,eitheracrossor

within conceptualdomains. Anotherscholar, Faucounnier(1985),proposedan

accountof varioustypesof indirectdescriptionsin termsof his theoryof Mental

Spaces.Most studies,however, have not focusedon thesystematicnatureof in-

formationintegrationwhenthemediatedusesof languageoccur. Therearealso

severalempiricalstudiesin integrationof linguistic andgraphicalrepresentations

whichfocusontheissueof how speechis usedto disambiguateagraphic(Neilson

andLee1994)or how a graphicis usedto disambiguatespeech(LeeandZeevat

1990). The linguistic-graphicintegration hasbeenalso studiedfrom a logical

point of view, but thefocushasbeenon how a graphicexpresseswhatcannotbe

easilyexpressedby a linguistic representation(BarwiseandEtchemendy1996,

Shimojima1999). For both views, the fundamentalform of linguistic-graphic

integrationis a parallel one,whereeachmodeof representationexpressesinfor-
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mationin its own way, but sinceonemodeof representationexpresseswhat the

otherform doesnot, they maywork complementarilyto eachother.

This studyattemptsto explain the mechanismof mediatedusesof language

basedonsequentialintegrationof two independentrepresentationsystems,namely

languageanda graphicalrepresentation.This resultsin both reducingandex-

tendingthe power of linguistic theories. The descriptive power of an utterance

is broughtnot solely from languagesystembut alsofrom the interactionof the

languagesystemanda graphicalrepresentation.However, languagesystemcan

dominateotherrepresentationsystemslike graphicalrepresentationsandconvey

muchricherinformationwhenit is sequentiallyintegratedwith othersystems.

When languagesystemand a graphicalrepresentationare sequentialyinte-

grated,peopledescribeandcapturethe targetworld eventsor situationsthrough

thatgraphicalrepresentation.Thesequentialintegrationprovidesusaconvenient

andconfortableway of informationexchangebecauseof thehandinessof graph-

ics: peopleare seeingand talking throughgraphicsat hand. This provides us

yet anotherkind of perspectiveson eventsor situationsof targetworld; perspec-

tivesvia graphics.The existenceof graphicsmay affect the way of conceptual-

izing thoseeventsandsituationsbecauseof theavailability of theseperspectives,

andthis may resultsin influencinghumanactivities suchasinference,problem-

solvingandunderstanding(seeUmata,Katagiri& Shimojima(2001)).

It hasbeenproposedthattheexistenceof graphicsnot only servesasa mem-

ory aide,but alsoaffectsstrategiesof problem-solvingandunderstanding.For

example,Schwartz (1995)observed the effect that diagrammaticfidelity hason

inference.Suwa andTversky (1997)examinedfocusshiftsandsuccessfulexplo-
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rationof relatedthoughtby conductingprotocolanalysesof designers’reflection

ontheirown sketchingbehavior. However, little is known abouttheeffectgraphi-

calrepresentationshaveonlanguageusagewhenpeoplearecollaboratively work-

ing on a task.

The latterpartof this thesisshows how theavailability andtheconfiguration

of graphicsaffects languageusagein communicationandproblem-solving.We

will focuson the influenceof graphicalrepresentationson theperspectivesfrom

which peopleconceptualizemotion events. Supposethat JohnandMary areat

GoodgeStreettubestation,discussingwhereto havedinnertogether. Mary might

suggestaplaceby saying(1) below, but shewouldnotdo it by saying(2):

(1) Let’sgodown to WaterlooStationvia NorthernLine, andvisit Crescent.

(2) Let’scomedown to WaterlooStationvia NorthernLine, andvisit Crescent.

Thecurrentpositionwherethetwo peoplearelocatedbecomesthereference

pointof themovementin thiscase,andthemovementcanonly beconceptualized

asamovementawayfrom thereferencepoint,andhencetheuseof “go.” Suppose,

on theotherhand,thatJohnandMary arediscussingtheir night planover a map

of LondonUndergroundshown in Figure1.1. Mary coulduse,in this case,either

(1) or (2). Theavailability of themapandtheconfigurationof iconson themap

affect theconceptualizationof themovementhere: thenearnessof theWaterloo

Stationicon from themmakesit possiblefor herto conceptualizethemovement,

in addition to the previous distal movementconceptualization,as a movement

in the map-world toward the referencepoint, their currentposition. Graphical

representationcanhave influenceon languageusage.
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Figure1.1: RouteMap of London’sUndergroundSystem

Theuseof “come” in (2) is possiblebecausethemapandthegraphicalobjects

containedin it arereadilyavailableto thespeakerasaresourceto formulatemes-

sagesto becommunicatedandproblemsto bereasonedabout.Thelocationsand

arrangementsof objectscanbe expressedin termsof the relationshipsbetween

graphicalobjectsand the speaker, aswell as thosebetweenobjectsthemselves

andthespeaker. This availability, or theeaseof accessibility, of graphicalrepre-

sentationsshouldwork to amplify our communicative andreasoningcapabilities

by providing us with a novel setof possibilitiesto constructperspectival event

conceptualizations.We will examinethe effect of graphicalrepresentationson

perspectival eventconceptualizationsthroughtheempiricalanalysisof theuseof

motion verbsin actualtwo-party task-orienteddialoguesthat involve mapsand

diagrams.

The next chapteris a qualitative descriptionof the phenomenonof mediated
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references,wherewe illustrateit with examplesof languageusedrawn from our

dialoguedata. The phenomenonof mediatedreferenceis classifiedinto four

different types. The following chaptershows possibletypesof disambiguation

strategiesfor decidingthe final referentof a mediatedreference.Four typesof

suchstrategiesarepresentedwith examplesfrom our data. Thephenomenonof

dual descriptionis illustratedin chapterfour. We will analyzethe mechanism

underlyingdualdescriptionwith utterancesfrom actualgraphicalcommunication

dialogues.Chapterfive is aquantitativedescriptionof thetwo phenomena,where

weuse“contentphrasalunit” to quantifythefrequency of mediatedreferenceand

dual descriptionin the dialogueprocess.As it turnsout, thesegraphic-oriented

usesof languageoccurasfrequentlyasstandardusesin our dialoguedata,indi-

catingthatthespeakersarequitereadyto exploit thegraphicalrepresentationsat

handto extendthe expressive capacityof their language.Chaptersix illustrates

the phenomenonof informationamplificationinducedby integrateduseof lan-

guageandgraphics,andtheninquiresthemechanismof theflow of information.

Chapterseven is devotedto an investigationof the effect of graphicalrepresen-

tationson perspectival eventconceptualizations.We first examinemotion verbs

in theEdinburgh HCRCMap TaskCorpus,andthenlook into theJapanesedia-

loguedatafrom ourcorpusinvolving a“MissionariesandCannibals”typepuzzle.

The effect of graphicson languageusagedemonstratesthat theconfigurationof

graphicshasaninfluenceon theperspectivesof eventconceptualizations.
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Chapter 2

Mediated References

Previous linguistic studieson metaphorandmetonymy have not focusedon the

systematicnatureof mediatedreferencesinvolving theworld andrepresentation

systems.Studieson theuseof multimodalinformationin reasoningandcommu-

nicationhave mostly focusedon the complementaryor parallelform of integra-

tion andhavenot closelyexaminedthesequentialform of integrationof multiple

modalities. Particularly, little is known aboutthe directionalityof suchintegra-

tion. In this chapter, we will inquire into thephenomenaof mediatedreferences

assumingthatlanguage,graphicalrepresentationsandtherealworld areworking

asanintegratedsystems,andthatwecandescribesituationsof eachlocal system

usingotherones.

In our data,two referencedirectionswereobserved: mediatedreferencesvia

a representationsystem(asketchmap,adiagram,etc.) to theworld andmediated

referencesvia the world to a representationsystem. We will call the former a

forward mediatedreference,andthe latter a backward mediatedreference.Fur-

ther, mediatedreferencescanbeobservedbetweennot only individualsbut also

betweenrelations. We will look into a simpleexamplefirst, andthenexamine
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thephenomenaof mediatedreferencesobservedin our graphicalcommunication

experiments.

2.1 The Phenomenon

Supposetwo men,A andB, aretalking abouthow to getaroundin London,with

asmallroutemapof London’sundergroundsystemsuchastheonein Figure1.

Pointingto anicon of Baker station,speakerA uttersthefollowing sentence:

(3) Thetrain leavesevery10minutesfrom here.

In example(3), theword “here” literally denotestheBakerstationiconon the

map.However, thetrain leavesfrom realBakerstationin therealworld, not from

the icon of it on the map. Therefore,the utteranceis describingthe real world

situationasin (4).

(4) In therealworld, thetrain leavesevery 10 minutesfrom thestationwhich

correspondsto theiconon themapthattheword “here” literally denotes.

Althoughwehavenomeansto know what“here” in (3) reallyrefersto without

themap,theword is actuallyreferringnot to theiconon themapbut to theBaker

stationin the real world. The map serves to referring to the real world object

andpeopleareseeingtherealworld situationthroughthemap,contingenton the

systematiccorrespondency betweenthemapandtheworld. Here,theword“here”

reffers mediatedlyto anobjectin theworld throughanobjectin themap. In the

following, wewill first look throughthemethodsthroughwhichwecollectedour

data,andthenexaminevariouskinds of mediatedreferencesobserved from our

corpus.
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2.2 Method

The conversationaldataanalyzedin this paperwere gatheredfrom a seriesof

graphicalcommunicationexperiments,which investigatedthe interactionsbe-

tweencognitive/communicative factorsandgraphicalrepresentations.In those

experiments,eachpairof subjectswasaskedto work ona taskcooperatively with

thepartner. Thesubjectswerevideo-tapedduringthetask,andtheconversational

datarecordedwerepartially transcribed.

Thetaskswereto draw or to readsomegraphicalrepresentation.Wehadthree

differentkindsof tasks:a mapsketchingtask1, a GraduateRecordExam(GRE)

task2 anda graphtask. In thefirst task,thegoal for thesubjectswasjust to draw

a map. In the secondandthird tasks,the taskhadtwo phases;the goalwasnot

merelyto draw a graphicalrepresentation,but alsoto solve questionsusingthe

representationthesubjectsdrew by themselves.Thus,thereweremany examples

of reasoningwith thediagramfoundin thesecondandthird tasks.

A graphicalrepresentationexpressescertain real world relationsby corre-

spondingspatialrelationson the representation.Eachkind of graphicalrepre-

sentationsusedherehaddifferentnaturein what relationin the real world were

described.A mapexpressedthespatialrelationsamongplacesin therealworld

by the spatialrelationson the map. A GRE diagramexpressedthe topological

relationsamongthecities in somefictive world by thespatialrelationon thedi-

agram.A graphexpressedsomeabstractrelationsamongseveralcountriesin the

1Theseexperimentsweredesignedby Patrick G.T. Healey, Nik Swoboda,Ichiro Umataand
YasuhiroKatagiri.

2Theseexperimentsweredesignedby Patrick G.T. Healey, Nik Swoboda,Ichiro Umataand
YasuhiroKatagiri.
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Figure2.1: An exampleof themapssubjectsdrew

real world by the spatialrelationon the graph. In all of thsestasks,the corre-

spondencebetweenthegraphicalrepresentationandtheworld descrivedby it was

generallywell-established.

2.2.1 Map SketchingTask

In this task,eachpair of thesubjectswasasked to draw a sketchingmapof four

landmarksin Nara(alocaltown). Pairsworkedtogetherto dothis. Wehadsixteen

pairs,andall of themdrew sketchmapswhich roughlypreservedinformationof

distanceanddirection(Figure2.1).

Eachpair was seatedin a separate,soundproofroom and worked together

usinga sharedvirtual whiteboardanda full duplex audioconnection.All input

12



to thescreenwasby stylus,andany writing or erasingby oneparticipantwould

appearsimultaneouslyon their partner’s screen.The subjectswerevideo-taped

duringthetask.

Thesubjectswereaskedto imaginethatthey weredrawing a sketchof a map

for a touristwho did not readJapaneseandwho wishedto find thelandmarkson

thelist. Thetime limit for this taskwasfive to eightminutes.

2.2.2 Graduate RecordExam (GRE) Task

The designwassimilar to that usedin the mapsketchingtask. This time, each

pair wasaskedto solve a logical reasoningproblemfrom theGRE.Theproblem

wason the possibilitiesof routeselectionsin a hypotheticaltruck delivery area

with five fictive towns (ex. “What is the maximumnumberof towns, including

the townswherethe trip beginsandends,thatcanbeservedby a driver without

overnightstopduringthecourse?”etc.).Thesubjectsweregiventhetopological

conditionson thearea(ex. “Kitamati town andHasimototown areconnectedby

a routeandthedistanceis onehundredkilometer,” etc.),andtwo conditionsfor

drivers;(i) Themaximamdistanceadrivercantravel withoutmakinganovernight

stopis 300kilometers,and(ii) Overnightstopsmustbemadein oneof thegiven

five towns.

Eachpair wasrequiredto work on theproblemtogetherandit wassuggested

thatdrawing adiagramonthescreenmighthelpthemto answerthequestion.All

pairsdrew adiagramandeightpairsamongtheninedrew amap-likeone(Figure

2.2).

As for theseeightpairs,workingonthis taskconsistedof two phases;to draw

13



Figure2.2: An exampleof thediagramssubjectsdrew
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a map-like diagramandto answerthe questionsreadingthe diagram. The pair

communicatedwith eachotherthroughafull duplex audioconnectionandworked

onasharedwhiteboard.Thetime limit for this taskwaseightminutes.

2.2.3 Graph Task

This taskalsohadtwo phases.First, eachpair of the subjectswasgivena scat-

terplot expressingthe birth anddeathrateof certaincountries,a datalist of the

birth anddeathratesof someof thesecountries,andconditionswhichheldamong

somecountries(ex. “the birth rateof Egypt is higherthanChinaandlower than

Nepal,” etc.).Thescatterplotwasincomplete,with someof its dotsleft unlabeled

anda few dotslacking. Eachpair wasaskedto completethegraphproperly(see

Figure2.3).

After completingthegraph,all the dataotherthanthegraphitself werecol-

lected.Then,eachpair wasaskedto answerthequestionrelatingto thebirth and

deathratesof thosecountries,readingthegraphthey drew (ex. “How many coun-

tries aretherewhich have higherbirth ratesthanThailand,” etc.). The subjects

wereallowedto draw anythingwhichcouldbeahelpfor answeringthequestions.

All thepairsnewly drew somethingon thegraphthat they hadcompletedin the

previouspartof the task(seeFigure2.4). Therewasno time limit in this graph

taskandpeoplefinishedit in twentyminutesto forty minutes.

2.3 Indi vidual Mediated Reference

2.3.1 Forward Indi vidual Mediated Reference

Considerthefollowing utterances:

15



Figure2.3: An exampleof thegraphssubjectsdrew
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Figure2.4: An exampleof thegraphssubjectsdrew
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(5) (Fromthemapdata:pointingto apartof themapwith thestylus.)

de, koko-ni-ne, tasika Deiri-Sutoa-ga-ne,
and here-to probably Daily Store-NOM
kono kado-ni atta.
this corner-to was

“And I think therewasDaily Storeon this corner.”

(6) (Fromthemapdata:pointingto apartof themapwith thestylus.)

kotti-ni ittara sikainai?
this-way-to go deer is-NOT

“Youcanfind deeraroundhere,can’t you?”

(7) (FromtheGREdata,pointingto apathon themapwith thestylus.

kore-ga 100 desuka?
this-NOM 100 is

“This is 100km,isn’t it?”

The subjectsweretrying to draw a mapof Naracombiningtheir knowledge

aboutthe areain the mapsketchingtask. In (5), the speaker waspointing to a

partof themap,andthelinguistic expression“koko (here)” and“konokado(this

corner) literally denotedapartof themap.However, therewasjustablankspace

on this partof themapandtherewereno symbolswhich couldberegardedasan

iconof a store.If weassumethatthespeakerwastalking aboutthemapsituation

asin (8), thisutterancewouldberegardedassimplymeaninglessor atmostfalse:

(8) Thereis anicon for Daily Storeon thepointedpartof theMap.

In thistasksetting,it is unlikely thatthespeakerwastalkingnonsenseor lying.

Therefore,thisutterancewasastatementdiscribingnot themapbut therealworld

situationasin (9).
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(9) In the real world, thereis Daily Storeon the cornercorrespondingto the

pointedpartof themap.

Thus, the linguistic expressions“koko” and “kono kado” in (5) referredto

someplacein theworld via theplaceon themap.Similarly, no deer-likepictures

or signscould be seenon the map in the caseof utterance(6), andno referent

of the expression“sika (deer)” could be found on the map. Consequently, this

utterancewasalsodescribingsomerealworld situationin a specificplace,not a

placeon the map. GRE dataalsohave suchreferencesto the world objectvia

an objecton a diagram. Therewereno signsshowing the distanceon the dia-

gramin thecaseof utterance(7), andnosuitablepropertiesfor thereferentof the

expression“100” could be found on the diagram. This utterancewasalsoa de-

scriptionof somesituationregardingthedeliveryroute,notapartonthediagram.

In thesecases,thereliablecorrespondencebetweenthespatialconfigurationof a

graphicalrepresentationandaplacein thetargetworld enabledforward mediated

references:referencesto placesin thetargetworld throughplacesonthegraphical

representation.

2.3.2 Backward Indi vidual Mediated Reference

Wecanalsofind examplesof backward mediatedreferencesin thedata.Someof

themareasfollows:

(10) (Fromthemapdata:pointingto theicon of NaraParkon themap.)

ja, kore, moo-tyotto kooen okkiku suru?
So this a-little-more park big make

“So, shallwemake this parka little bigger?”
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(11) (Fromthemapdata:afterrealizingthatthey madeamistake.)

Sarusawaike-wo kesite, ...
Sarusawa Pond-ACC erase,

“Let’seraseSarusawaPond,and...”

(12) (Fromthegraphdata:instructinghispartnerto markanicon.)

Tairando kuroku maru sitoke
Thailand black circle do

“Mark Thailandwith ablackcircle.”

Thelinguistic expression“kooen(park)” in utterance(10) literally denoteda

realpark.However, onecannotusuallymakea realparkbigger, sothis utterance

cannot beregardedasa statementabouttheworld. Rather, utterance(10) wasa

statementaboutsomeoperationon themap,and“kooen” referrednot to thereal

NaraPark but ratherto the icon on themap. Similarly, utterance(11) suggested

erasingthemapicon,noterasingtherealSarusawa Pond of theworld. In utter-

ance(12), thespeaker instructedhis partnerto markan icon with a blackcircle,

not the realThailand of theworld. In thesestatements,theobjectsin theworld

playedanintermediaterole,andthelinguistic expressionsreferredmediatedlyto

theiconson themap.

2.4 Relation Mediated Reference

2.4.1 Forward Relation Mediated Reference

Sofar, we have concentratedon mediatedreferencesbetweenindividuals. How-

ever, therearealsoexamplesof mediatedreferencesbetweenrelationsin ourdata.

Considerthefollowing examples:
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(13) (Fromthemapdata:pointingto apartof themapwith thestylus.)

kokorahen-ni Toodaiji-ga aru
around-here-to Todaiji-temple-NOM is
kara, kono sita-no hoo-kana?
because this below-GEN direction-Iwonder

“BecauseTodaiji is aroundhere,it (Kasuga-shrine)is probablybelow

this, isn’t it?”

(14) (Fromthemapdata:looking athis partner’sdrawing on themap.)

aa, soko zutto ue nobotteiku-to,
Yes there straight up go
nyugakusiki-no toko dayo.
entranceceremony-GEN place is

“Yeah,if you go straightup there,you canfind the placewherewe

hadtheentranceceremony.”

In dialogue(13), the speaker intendedto show the listenerwhereKasuga-

shrine was. However, becausetherewereno Kasuga-shrine iconson themap,

thesubjectsweretalking abouta real-world situationvia themap. However, the

linguistic expression“sita,” which roughly meansunder or below, cannot be

regardedasreferringdirectly to therealworld relations;in therealworld, Kasuga

shrineis not under Todaiji templebut south of it. Here“sita” referredto the

realworld relation(i.e. to-the-south-of) mediatedlyvia therelationon themap

(under). Thiswasbasedonthesemanticcorrespondenceestablishedbetweenthe

mapandtheworld. Similarly, in thecaseof utterance(14), therewereno icons

for “nyugakusiki-notoko” (the place where we had the entrance ceremony)

on themap.Therefore,this utterancewasdescribingastatein therealworld, and

the expression“ue” referredto the spatialrelationin the real world (i.e. to the

north) via therelationon themap(i.e. up) in (14).
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2.4.2 Backward Relation Mediated Reference

Excerpt(15) includesanexampleof abackward mediatedreferenceto a relation,

aswell asexamplesof individualbackwardreferences.

(15) (Fromthemapdata:revising thepositionof theNaraStationicon.)

HannaWay-no ue-ni agattya
HannaWay-GEN above-to go up
akan-ttekoto?
no good-Q
HannaWay-no yori kita-ni ittya
HannaWay-GEN than north-to go
akan?
no good-Q

“So, it can’t beabove HannaWay - we can’t draw it northof Hanna

Way?”

Sinceonecannot changetheplaceof therealtrain station,utterancesin (15)

wereaboutthesituationonthemap.Thus,thelinguisticexpression“HannaWay”

in (15) referredbackwardly to the iconson the map,not to a real world object.

Similarly, thelinguistic expression“kita-ni” (to the north of) makesa backward

mediatedreferenceto the relationof the placeson the map(i.e. above) via the

real world relation to the north of in this utterance3. Due to the preservation

of the configurationalconstraintsbetweenthe mapsystemand the world, such

mediatedreferencesto spatialrelationsarequitenaturalandarecommonlyfound

in conversationsin whichmapsareused.

3In this utterance,“agaru (aggattya)” and“ iku (ittya)” expressedthemovementof theicon on
themap.Actually, this wasnot a realmovement.Thesubjectshaderasedtheold icon andbegan
to draw a new one. Thesephrasescanbe regardedasexamplesof metaphoricalexpressions,a
subjectthatis beyondthescopeof this paper.
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Figure2.5: Fourcategoriesof mediatedreferences

Fourvarietiesof mediatedreferenceswe foundin our dataaresummarizedin

Figure2.5.
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Chapter 3

DisambiguationStrategies

Thus,whenagraphicalrepresentationaccompaniesadialogue,speakerscanmake

a wide varietyof mediatedreferences,eitherindividual or relational,forward or

backward,throughthesystematicsemanticrelationsestablishedbetweenthemap

andthemappedarea.Fromthespeaker’spointof view, thismeansincreasedfree-

domof referencewith a limited vocabulary, but from thelistener’s point of view,

thismightmeananincreasedlikelihoodthatanutterancewill becomeambiguous

in regardsto the mapitself or the mappedregion. Althoughspeakershave only

onereferentfor eachlinguistic expressionin their mind,hearersoftenhave more

thantwo candidatesfor thereferentandhaveto resolvesuchambiguity, dueto the

possibilityof mediatedreferences.

Fortunately, listenerscanoften rely on pragmaticcuesto resolve suchambi-

guity, aswe have seenin thecasesof (5)–(15). Generally, listenerscanrejectan

interpretationof a statementif, on that interpretation,an utteranceis to perform

a speechact that is not felicitous in thatcontext. For example,it is unlikely that

speakersaretalking abouta graphicalrepresentationwhenit includesno candi-

datesfor referentsof somelinguisticexpressionsthey areusing.In theutterances
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(5), (6), (13) and(14), somelinguistic expressionshave no candidatesfor their

referentson themapandthusthey wereconsiderednot to beaboutthemapbut

to beaboutthemappedregion. Anotherpragmaticcuesfoundin aboveexamples

aremismatchesbetweentheworld andrelations(or predicates)referredto. In the

caseof (10), (11), (12) and(15), speakersarerequestingor otherwisediscussing

anoperationon themappedregion thatis impossibleto addressin therealworld.

Theseutterancesareconsiderednot to beaboutthemappedregionbut to beabout

the map. Utterance(7) mentionssomepropertythat is availablenot on the di-

agrambut in its target world, andthis shouldbe consideredto be aboutthe the

targetworld.

Thus, the pragmaticcuesobserved above are closely relatedto mismatchs

betweenthedomain(i.e. theworld, a graphicalrepresentation)andpossibleref-

erents(i.e. individuals, relations/predicates).Mismatchesbetweenindividuals

and the domainare observed whencandidatesfor individual referentsof some

linguisticphrasearenot foundin somedomain.Wecall thesemissingindividuals

cases.Mismatchesbetweenrelations/predicatesandthedomainarefoundwhen

somererations/predicatesareinappropriateto beinterpretedin somedomain.We

call thesecaseunsuitablerelations/predicates. Thepossiblevarietiesof thedis-

ambiguationstrategiesareasfollows:

Mismatchesbetweenthe Domain and Possiblereferents
GraphicalRepresentations TheWorld

Individuals MissingIndividualsin MissingIndividuals
aGraphicalRepresentation in theWorld

Relations/ UnsuitableRelations/PredicatesUnsuitableRelations/
Predicates in aGraphicalRepresentation Predicatesin theWorld

All four varietieslistedabove arefound in our data. In the following partof
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this section,we will look into further examplesfrom Map, GRE andthe scatter

plot taskcorpus,andexaminepossibledisambiguationstrategiesof hearers.

3.1 Missing Indi viduals in a Graphical Representa-
tion

First, we will look into thecasesin which we canfind no candidatesfor the ref-

erentof somenounphrasein a relevantgraphicalrepresentation.Considerthese

examples:

(16) (Fromthemapdata:pointingto apartof themapwith thestylus.)

koko-ni-mo nanka tera rasiki mono-ga
here-too-to something temple like thing-NOM
atta kara.
was because

“Therewassometemple-like thing here,too.”

(17) (Fromthemapdata:pointingto apartof themapwith thestylus.)

Kasugataisya-tte zuutto kotti-no hoo dayo.
KasugaShrine-TOP far this-way-GEN direction is

“KasugaShrineis far to this direction.”

(18) (Fromthemapdata:pointingto apartof themapwith thestylus.)

e, ano, Nara Kooen-no tikaku-ni
uh well NaraPark-GEN near-to

atta-no-ga, KintetuNara yannne.
was-thing-NOM KintetsuNaraStation is

“Uh, well, thestationnearfrom NaraPark is KintetsuNaraStation,

isn’t it?”
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In example(16), thespeaker waspointing to a partof themapwhenhesaid

“koko (here),” andthesetwo expressionsliterally denotedthat part of the map.

However, as in example(5), therewere no symbolsdrawn at that part and the

linguistic expression“ tera rashikimono(sometinglike a temple)” couldnot find

any candidatesfor its referent. It is infelicitous to talk nonsenseduring they are

cooperatingto do sometask,andthus the hearerunderstoodthat this utterance

wasdescribingnot the mapbut somereal world situation. Here, the linguistic

expressions“koko” shouldbe interpretedreferringmediatedlyto someplacein

theworld.

Similarly, thespeaker waspointingto just a blankspaceon themapwhenhe

said “kotti-no hoo (this side)” in exapmle(17). Hereagain,no candidatesfor

thereferentsof “Kasugataisya(Kasuga shrine)” werefoundonthemapandthe

only possibleinterpretationfor thehearerwasthat this utterancewasdescribing

somerealworld situation.Theexpression“kotti-no hoo” allowedtheheareronly

oneinterpretationin which thephrasereferredto somepartof theworld via the

pointedpartof themap.

In thecaseof (18), therewasthe icon of Nara Park drawn on themap,and

the nounphrase“Nara Kooen(Nara Park)” may have beenreferringeither to

realNara Park directly or to theicon of it on themapmediatedly. However, the

nounphrases“Nara Kooen-notikaku-niatta-no(the thing which was near from

Nara Park)” and“KintetuNara (Kintetu Nara Station)” hadno referentson the

map,andthe only possibleinterpretationwasthat the utterancewasdescribing

therealworld situation. Thus,thenounphrases“Nara Kooen-notikaku-niatta-

no” and“Nara Kooen” wereinterpretedasreferringto theplaceof therealworld

27



directly.

Thus,hearerscanreject the possibility of referenceto an object in a graph-

ical representationwhentherearemismatchesfoundbetweenthegraphicalrep-

resentationand individuals. When someof the linguistic expressionshave no

candidatesfor their referentsin thegraphicalrepresentation,theutteranceis un-

derstoodasdescribingtherealworld. In suchcases,expressionsliterally refer to

anobjectin a graphicalrepresentationareunderstoodreferringmediatedlyto the

world, andexpressionsliterally refer to an objectareunderstoodasit is. Thus,

hearerscanresolvetheambiguityof direct/mediatedreferencesdependingonlack

of referentsin somedomain.

3.2 Missing Indi viduals in the World

Next, we will examinethecasesin which thereareno candidatesfor thereferent

of somenounphrasein therealworld. Examplesareasfollows:

(19) (Fromthegraphreadingdata:Thesubjectsweretring to work out if there

wereany countriesthathadalmostthesamebirth anddeathrateotherthan

Italy. Oneof themthoughtthat thebirth anddeathrateof Denmarkmight

bealsoclose,andthatthey shouldcheckit with theinclinationonthegraph.

Shesuggestedputtingtheproblemsheeton thescreenlike a ruler to make

a line betweentheorigin andthepoint markedas“Italy,” representingreal

world Italy.)

atetemi, genten-to Itarii -de.
put origin-and Italy-LOC

“Put theproblemsheetalongtheorigin andItaly.”
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(20) (Fromthegraphreadingdata: In a similar situationasin (12). Oneof the

pair drew a line betweenthe origin andthe point marked D, representing

realworld Denmark.)

A: kono-saa, zero-kara-no-saa,ensen-joo-de-saa,D-ga.
this zero-from-GEN product-on-LOC D-NOM

B: D-ga haittere-ba, D haitteru-naa.
D-NOM is-on-IF D is-on

A: “On theproductfrom zero,if D ...”

B: “If D is on theproduct,yeah,D is on it.”

In theutterance(19), thenounphrase“ Itarii (Italy)” wasambiguous:it may

eitherreferdirectly to therealworld Italy or refermediatedlyto thepoint on the

scatterplotrepresentingItaly via realItaly in theworld. However, thenounphrase

“genten(the origin)” hadno candidatesfor its referentin the discourserelevant

domainof the real world. Therefore,the only possibility left for the hearerwas

that the utterancewas mentioningsomeoperationon the graph,with the noun

phrase“ Itarii ” mediatedlyreferringto thepoint on thegraph.

The linguistic expression“D” in excerpt (20) was also ambiguous:it may

eitherreferdirectly to thepoint on thescatterplotrepresentingDenmarkor refer

mediatedlyto real Denmarkvia the point on the graph. In this case,the noun

phrase“zero (zero)” hadno candidatesfor its referentin the discourserelevant

domainof the real world. This lack of the referentcandidatein the real world

enabledthe hearerto understandthat the utterancewasaboutthe graph. Thus,

he could resolve the ambiguity and interpretcorrectly that the expression“D”

referreddirectly to thepoint of thegraph.
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Theseexamplesshow thathearerscanalsoresolve theambiguitywhenthere

aremismatchesfoundbetweentheworld andIndividuals.Whensomeof thelin-

guisticexpressionshavenocandidatesfor their referentsin thediscourserelevant

domainof the real world, the utteranceis understoodasdescribinga graphical

representation.

3.3 Unsuitable Relations/Predicatesin a Graphical
Representation

Mismatchesbetweenagraphicalrepresentationandrelationsalsoserveascuesto

resolve referenceambiguities.Considerthefollowing examples.

(21) (FromtheGREdata:Thesubjectswerediscussingthepossibilityof overnight

stopswhena truck driver traveledalonga certainroute. Oneof the pair

pointedto theKawabataiconsaying“koko-de,” andpointedto theTeramati

iconsaying“Teramati-de.”)

saitee ippaku. syukuhaku nasi-de unten
at least oneovernightstop overnightstop without drive

dekiru-no-ha, 300 kiro nande, koko-de
whatonecando 300 kilometers because here-LOC

ippaku site, Teramati-de moo
oneovernightstop do-and Teramachitown-LOC already

tuiteiru-to.
havearrived

“At leastone overnight stop. Becauseyou can’t drive more than

300kmwithoutovernightstop,youhaveto stayovernighthere.After

that,you’ll arriveat Teamachitown soon.”
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(22) (FromtheGREdata:Anotherpair wasworking on thesameproblemasin

(21). Oneof thepair pointedto theKawa icon saying“koko-de”.)

ee, soo desu-yo-nee, Hasimoto, Kawabata-de
yes so is Hashimototown Kawabatatown-LOC

300-de, koko-de yasumantoikemasen-yonee.
300-is here-LOC have to take rest

“Yes,that’strue.It’ salready300kmto Kawabata-townviaHashimoto

town. You have to take resthere.”

The linguistic expression“koko (here)” in (21) wasambiguous;it mayhave

beenreferringeitherdirectly to theKawabata icon on themapor mediatedlyto

theKawabata town in theworld. However, therewereno predicateson themap

which could be a candidatefor the referentof the linguistic expression“ 78787 -de

ippakusite(stay overnight at 78787 ),” for wecannotstayovernightin a iconof the

townonthemap.Therefore,theutterancewasaboutsomerealworld situationand

thelinguisticexpression“koko” mediatedlyreferredto theKawabata town in the

realworld. Theword Teramatiwasalsoambiguous,but thehearercouldresolve

theambiguityandunderstandthatit referrednotmediatedlyto theTeramati icon

but directly to Teramati town in theworld.

In (22), the linguistic expression“koko (here)” could refer eitherdirectly to

an icon on the map or mediatedlyto Kawabata icon in the world. However,

the linguistic expression“ 79787 -de yasumu(take a rest or sleep at 78787 )” hadno

candidatesfor its referent. In this casealso, the utterancedescribedsomereal

world situation,not that of the map. Thus, the word “koko” in (22) could be

interpretedonly asreferringmediatedlyto therealworld.
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As is shown above, mismatchesbetweena graphicalrepresentationandrela-

tions/predicatesplay someimportantrole whenhearerstry to resolve reference

ambiguities.

3.4 UnsuitableRelations/Predicatesin the World

Finally, we will look into the caseswheremismatchesbetweenthe world and

relations/predicates.Considerthefollowing examples:

(23) (Fromthegraphdrawing data:without any pointing.)

Tairando, kuroku maru sitoke.
Thailand black circle draw

“Circle Thailandin black.”

(24) (Fromthegraphreadingdata:without any pointing.)

Benezuera-wa kuro, ten tuketa.
Venezuela-TOP black point marked

Oosutoraria-no migiue, tyotto.
Australia-GEN to theupperright of a little

“I markedVenezuelawith ablackpoint. It’ s just to theupperright of

Australia.”

(25) (From thegraphdrawing data: The speaker noticedthat thehearererased

thepoint expressingBrunei,andsaid.)

Burunei, kieteru-de.
Brunei disappeared

“Brunei hasbeenerased.”
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In example(23), thelinguisticexpression“Tairando(Thailand)” hadtwo ref-

erencepossibilities:directreferenceto theworld or mediatedreferenceto apoint

of the graphvia Thailandin the real world. However, the verb phrase“kuroku

marusitoke (mark 78787 with a black circle)” couldnotfind any appropreaterefer-

entsin therealworld. BecauseonecannotmarkrealThailandwith ablackcircle,

it wasnonsenseto think theutterancewasdescribingsomereal world situation.

This incompatibility betweenthe world andthe predicateenabledthe hearerto

resolve thereferenceambiguityof theword “Tairando” andunderstandtheword

wasreferringmediatedlyto thepointon thegraphvia realThailandin theworld.

Similarly, the linguistic expressions“Benezuera (Venezuela)” and “Oosu-

toraria (Australia)” in (24) could refer either directly to real Venezuelain the

world or mediatedlyto apointonthegraph.Hereagain,thelinguisticexpressions

“kuro (is black)” and“ tentuketa(put a dot)” couldnot find any appropriateref-

erentsin therealworld. Thelinguisticexpression“ 78797 -nomigiue(is to the upper

right of 79787 )” wasalsoincompatiblewith therealworld for two reasons:onewas

that Venezuelais not to the upperright of Austrtalia in the real world, and the

otherwasthatthespatialrelationof thetwo countriesin therealworld wastotally

irrelevant to thecontext of theutterance.Thus,thehearercouldunderstandthat

theutterancewasaboutsomesituationonthegraphandthatthelinguisticexpres-

sions“Benezuera” and“Oosutoraria” couldreferonly to thepointson thegraph,

not to thecountriesin therealworld.

In (25), theword “Burunei(Brunei)” wasalsoambiguous.However, theverb

phrase“kieteru(waserased)”couldnot find any appropriatereferentsin thereal

world. Theword “Burunei” couldbeinterpretedasreferringonly to thepoint on
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themapwhich representsrealBrunei.

Theseexamplesshow thatmismatchesbetweenthedomain(i.e. theworld, a

graphicalrepresentation)andpossiblereferents(i.e. indivisuals,relations/predicates)

serve to resolve referenceambiguitiesin conversation.Thus,peoplecancommu-

nicateeffectively makingvariouskind of references,without misunderstanding

whatthespeaker refersto.
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Chapter 4

Dual Descriptions

Thus,listenerscanoftenrely on pragmaticcuesto resolve referenceambiguities

in graphicalcommunication,aswe have seenin the last chapter. However, our

dataalsocontainanumberof utterancesnotsubjectto evensuchdisambiguations.

In thefollowing, we will startwith describingthephenomenonintuitively with a

simpleexample,andthenexaminereal-lifeexamplesof dualdescription.Wewill

discusscommunicative functionsplayedby dualdescriptionandgive a modelof

theinformationalmechanismresponsiblefor suchspeechbasedon thedata.

4.1 The Phenomenon

Supposetwo men, : and ; , talk abouthow to getaroundin London,with asmall

routemapof London’s undergroundsystemsuchasthe one in Figure4.1 sited

below again.

Pointingto aparticularareaof theroutemap,thespeaker : uttersthefollow-

ing sentence:

(26) See,Baker is connectedto Waterlooby Piccadilly.

35



<
<
<
<
<
<
<
<
<

=
=
=
=
=
=
=
=
=
=
=
=
=

> > > > > > > > > > > > > > > > > > >
? ? ? @ @ @ @

@ @ @ @
@ @ @ @

A A A A A A

Baker Street

B�C
D
EF�G H I�I�G

J H I�I�D�K�L�H M

N�L�H O
P I�Q�H R�S

T�I�U
I�D
G V W%K�L�H M

X�Y
Z C
H E[�\ H R�]
W ^ C
G G I�D
S
L�_[�C
]
H G.T�C
L�E

J C
C
E
U
I�F�G H I�I�G

K�\ R�R�L�E
\ P P `[�\ H R�]
W a I�\ R�I�W G I�H1F�b
]
L�H I

c�L�P O
C
H D [�S
L�D
R�I�H `
a L�D
I

Charing
U
 Cross

Emban
D
kment

Wate
I
rloo

 Covent
G
 Garden

d d d
Cen
D
tral

Bake
I
rloo

e e e Nort
G
h
S
ernf f f

f f f
Picca
L
dilly

Jubi
\
lee

Figure4.1: A RouteMap of London’sUndergroundSystem

Whatdoesthis utteranceexactly mean?What is ; expectedto “see” at this

point? Onepossibility is that ; is expectedto seethe map itself, andfind the

following information:

(27) The icon for the Baker stationis connectedto the icon for the Waterloo

stationby thebandrepresentingthePiccadillyline.

Theotherpossibilityis thatheis expectedto seethroughthemap,to find:

(28) TheBakerstationis connectedto theWaterloostationby thePiccadillyline.

In thefirst case,thepartof : ’s utteranceafter“See” is anassertionaboutthe

structureof the mapitself, while in the secondcase,it is an assertionaboutthe

Londonundergroundsystemdepictedby themap.Whichof theseassertionsdoes

theutterancemake?Or is theutterancesimply ambiguousasto which?
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The most intuitive answer, it appearsto us, is that ; is expectedto “see”

both information (27) and information (28), rather than a single one of these;

the utterancethereforeshouldbe taken asan assertionaboutboth the mapand

the mappedrailway system,or more precisely, as informing ; of the mapped

systemby informing us of themapitself. Thus,the informationput forward by

the utteranceis not ambiguous,but determinate—itis just that the information

is dual. In fact, our centralclaim in this chapteris thatanutterance,whenused

with a differentrepresentationsystem,canconvey two piecesof informationin a

systematicfashion.

Beforeproceedingany furtherto establishthis mainclaim,however, we want

to verify the correctnessof our basicintuition, namely, that two piecesof infor-

mationareput forward andmaderelevantby theabove utteranceof : . For this

purposeweproposethefollowing test.

Imaginethat thepartner; repliesto : ’s utterancein questionby denying it,

usingthesententialpronoun“that.” Thusthedialoguegoesasfollows:

A: See,Baker is connectedto Waterlooby Piccadilly.

B: No, no, that’snot right.

Now what is ; possiblydenying in his reply? Onepossibility is that ; is

denying that the Baker icon is connectedto the Waterlooicon by the Piccadilly

band.In this case,; is simplycorrecting: for misreportingthemap’sstructure.

This, however, is not the only possibility. ; might be a native Londoner,

andknows that theBaker stationis not connectedto theWaterloostationby the

Piccadilly line. In this case,thetargetof ; ’s denialmaywell betheinformation
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aboutthe connectionbetweenthe Baker stationandthe Waterloostationin the

real train system,asopposedto the connectionbetweenthe Baker icon andthe

Waterlooicon on the map. Thus, ; is correcting : for misreportingLondon’s

undergroundsystemdepictedby themap.

Note that in the first case,the pronoun“that” refersto the information(27),

while in thesecondcase,thepronounrefersto the information(28). Thus,after

: ’sutterance,; hasthefreedomto usethepronoun“that” to referto eitherof the

two piecesof information.Notethat ; would not have this freedomif morethan

onepieceof informationwerenot put forward by : ’s utterance.Thus,this test

shows that in theutterancein question: putsforwardtwo piecesof information

for examination.: ’s speechis aninstanceof dualdescription,aswecall it.

Generally, we canverify the occurrenceof dual descriptionin an utterance

g accompaniedby an external representationh in the following way. Suppose,

after g , onerepliesto g with an utterancecontaininga sententialpronounsuch

as“that.” If theuseof thepronounwould beappropriate,andit couldbeusedto

referto informationabouth itself or informationaboutthetargetrepresentedby h ,
theng is acaseof xeroxingspeech.Otherwiseg is acaseof singularinforming.

4.2 Examplesfr om the Corpus

Upon reflection,this type of utteranceseemsfrequentin everydaydialoguein-

volving somegraphicalrepresentation.Wedonotalwaysmakesclearto listeners,

or evento ourselves,whetherour assertionor reportis aboutthepictureat hand

or aboutthesituationthepicturedepicts.In someof thesecases,weendup mak-

ing assertionson both thepictureandthepicturedsituation,andcommunication
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naturallycontinuesasthoughsuchdualdescriptionswereatrivial semanticevent.

This point is attestedby numerousinstancesof utterancesin our data,which

passthepronountestdiscussedabove andhencecanbeconsideredcasesof dual

description. This sectionlooks over someof thoseinstancesto obtaina sense

of how ubiquitousthephenomenonis andhow it is beingexploitedin theactual

contextsof communication.

Thefollowing dialoguefrom our GREdatawasconductedjust afterthepart-

nersdrew a graph-like mapshowing theroutesconnectingvarioustowns,includ-

ing Kawabata, Kitamati, andHasimoto. Themapis reproducedin Figure4.2.

Thespeakersareconcernedwith how many townsa truckdrivercanpassthrough

in oneday.

(29)

A: kazoemasukanee?

(Shallwecount?)

B: soosuruto.

(If we do so,then....)

A: kazoeruto3-tu kanaa.4-tu-watyottomuridesuyonee.

(On my counting,it is three,I suppose.Four is not feasible,is it?)

B: uun.

(Hmm)

A: Kawatokadattara,koremoosudeni300tokadakara,moo,Kita, kotti, Kita-

ni
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Figure4.2: TheDiagramInvolvedin theDialogue(29)

(If this is Kawa or something,and if this is already300 or so, well, Kita, here,to Kita

[Mumbling indistinctively.])

Kawa-kara Kita-ni itte Hasi-de, kore3-tu desuyone.

(Goingfrom Kawa to Kita andthento Hasi,that’s three,isn’t it?)

Thecasein point is thelastutteranceof speakerA, whichis underlined.Imag-

ine that you repliesto this utteranceby saying,“No, that’s not true”a (or “iie

sorehachigaimasu”if youpreferspeakingJapanese).Whatcouldyoubedenying

with this utterance?Onepossibilityis thatyoubedenying : ’sobservationon the

map,whosecontentmaybespecifiedin thefollowing way:

(30) Therearethreetown iconson the path: the Kawa icon, the Kita icon and
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theHasiicon.

In this case,you aredisputingthenumberof town iconson theparticularpathon

themap. Alternatively, however, you couldusethesamesentenceto disputethe

numberof townson the real routedenotedby the path,denying the accuracy of

thefollowing information:

(31) Therearethreetowns on the route: Kawabata town, Kitamati town and

Hasimoto town.

Thus,thesententialpronoun“that” usedin yoursentencecouldreferto either

(30) or (31). This indicatesthat : ’s utterancein the last line of (29) passesour

test,and : ’sutterancecanbetakenasxeroxingspeech,carryingbothinformation

(30)andinformation(31).

In fact, theexcerpt(29) shows that,prior to this utterance,thesubjectshave

explicitly agreedto countthenumberof thetown iconson theparticularpathon

themap,andhencereportinginformationsuchas(30) is a speechactthat : may

well perform at this point. On the other hand,recall that the presentproblem

for the subjectsis the maximumnumberof towns that a truck driver can pass

throughwithin oneday. Reportinginformationsuchas(31) is directly relevant

to the solutionof this problem,andhenceis a speechact whoseperformanceis

desirableat thispoint. Accordingto ouranalysis,: is reportingbothin thesingle

utterance,satisfyingtwo related,but distinctinformationalneedsatthesametime.

The dialogue(29) thusclearly illustratesthat dual descriptionsignificantlycan

contributeto theefficiency of communication.
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Therearealsocaseswherethespeaker exploits the informationalduality not

just for efficientcommunication,but alsofor efficientargumentation.Thefollow-

ing is anexamplefrom our GREtaskdata,wherethespeaker workson thesame

truck-driverproblemasin theexample(29):

(32) (While speakerA is pointingto themapjust drawn:)

A: Mittugagendodesyoo

(Threeis themaximum,I suppose.)

Yottudatositara

(Sinceif it werefour,)

Hyaku-hyaku-hyakuganaito ikenaikedo

(Theremustbe[a sequenceof] 100,100,and100,but)

Sorehasonzaisinaikara

(such[a sequence]doesnot exist.)

Theutterance,“Sorehasonzaisinaikara,” onthefourthline is thecasein point.

Imaginethatin responseto this,you utterthesentence,“No, that’snot true.” You

canusethis sentenceto disputethenon-existenceof a particulartypeof pathon

themap,but alternatively, you canalsousethesamesentenceto disputethenon-

existenceof a particulartypeof routeon theregion representedby themap.You

aredenying the accuracy of the information(33) in thefirst case,while you are

denying theaccuracy of (34) in thesecondcase.

(33) A pathconsistingof the segmentsrespectively labeledwith “100,” “100,”

and“100” doesnotexist.
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Figure4.3: TheDiagramInvolvedin theDialogue(32)
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(34) A routeconsistingof thesub-routesof 100km, 100km, and100km does

notexist.

The utterancein the last line of (32) thuspassesour test,andit canbe taken to

be xeroxingspeech,carryingboth information(33) andinformation(34). Note

thatherethespeaker doesnot simply convey the two piecesof information(33)

and(34) in a parallelmanner. Rather, heputsthemin anargumentative relation,

using the information (33) aboutthe map as evidencefor the information (34)

aboutthemappedregion. Thespeaker thenuses(34) to arguefor thefinal con-

clusionthat “three is the maximum,” which is concernedwith the traffic routes

in the mappedregion. If the utterancedid not carry information(33) aboutthe

map,thespeaker’s point (34) would have no support,andif theutterancedid not

carryinformation(34) aboutthemappedregion, thefinal conclusionwould have

no support. Thus,the logical link between(33) and(34), both presentedin this

utterance,is anintegralpartof thespeaker’s overallargumentin this context.

Ourdataon themap-drawing taskcontainsanexampleof still anotherway of

exploiting theinformationalduality of anutterance.

(35) (Thespeakerhasjustfinisheddrawing amap,reproducedin Figure4.4.)

A: Ja mazukinnaragakokoni aruyone

(Now, first of all, Kinnarais here,yousee?)

B: Ha

(Huh?)

A: DeJeJeiaarunaragakokoni atte

(And J,JRNarais here, and)
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B: Ha

(Huh)

A: DeKoohukujigakokoni atte

(And theKohukuji Templeis here, and)

B: Ha

(Huh)

A: Sarusawaikegakokoni atte

(TheSarusawa Lake is here, and)

B: Ha

(Huh)

A: Sinoomiyagakokoni arutte iu huunikaitanndawa

(Sinoomiyais here—this is how I drew it.)

This sequencebeganimmediatelyafterspeaker A hasfinisheddrawing a par-

tial map.Now supposethespeaker B hadrepliedto A’s first utteranceby saying,

“No, that’s not true,” insteadof thesimple“Ha (huh?).” WhatcouldB have been

possiblydisputingwith this reply?Firstof all, B couldhavebeenobjectingto A’s

assertionon the locationof an icon on themap,namely, to (36) below (where i
standsfor thepositionon themapthespeaker is pointingto).

(36) Theicon for the Kintetu Nara station is at i .

Alternatively, B couldhavebeendisputingthelocationof therealNarastation,

andin this case,thetargetof B’sobjectionis thefollowing information:
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Figure4.4: TheMap Involvedin theDialogue(35)
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(37) The Kintetu Nara station is in thepositionrepresentedby i .

With this test,we canseethatA’s first utterancein theexcerpt(35) is a case

of dualdescription,puttingforwardbothinformation(36)andinformation(37).

Unlike the previous example(32), the speaker heredoesnot usethe infor-

mation in (36) aboutthe mapasevidencefor the information in (37) aboutthe

mappedregion. Still, he usesthe logical connectionof the two: if (37) is false,

then(36) mustalsobe false,if themapis to beaccurate.Thanksto this logical

connection,speakerscando a partial checkof theaccuracy of the mapcollabo-

ratively: identify the particularproperty(36) of the map,andthenevaluatethe

truthfulnessof the information(37) carriedby this property. (Speakerscando a

full checkof themap’saccuracy by repeatingthis procedurefor eachpropertyon

the mapcarryinginformationaboutthe mappedregion.) In the above dialogue,

speaker A proposesto do this collaborative checking:he useshis statementsto

identify the particularproperty(36) of the map, and proposesto checkits ap-

propriatenessby evaluatingtheotherinformation(37) presentedin theutterance.

Thelisteneris supposedto evaluate(37) on thebasisof his own knowledge,and

to suggesta removal of (36) if hejudges(37) to befalse.

In fact,therestof thedialoguecanbeviewedasa continuationof this proce-

dureto a fuller checkthemap’s accuracy. Thus,eachunderlinedutteranceserves

asa proposalfor thesubjectsto collaboratively checkdifferentpropertiesof the

map. As it turnedout, the listenerhadlittle knowledgeaboutthe geographyof

Nara,andcouldnot takepartin theproposedact.This is why hekeepssaying“ha

(huh)” in reply.

Our final exampleis taken from the dataon the graph-readingtask. It is in-
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tendedto show thatxeroxingspeechcouldoccurwith awide varietyof graphical

representations,not justmaps.In thefollowing dialogue,thetwo speakersusethe

scatterplot reproduced,in Figure4.5, to find out whatcountrieshave lower birth

ratesandhigherdeathratesthantheUS.

(38) (Thespeaker A hasalignedtheleft edgeof herproblemsheetvertically to

thedot denotingtheUS, hiding thedotsfor thecountrieswith higherbirth

ratesthantheUS’s.)

A: Konomittsudesho

(Thesethree, I suppose.)

PoorandoDenmaakuItalii

(Poland,Denmark,andItaly.)

B: SouyanePoorandoDenmaakuItalii

(Thatsoundsright, Poland,Denmark,andItaly.)

Herethespeaker ; respondsaffirmatively to : ’s report,but if hesaid,“No,

that’s doesn’t soundright,” thenit couldbethedenialof either : ’s reporton the

classof dotsappearingin a particularareaof the scatterdot, or else : ’s asser-

tion on the classof countriesthat fall in the designatedrangesof birthratesand

deathrates.Thus, the underlinedpart of : ’s utterancecanbe consideredto be

xeroxingspeech,where : reportsthefact (39) aboutthescatterplot andthereby

makestheassertion(40)aboutthesituationdepictedin theplot.

(39) Thedoteslabeled“P,” “D,” and“I” areto theupperleft of thedot labeled

“U.”
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Figure4.5: TheScatterPlot Involvedin theDialogue(38)
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(40) Polland,Denmark,and Itally have lower birthratesandhigher deathrates

thantheUS.

In summary, we found that thespeaker canexploit the informationalduality

of dualdescriptionin thefollowing ways:

1. Reportingtwo piecesof informationin asingleutterance,whenbothinfor-

mationaboutthegraphicat handandinformationaboutthedepictedsitua-

tion arerequired.

2. Making a simple argumentin a single utterance,where the information

aboutthegraphicservesasevidenceto the informationaboutthedepicted

situation.

3. Doingacollaborativecheckof theaccuracy of thegraphic,whereaspeaker

reportsinformationaboutthegraphat handin view of thefact that theac-

curacy of thecorrespondinginformationaboutthedepictedsituationserves

asapartialconfirmationof theaccuracy of thegraphic.

4.3 Mechanismof Xeroxing

We now have seenseveralreal-life examplesof duasldescription,wherea single

utteranceappearsto carry informationaboutthegraphicalrepresentationaccom-

panying it alongwith informationaboutthesituationdepictedby it. In thissection

weconsiderhow sucha thing is everpossible.

Briefly, dualdescriptionis possiblebecauserepresentationis a transitive rela-

tion. Dueto this principle,whenever anutterancerepresentsa pictureashaving
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a property j , andthis property j on the picture in turn representsthe depicted

objectashaving propertyk , theoriginal utteranceendsup alsorepresentingthis

objectashaving propertyk .

Recalltheexampleof theroutemapof theLondonundergroundsystem.The

utterance(28)canbeconsideredto representtheroutemapashaving thestructural

propertyof (29), anddueto thesemanticconventionassociatedwith themap,a

mapwith theproperty(29) representsthemappedregion ashaving thestructural

property(30). Thus,by transitivity, theutterancealsorepresentsthemappedre-

gionhaving thepropertyof (30). This is how asingleutterancecarriestwo pieces

of information,oneaboutthemapandtheotheraboutthemappedregion.

This mechanismmay be madeclearerwith an analogyto a copy machine.

Supposeyou make a copy lnm of a documentl , andthenmake a copy lnm m of the

copy lnm thatyou just made.Thecopy lpoqm m beinga copy of thecopy lporm represents

l m moreor lessaccurately, carryinginformationabout lp7 m Noticethatthis copy l m m
alsocarriesinformationabouttheoriginaldocumentl —wecanlook atthesecond

copy l m m andlearnwhattheoriginaldocumentl is like. (In fact,this is usuallythe

mainuseof thesecondcopy: we look at it in orderto get informationaboutthe

original document,oftenforgettingthat it alsocarriesinformationaboutthefirst

copy.) Thus,thesecondcopy l m m carriestwo piecesof information,oneaboutthe

first copy, andtheotherabouttheoriginal document.Thesecondcopy l m m carries

thelattervia thefirst copy, thanksto thetransitivity of representation.1

Our claim is that the samething happensin the caseof the utterance(28),

1The ideathat carryinginformationis a transitive relationis called“the Xerox Principle” by
Dretske (1981),andhasbeena focusof interestin situationtheory(BarwiseandPerry1983)and
asubsequentdevelopmentof qualitative informationtheory(BarwiseandSeligman1997).
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wheretheLondonundergroundsystemis theoriginal documentl , theroutemap

of it is the first copy lnm of l , and the utterance(28) is the copy lnm m of lsm . The

utterance(28) carriesinformationabouttheLondonundergroundsystemvia the

route map, just as lnm m carriesinformationabout l via lnm . The utterancecarries

duplicatedinformation(29)and(30)abouttheroutemapandthemappedregion,

just as l m m carriesduplicatedinformationabout l m and l .
On this account,wheneveranutterancereportsa featureof a graphicalrepre-

sentation,which in turn indicatesa certainfactaboutthedepictedsituation,then

the utterancecarriesinformationboth aboutthe picture and the depictedsitua-

tion. Presumably, this specialfeatureis bestconsidereda potentialpossessedby

suchanutterance,somethingthatmayor maynotbefully exploitedin individual

contextsof communication.

Nevertheless,theexamplesdiscussedin theprevioussectionareclearlycases

wheretheinformationalpotentialof suchanutteranceis exploitedto servevarious

communicativepurposes,andwearenow in thepositionto befairly preciseabout

the informationalmechanismunderlyingthoseexamples. The generalpattern

is: (i) an utteranceg primarily reportsa feature j of the graphicat hand,(ii)

dueto the semanticconventionassociatedwith the graphic, j indicatesanother

pieceof informationk aboutthesituationdepictedby thegraphic,and(iii) by the

transitivity of informationcarrying,theutteranceg carriesbothinformation j and

informationk . Table4.1specifieseachcomponentsof thismechanismasapplied

to theactualexamplesfrom our corpus.

Note thateachsemanticconventionappealedto in the third columnof Table

4.1 is quite naturalto be associatedwith the graphicrepresentationinvolved in
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Utterance
Primary content,
aboutthegraphic

Relevantsemanticcon-
ventionof thegraphic

Secondary con-
tent, about the
depicted

Last utterance
of (29)

(30) (30) t (31) (31)

Last utterance
of (32)

(33) (33) t (34) (34)

First utterance
of (35)

(36) (36) t (37) (37)u
’s utterance

in (38)
(39) (39) t (40) (40)

Table 4.1: InformationalModel of Xeroxing SpeechApplied to the Examples
from theCorpus

the relevant case.Also, accordingto the presentanalysis,eachinstanceof dual

descriptiondiscussedin theprevioussectionprimarily describesa featureof the

graphicathand,asopposedto thesituationdepictedby it. Thus,thelastutterance

of thedialogue(29) is consideredto primarily reporttheresultof thespeaker : ’s

countingof town icons; the lastutteranceof theexcerpt(32) to primarily report

thenon-existenceof aparticulartypeof pathon themap;thefirst utteranceof the

dialogue(35) to reportthepositionof theKinnaraicon on themap;thespeaker

: ’s utterancein the dialogue(38) to report the result of her inspectionof the

labelsof thedotsfalling in a particularareaof thescatterplot at hand.We leave

thereaderto checkthecontext of eachdialogueto seethat this interpretationof

theprimaryconcernof eachutteranceis plausible.

Thus,the modelof dual descriptionpresentedhereappearsto give a simple

explanationof how asinglespeechmaycarrytwo piecesof information.Whether

andhow a speaker might beableto exploit this informationalpotentialof anut-

teranceto make it playspecificcommunicativefunctionsis adifferentissue,how-

ever. Onemight exploit it to serve two differentinformationalneedsin a single
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utterance,asin thedialogue(29); onemight useit to constructa little argument

in a singleutterance,asin theexcerpt(32); onemight useit to effectively check

theaccuracy of thegraphicat hand,asin (35). Comprehensive researchon what

varietyof communicativefunctionsareservedby dualdescriptionis,however, be-

yondthescopeof this thesis,exceptfor thefew initial stepstakenin theprevious

section.
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Chapter 5

Quantitati veAnalysis

We have observed that a combinationof graphicalrepresentationand linguistic

representationin a graphicalcommunicationsettingprovidesuswith a novel se-

quentialmethodfor integratingof the linguistic andgraphicalmodalitiesin the

form of mediatedanddual references.The analysisso far hasbeenconcerned

with classificationsandfunctionsof instancesof thesenew typesof references.

In orderto furtherestablishthatthesequentialintegrationactuallyprovidesus

with aviableandeffectivemechanismfor communication,weconductedaquan-

titativeanalysison therelative frequenciesof the“new” formsof references,both

mediatedanddualreferences;we performedcomparisonwith “conventional”di-

rect referenceswithin our dataobtainedin our Map andGRE experiment. Fur-

thermore,the differentcharacteristicsof eachtaskwere expectedto result in a

differentdistribution of thefinal referentsof linguistic phrases.TheMap corpus

wasexpectedto havemoreinstancesreferringsolelyto theobjectin thegraphics

domain,becausetheaim of the taskwasto completea map. On theotherhand,

theGREcorpuswasexpectedto includefewerof suchinstances,becausetheaim

wasto solve theproblemsof theworld domainandthegraphicssimply assistin
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Figure5.1: Relativeusagefrequenciesof thedirect,mediatedreferencesanddual
descriptions

thatpurpose.

Weanalyzedapartof ourcorpuswhichconsistsof MapandGREdialogues.It

contains14,011words(9,179for theMapand4,832for theGRE),andthenumber

of contentphrasalunits1 was5,325(3,394for theMap and1,931for theGRE).

Of them,4,667unitsweretheonesdescribingthesituationsof thegraphicsand/or

theworld domain(2,875for theMapand1,792for theGRE).Weclassifiedthese

unitsinto thethreecategoriesshown above: direct,mediatedanddualreferences.

Figure 5.1 shows the relative usagefrequenciesof the threetypesof refer-

ences:direct, mediatedanddual. Of all the referenceoccurrences,57% were

instancesof direct referencesand43% wereinstancesof eithermediatedrefer-

encesor dualdescriptions.Thisclearlyshows thatmediatedreferencesanddual

descriptionsarenot meretheoreticalpossibilitiesor exceptionalphenomena,but

ratheraremundanemechanismsroutinelyemployedin actualcommunication.

1A contentphrasalunit is aminimumphrasalunit thathasa contentwordasits head.
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Taskcharacteristicsof theMap sketchingtaskandtheGRE taskcanalsobe

capturedin quantitative terms. Figure5.2 shows the distribution of final target

domainsof referencefor thetwo tasks.A directreferenceto theworld anda for-

wardmediatedreferencethroughthegraphicsto theworld sharetheworld astheir

final targetdomainof reference.Similarly, a direct referenceto thegraphicsand

abackwardmediatedreferencethroughtheworld to thegraphicseventuallyrefer

to thegraphicsastheir final targetdomain.A dualdescriptionis indeterminateas

to its final targetdomain.Thefinal targetdomainsexhibit significantlydifferent

distributionsbetweenthetwo tasks(~����r������������7�����o�����71����� ). More concretely,

(1) theMap datahadmoreinstancesof graphic-onlyreferences,(adjustedresid-

ual: Map � 23.75,GRE ��� 23.75); (2) the GRE datahadmoreinstancesof

world-only references,(adjustedresidual:Map ��� 6.27,GRE � 6.27); (3) the

GREdatahadmoreinstancesof dualdescriptions(adjustedresidual:Map ���
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16.02,GRE � 16.02).Thustheassumptionthat theGREdatawould have more

world referentsand fewer graphicreferentsthan the Map datawas supported.

Furthermore,it is likely thatdual referencesarestronglyrelatedto inferenceson

graphics,giventheabundantinstancesof dualdescriptionsin theGREdata.
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Chapter 6

Amplification of Inf ormation
Contents

Thusfar we have examinedexamplesof both mediatedreferencesanddual de-

scriptionsandobservedthatsuchusageof languageprovidesrich referencepos-

sibilities and communicative functions. Now we will observe that suchusage

provideusyetanotherwayof amplifying information.Becauselinguisticexpres-

sionsusedin suchwaysindicatesomethingabouta graphic,they arein theposi-

tion of exploiting thestronginformationalpotentialsof thegraphicandthusthey

canconvey moreinformationthanwhenanutterancedirectlydescribesthetarget.

We will examinehow amplificationof informationhappensthroughsequential

integrationof representationsystemsin this chapter.

First, let usbackto thecaseof Londonmapshown in Figure1.1.Considerthe

following utteranceswhereA is pointingto theGoodgeStreeticon.

(41)

A: WarrenStreetis above this.
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B: So,it’ s to thenorthof LeicesterSquare,isn’t it?

Sincethereis no icon of WarrenStreeton themap,theword “this” in A’s ut-

terancerefersto real GoodgeStreetStationvia themapicon. However, what is

happeninghereis not justamediatedreferencethroughthemap.Theinformation

which A’s utteranceconveys is integratedwith the map informationso that the

hearercanobtaintheinformationaboutthespatialrelationbetweenWarrenStreet

andLeicesterSquare.Neitherthewordsnor themapalonecanprovidethis infor-

mation;theintegrationof languageandgraphicsis indispensablein this case.In

the following, we will examinethephenomenaof informationintegrationfound

in our corpus.

6.1 A simpleModel of Inf ormation Integration

Now wewill examinethephenomenaof mediatedreferencesandinformationin-

tegrationof representationsystemswith their targets.First, for linguistic expres-

sionsto refer targetworld objectsvia somerepresentation,thereshouldbesome

semanticrelationsbetweenthe representationsystemandthe target world. For

example,aniconfor astationonthemaprepresentssomerealstationin thetarget

world. Thesesemanticrelationsbetweenrepresentationsystemsandtheir targets

hold not only for individuals,but alsorelationalpredicatesandpropositions.A

maprelationabove representsthe target world relation“to the north of”, anda

mapproposition“GoodgeStreetstationicon is above theLeicesterstationicon”

representsa targetworld proposition“GoodgeStreetstationis to thenorthof Le-

icesterSquarestation.” Semanticrelationslike thesearebasicallyindependent

from thecontext of linguistic utterances;eachicon representsits targetbuilding
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even whenthereareno linguistic utterances.Notice that the semanticrelations

arenot alwaystruth preserving.A wrong mapmay containpropositionswhich

do not hold in thetargetworld. In this respect,a mapcanberegardedasa setof

assertionson thetargetworld whichcanbetrueor false.

Giventhesesemanticrelationsbetweena representationsystemandits target,

linguisticexpressionscanreferto objectsof thetargetvia its representation.Thus,

mediatedreferencesmake useof two differentkindsof semanticrelationstransi-

tively; oneis thesemanticrelationsbetweenlanguagesystemsandrepresentation

systems,the other is the semanticrelationsbetweenrepresentationsystemsand

their targets.

Now let usconsiderthefollowing exchangedrawn from ourMAP data.

(42) (Fromthemapdata: ; is pointingto anicon on themapwith thestylus.)

; : kore-gaKintetuNara?

(Is this KintetsuNaraStation?)

: : tabun.

(Probably.)

Figure6.1 shows the stateof the sharedmapat this point, wherethe small

rectangleneartheright edgeis theicon referredto as“kore(this)” by thespeaker

; . This exchangetook placeimmediatelyafter the speaker : finisheddrawing

theicon. Giventhis context, : ’s obscureresponse,“Tabun (Probably),” is rather

strange,since ; ’s questionwassimply concernedwith : ’s own intentionabout

theicon thatA hadjust drawn himself.Whatexplainsthis indefiniteanswer?
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Figure6.1: MapUsedin Dialogue(42)

Letuscall theiconin question“ � .” If thespeaker : intended� tobesomething

otherthantheNaraStationiconor hadno intentionaboutwhat � is to be,thenthe

answershouldhave beendefinitelynegative. So,it seemsthat : indeedintended

� to be the Nara Station icon, and he might well have answered,“Yes, it is.”

Supposehehad.Then,it would have indicatedthattheicon � is theNaraStation

icon. Now, asFigure6.1shows, � waslocatedto theright of theTodaiji Temple

icon on the map(the other rectangle),so if � were the NaraStationicon, then

the mapwould endup having the Nara Stationicon to the right of the Todaiji

Templeicon. According to the semanticconventionsassociatedwith the map,

this last fact would indicatethat Nara Stationis to the eastof Todaiji Temple.

Thus,saying“Yes, it is” in this timing would commit the speaker to this extra

information.

Figure6.2(a)is a schematicview of this informationalchain,where � is the
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entailmentrelationholdingonthemapand� is theindicationrelationdetermined

by thesemanticconventionsassociatedwith themap.

In fact,sincetheicon � hasavarietyof spatialrelationswith many othermap

elements,thesentence“Yes,it is” in this timing wouldhave indicatedmuchmore

extra informationaboutthemappedregion. For example,astheicon � is closeto

thebanddenotingHannaAvenue,this mechanismwouldhavemadethesentence

indicatethe extra informationthat NaraStationis on HannaAvenue.Similarly,

the sentencewould have also indicatedNaraStationis to the eastof Route24

(denotedby thevertical line nearthe left edge).Thus,if oneis unsureaboutone

of thepiecesof informationthusproduced,onemight well hesitateto utter“Yes,

it is” in this timing. Thespeaker : ’s hesitationto issuea definitepositive answer

in the dialogue(42) shouldbe explainedin termsof the amplified information

contentthatsuchanutterancewouldhave.

Thissameamplificationphenomenonis observedin thefollowing example:

(43) (From the mapdata: A is drawing an icon above the bandfor HannaAv-

enue.)

: : de:: Todaiji-hakonohen-da,konohendesho?

(And Todaiji Templeis aroundhere—aroundhere,isn’t it?)

; : a sokkaHanna-noue-ka.

(Oh,yes,it’s aboveHannaAvenue.)

The speaker : was describingthe location of Todaiji Templeas “konohen

(aroundhere),” while drawing an icon in a particulararea � in the map. Since

63



Q: The icon    is
      the Nara Station
      icon.

aP: The icon    is to 

     Todaiji icon.
     the right of the 

R: The Nara Station icon

      Todaiji icon.
      is to the right of the 

R’: Nara Station is to the
       east of Todaiji Temple. 

"Yes, it is"

a

(a) “Yes,it is” in Dialogue(42)

σ ’

θ’

α

Σ σ

(b) Generalcase

Figure6.2: Informationalchainresultingin amplificationof utterancecontent.
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thearea� wasabove thebandstandingfor HannaAvenue,beingin � in this map

entailsbeingabove that band. By the semanticconventionsassociatedwith the

map,beingabove thatbandindicatesbeingto thenorthof HannaAvenue.Thus,

: ’s utteranceendsup indicating that Todaiji Temple is to the north of Hanna

Avenue.Apparently, thespeaker ; ’s responsein theabovedialoguewasdirected

toward this extra information carriedby : ’s precedingutterance. It shouldbe

clearthat the informationalchaininvolved in this extra contentis isomorphicto

theonedepictedin Figure6.2(a)1.

Thegeneralizedschemaunderlyingthismechanismis shown in Figure6.2(b).

Let j beasentenceand � bethesetof all statesof affairsholdingin amap.Then,

j indicatesthe information   m asextra contentif therearestatesof affairs ¡¢o9¡ m
aboutthemapsuchthat:

£ j indicates¡�¤ by thesemanticconventionsassociatedwith thelanguage,

£ � plus ¡ entail ¡¥m by astructuralconstrainton themap,

£ ¡ m indicates  m by thesemanticconventionsassociatedwith themap.

Note that the statesof affairs � alreadyholding in the mapand the entailment

relation � holdingon the mapareessentialin this informationalchain. In other

words,thesentencej obtainstheaddedcontent ¦m only whenit is combinedwith

a graphicalrepresentationin which � andtheconstraint“ �§o9¡¨�©¡¥m ” hold. Con-

versely, thesentenceobtainsasextra contentregardlessof whatever information
1Thedifferencefrom theearlierexampleis thatthisinvolvestheentailmentrelationat thelevel

of properties(suchas“being in ª ” or “being above theHannaband”), ratherthanat the level of
propositionalinformation(suchas“ « is the NaraStationicon” or “ « is to the left of the Todaiji
icon”). An exactmodelof thecontentamplificationwould thusrequireusto distinguishthesetwo
casesin termsof, say, thedistinctionbetweenclosedandopenformulaor betweennon-parametric
andparametricsituation-types,but wewill not getinto this issuehere.
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  m satisfiesthis scheme.As we have seenin examples(42) and(43), this easily

resultsin much amplified information contentof a sentence.Thus, our model

shows that languagebecomesanextremelypowerful informationaldevice when

combinedwith graphics.

Correspondingto theinformationalchaindepictedin Figure6.2(b),however,

thereis generallyanalternative routeto theextra information   m . Think of (42),

again.Accordingto thesemanticconventionsassociatedwith themap,thestates

of affairs ¬ and  in Figure6.2(a)indicatethefollowing stateof affairsaboutthe

mappedregion (where �nm is thebuilding denotedby theicon � ):

¬®m : Thebuilding �nm is to thewestof Todaiji Temple.

®m : Thebuilding �nm is NaraStation.

Notice that ¬§m and ®m jointly entail ¯°m . This meansthat, whenwe interpretthe

contentof thesentence“Yes,it is,” therecanbetwo independentinferencepaths

to theextra content ¯°m , asis shown in Figure6.3(a). In onecase,we first make

aninferencein themapdomainfrom the information ¬ and  aboutthemapto

obtaintheinformation ¯ alsoaboutthemap.We thenproject ¯ to thetargetand

obtainit’ scorrespondingpieceof information ¯ m in thetargetdomain.In another

case,we first mapeachpieceof information ¬ and  aboutthemapto thetarget

andobtain the correspondingpiecesof information ¬ m and  m aboutthe target

domain. The conclusion̄ m is thendrawn from themwithin the target domain.

We call the former a source-orientedinference,and the latter a target-oriented

inference.Generalizingthis observation,we canaddthe target-orientedroutein

Figure6.2(b)to obtaintherevisedgeneralpictureshown in Figure6.3(b). Here,
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Q: The icon    is
      the Nara Station
      icon.

aP: The icon    is to 

     Todaiji icon.
     the right of the 

R: The Nara Station icon

      Todaiji icon.
      is to the right of the 

Q’: The building     
       is Nara Station.

a’

      Todaiji Temple. 
      is to the east of  
P’: The building      a’ R’: Nara Station is to the

       east of Todaiji Temple. 

"Yes, it is"

a

       

  

(a) “Yes,it is” in Dialogue(42)

σ ’

θ’Σ ’

α

Σ σ

θ
(b) Generalcase

Figure6.3: Mechanismof informationintegrationof sentencej ’s content.
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� m is thesetof all piecesof informationindicatedby thefacts � accordingto the

semanticconventionsassociatedwith therelevantgraphicalrepresentation.

In the target-orientedcase,the information �±m originatingin thegraphicand

the information ¡²m originating in the sentenceare combinedat the final repre-

sentationlayer. In this sense,the target-orientedcaseis an instanceof ordinary

informationintegrationof a linguistic expressionanda graphicalrepresentation.

In contrast,the source-orientedcaseis wherethe information ¬ originating in

the mapandthe information  originatingin the sentencearecombinedin the

intermediatemaplayer.

Thesetwo inferencepathsshouldresultin thesameconclusionaslong asthe

(upper)constraints� holdingon thedomainof graphicalrepresentationmatches

with the(lower) constraint� holdingon thedomainof targets.Therefore,from a

strictly logical point of view, thenew inferencepathmadepossibleby the inter-

veningrepresentationlayer doesnot produceany new information. However, if

we think of actualsituationsin which peopleutilize graphicalrepresentationsin

reasoning,thedifferencein availability of informationbetweenthemapandthe

targetdoesmake a differencein therelative easewith which peoplecanperform

inference.

In many caseswherepeopleutilize someform of graphicalrepresentationsin

reasoning,graphicsis readilyavailable,but theproblemdomainis hardto getat.

A map,a pictureor a diagramis presentedon a sheetof paper, on a whiteboard

or on a computerscreen,all of which areeasilyaccessible.But theproblemdo-

mainsthemselves,the placerepresentedby the map,the objectdepictedby the

pictureor theproblemdescribedby thediagram,oftenlie distantfrom them.Un-
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der suchsituationsit is quite naturalfor peopleto rely on graphicsat handand

to apply a source-orientedinferenceratherthanto go all the way to the distant

problemdomainandapplya target-orientedinference.The formermustbeeas-

ier, moreefficient andlessproneto errors. Their easeof accessis not the only

benefitof having interveninggraphicalrepresentations.We canalsodirectly ma-

nipulatethemthroughvariousoperations.Weaddanderaseelementsof graphics.

We countandcomparegraphicalobjects. The resultsof operationson graphics

becomeimmediatelyavailableto us andcanbe exploited in further inferencing

abouttheproblemdomain.In (43) above, thedrawing madeby : facilitates; ’s

source-orientedinferenceby makingvariouspiecesof informationeasilyacces-

sible to him. This informationis newly producedthroughthe integrationof the

information alreadyon the map togetherwith that resultingfrom the drawing,

namely, informationon therelativepositionof theTodaiji Templeicon to thepo-

sition of other iconsin the map. Direct operationson graphicalrepresentations

provide rich opportunitiesfor source-orientedinferences.

6.2 Other Examplesof Inf ormation Integrations

We have arguedthat mediatedreferencesmake useof semanticrelationstransi-

tively andthat the transitive useof semanticrelationsinvokes informationinte-

grationsof the representationandits target. Now we will look into someof the

examplesof mediatedreferencespresentedabovemoreclosely. Considerthefol-

lowing utterancesagain:

(5) (Fromthemapdata:pointingto apartof themapwith thestylus.)

69



de, koko-ni-ne, tasika Deiri-Sutoa-ga-ne,
and here-to probably Daily Store-NOM
kono kado-ni atta.
this corner-to was

“And I think therewasDaily Storeon this corner.”

(6) (Fromthemapdata:pointingto apartof themapwith thestylus.)

kotti-ni ittara sikainai?
this-way-to go deer is-NOT

“You canfind deeraroundhere,can’t you?”

The linguistic expressions“koko” and“it konokado” in (5) referredto some

placein theworld via theplaceon themap,aswe observedbefore.However, the

pointedpartof themapwasnot justarelay;thespatialrelationsbetweenthepoint

andtheotherlandmarkson themapprovidedenoughinformationfor thehearer

to know whatpartof theworld wasexactly referredto. In this case,theinforma-

tion relatedto thepointedparton themapwasintegratedwith theinformationin

therealworld andprovidednew informationto thehearer(ex. “Daily Storeis to

thesouthof Shin-Omiyastation”). Thus,theuseof mediatedreferencesthrough

somerepresentationinvolvesinformationintegrationof informationof therepre-

sentationsysteminto its targetworld.

In (6), the speaker waspointing to a part on the map,andthis part hadthe

propertyof beinginsidetheNaraPark icon. By thesemanticrelation,this intro-

ducesto the sceneof the target world the information that the real world place

correspondingto the pointedpart on the map had the propertyof being a part

of NaraPark. The partnercould get the informationthatNaraPark is the place

whereshecouldfind deerintegratingthemapinformationinto thetargetinforma-

tion, thoughshedid nothaveenoughinformationof thetargetworld. Thespeaker
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intendedto describetherealworld situationin thisutteranceandtheword “kotti”

referredto theareain therealworld via themap.

Next we will examinethe caseof backward individual mediatedreference.

Consider(10) citedbelow again:

(10) (Fromthemapdata:pointingto theicon of NaraParkon themap.)

ja, kore, moo-tyotto kooen okkiku suru?
So this a-little-more park big make

“So, shallwemake this parka little bigger?”

Beforethisutterance,thepartnerhadpointedout thatKofukuji templeshould

be insideNaraPark in the realworld. However, themapicon of NaraPark was

too small to beableto includetheKofukuji icon without any inconsistency with

the real world configuration,and the speaker suggestedmaking the icon a litle

bigger. Theword “kooen” referredto theicon via realNaraPark,andtheproper-

tieswhich realNaraPark hadwereintroducedby thesemanticrelationbetween

therealworld andthemap. In this case,thesceneof therealworld workedasa

kind of representationof the mapandthe informationintroducedto the mapby

the semanticrelationshouldbe true for the map to be correctone. The newly

introducedinformationserved as the reasonwhy they had to revise the sizeof

theNaraPark icon, andthe informationintegrationprovidedaneffective way of

communicationhere.

Now we will look into the casesof the relationmediatedreferences.Let us

examineexample(13)again:

(13) (Fromthemapdata:pointingto apartof themapwith thestylus.)
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kokorahen-ni Toodaiji-ga aru
around-here-to Todaiji-temple-NOM is
kara, kono sita-no hoo-kana?
because this below-GEN direction-Iwonder

“BecauseTodaiji is aroundhere,it (Kasuga-shrine)is probably

below this, isn’t it?”

In this utterance,thespeaker tried to show his partnerthatKasuga-shrinewas

to thesouthof Todaiji. Theword “konosita” denotedtherealworld relationvia

the maprelation. To standin this relation implied to be below the Todaiji icon

on themap.This introducedtheinformationthattheobjectin questionshouldbe

to thesouthof Todaiji in the targetworld. Thusthespeaker couldcommunicate

theinformationthatKasuga-shrineshouldbeto thesouthof Todaiji in aeffective

way usingthemap.

Example(15) is thecaseof backwardrelationmediatedreferences,citedagain

below:

(15) (Fromthemapdata:revising thepositionof theNaraStationicon.)

HannaWay-no ue-ni agattya
HannaWay-GEN above-to goup
akan-ttekoto?
no good-Q
HannaWay-no yori kita-ni ittya
HannaWay-GEN than north-to go
akan?
no good-Q

“So, it can’t be above HannaWay - we can’t draw it north of

HannaWay?”

Justbeforetheutterance,thepartnerhadpointedout thattheconfigurationof

themapwasnot in right order. Thenthey beganto revisethemap,andthespeaker
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askedthepartnerhow themapshouldbeto becorrect.Thephrase“Hannaway-

no kita” referredto the maprelationabove the Hanna Way icon via the real

world relationto the north of Hanna Way, andtheinformationof therealworld

configurationconcerningwith HannaWay wastransferredto the informationof

themapconfigurationby thesemanticrelation.Thoughthespeaker’s knowledge

of therealworld configurationwasnotenoughto addsomenew informationto the

map,thepartnerhadenoughinformationandpointedout wheretheNaraStation

icon shouldbeon themap. Herethequestionworked in quiteeffective way; the

speaker could get the informationwherethe NaraStationicon shouldbe on the

mapto reflecttherealworld configulationproperly.
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Chapter 7

Graphical Representationsand
Perspectivesof Motion Events

We have observed thephenomenaof mediatedreferences,dualdescriptionsand

integrationof informationinducedby suchlanguageusage.Thesequentialinte-

grationof languageanda graphicalrepresentationenablesefficient communica-

tion, providing rich referencepossibilitiesandamplifiedinformation. However,

the effectsthat sequentialintegrationcausesarenot only those. Becauseof the

handinessof graphicalrepresentations,peoplesee,talk andthink aboutthetarget

world situationsvia graphics.This providesus with yet anotherkinds of view-

point from which we capturethe target world situations;the perspectivesvia a

graphicalrepresentations.Theseperspectivesoftenaffect theway peoplecapture

the target world situations. In this chapter, we will look into this phenomenon

forcusingon the concepturizationof motion eventsin graphicalcommunication

settings. Usageof motion verbsin HCRC Map Corpusandour “Missionaries

andCannibals”TypePuzzleCorpuswill beexaminedin thefollowing, preceded

by a sectionwhich presentscategorizationsof possibleperspectivesin graphical
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communication.

7.1 Perspectivesin Graphical Communication

Whenwe expandthedomainof discourseto includemapsandgraphicalobjects

soasto encompassawholesetof communicativebehaviors in graphicalcommu-

nications,weneedto classifyfour typesof perspectival eventconceptualizations:

(a) Problemperspective

The problemsettingdeterminesa uniform direction, from the

initial stateto the final goal state,throughoutthe entirespace,

thesourceof which makesthereferencepoint of all instancesof

movements.Theperspective canbelongeitherto thereal-world

or to themapspace.

(b) Protagonistperspective

A movementis conceptualizedfrom theviewpoint of an imagi-

naryagentin a narrative world. In thegraphicalcommunication

situations,a mapprovidesthenarrativedomainfor this perspec-

tive. The agentcanbe identifiedwith eitherthe speaker or the

listener. Thisperspectivebelongssolelyto thenarrativeworld.

(c) Observer-to-World perspective

A movementis takenasa movementin thereal-world andcon-

ceptualizedfrom the viewpoint of the observer within the real-

world. This perspectiveconcernssolelywith thereal-world.
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(d) Observer-to-Mapperspective

A movementis takenasa movementin themapspaceandcon-

ceptualizedfrom the viewpoint of the observer relative to the

map.Thisperspective concernsboththereal-world andthemap

spaceandmakesthebridgingbetweenthetwo.

Among the four perspectivesabove, the Problemperspective is available in

the problemdomain,andmakesa graphics-orientedsub-typewhena graphical

domainis taken as the problemdomain. The Protagonistperspective typically

worksin fictitiousstories.Whenusedin graphicalcommunication,themapspace

becomesthenarrativespaceandmakesagraphics-orientedsub-typeby providing

concreteandtangiblegraphicalobjectsuponwhich the perspectival conception

is laid out. The Observer-to-Map perspective presupposesthe useof graphical

representations,and is availableonly in graphicalcommunication.Thesethree

perspectivesconstitutea setof perspectival event conceptualizationsspecificto

graphicalcommunicationbehaviors.

7.2 Analysisof the HCRC Map Corpus

7.2.1 Motion Verbs: “ come” and “ go”

Verbslike comeandgo reflecta speaker’s referencepoint,asis shown by (1) and

(2). Whenaspeaker’s referencepoint is setto theorigin of themotion,themotion

is expressedwith theverbgo. On thecontrary, comeexpresseseventsin which a

speakers’ referencepoint is thegoalof themotion(Figure7.1).
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Reference Point

"come"

"go"

Figure7.1: Referencepoint andMotion Verbs

A referencepoint is set from oneof the perspectivesshown in the previous

section.For example,if onesays,“Now we’regoingupnorth,” thereferencepoint

is setat the speaker’s currentposition from the Protagonistview. An utterance

suchas“Thenyou’ll cometo ameadow on thebottomof this map,” expressesan

eventconceptualizedfrom theObserver’sview, whosereferencepoint is setto the

destination.

In conversationinvolvingagraphicalrepresentation,peopledescribethetarget-

world information throughthe graphicalrepresentation(seeUmata,Shimojima

andKatagiri (2000)). The targetworld is capturedvia its representationin such

cases,andour predictionis that the configurationof a graphicalrepresentation

will affect theconceptualizationof aneventin its targetworld. We examinedthe

HCRCMapTaskcorpusby focusingon theusageof theverbscomeandgo.

7.2.2 Data

The dataanalyzedhere is from the HCRC Map Corpus. This Map Task is a

cooperative one involving two participants. The two speakerssit oppositeone

another, andonespeaker givesinstructionof a routeto the otherone. Eachhas
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a mapthat theothercannotsee,anda routeis markedon theInstructionGiver’s

mapwhile norouteis markedontheInstructionFollower’sone.Thespeakersare

told thattheir goalis to reproducetheGiver’s routeon theFollower’smap.Their

mapsarenot identicalandthespeakersaretold this explicitly at thebeginningof

their first session.It is, however, up to themto discoverhow thetwo mapsdiffer.

The mapsdescribefictitious areas.We selectedandanalyzed16 conversations

(non-eye-contact,unfamiliarpair condition)from theentirecorpus.

7.2.3 Analysis

Of all theoccurrencesof comeandgo, only thosethatdescribemotionwerean-

alyzedhere. The occurrencesof “ficti ve motion” expressionssuchas“the bay

goeslikethat,” werenotconsidered.Thedirectionof themotionthey describeare

analyzedfor all theoccurrences.

The mapsusedin this taskwasfictitious one,andthe subjectshadno direct

accessto thetargetworld of themap.TheObserver-to-World perspectivewasnot

availablein this tasksetting.Thegeneralmotiondirectionsetin this taskwasof

coursefrom thestartto goal. Subjectswould usego if they graspedmotionfrom

theProblemperspective. Almostall of theInstructionGiversadoptedthestrategy

of giving their Followerslocal instructionsstep-by-stepalongtheir routeon the

map,which finally leadthe Followersto their goals. Eachstepis motion from

thecurrentpositionof theFollower to somelandmarkin this case.Thesubjects

were also likely to usego more than comeif they capturedmortion from the

Protagonist’sperspective. Therefore,go is expectedto begenerallyprominent.

If we assumethat the configurationof graphicsaffectstheconceptualization
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of motion eventsunder the Observer-to Map perspective, then it is likely that

thedistancebetweenthespeaker andobjectson graphicsplay thekey role. The

occurrenceof go would be prominentanyway becauseof the reasondescribed

above. Therefore,go would be usedwidely to expresseithermotion toward the

speaker (toward motion) or motion away from the speaker (awaymotion) in the

graphics.Becausecomeis lesslikely to occur, it maybeconsideredpartlybecause

of theconfigurationaleffect of graphicswhenit occurrs.Consequently, comeis

expectedto beusedmorefrequentlyto describemotion toward thespeaker than

motionaway from thespeaker.

7.2.4 Results

Therewere238occurrencesof verbgo and56 occurrencesof verbcomeusedto

describemotion.Thedistributionof motiondescribedis shown in Table7.1.

Table7.1: Distribution of comeandgo

awaymotion towardmotion else
come 11 28 17
go 65 84 89

The frequency of go is higher than that of it comeas was expected. The

frequency of awaymotionis significantlysmallerin comeoccurrences,but notso

muchin go occurrences.Thustheassumptionthat theusageof comeis affected

by theconfigurationof graphicsis supported.

Wecannotseparatetheoccurrenceof go into thosewith theProblemperspec-

tive andthosewith the Protagonistperspective, but the compoundof thosetwo
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groupsis prominentin thecorpus.Thedistribution of comeshows theconfigura-

tion of graphicalrepresentationaffectstheconceptuarizationof motionevents.

7.3 DialoguesInvolving a “Missionaries and Canni-
bals” TypePuzzle

Wehavedemonstratedthattheavailability of graphicsaffectstheusageof English

motionverbsin thelastsection.However, it is still notclearhow thepossibleper-

spectivesinteract.Thegoalof theHCRCMap Taskwasto reproducetheGiver’s

routeon theFollower’s map,andtheir movementon themapwasalmostalways

in oneway progressup to the finish point. Therefore,the Problemperspective

andthe Protagonistperspective often sharedtheir directionso muchthat it was

difficult to distinguishthesetwo from linguistic data.Thedialoguedataanalyzed

in this sectionweretaken from collaborative problemsolvingexperimentwhich

involved backand forth movement. The Problemperspective and the Protago-

nist perspective wereoften expectedto conflict in this setting. We analyzedthe

interactionbetweentheseperspectivesmakinguseof this conflict.

Another important featureof this task was that it involved two real world

placeswhichsubjectswerefamiliarwith. Themapsof HCRCMapTaskdescribes

fictitious world to which subjectswerenot directly accessible.We will alsoex-

aminehow mucheffect the Observer-to-World perspective hason the usageof

motionverbs.
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Reference Point

"tsurete-kuru (bring)"
"kuru (come)"

"iku (go)"
"tsurete-iku (take)"

Figure7.2: Referencepoint andJapaneseMovementVerbs

7.3.1 Motion Verbs in Corpus

The Japaneselanguagealsohasa pair of motion verbssimilar to Englishcome

andgo; kuru andiku. Thereferencepoint is setto theorigin of themotionin the

casesof iku (go)andtsurete-iku(take),andto thegoalin thecasesof kuru (come)

andtsurete-kuru(bring)1. Thereareseveralverbsthatcanbeclassifiedinto these

two classes.Weexaminedtheusageof thesetwo classesof verbsin thefollowing

two experiments.

7.3.2 Data

Thedataanalyzedhereis gatheredfrom experimentsinvolving problemsolving.

In this task,two subjectscollaboratively workedon“MissionariedandCannibals”

type puzzlesusing a diagramgiven to them. The structureof the puzzlewas

basicallythe sameasthe original one,except it involved two actualplacesthat

thesubjectswerefamiliarwith. Thesubjectswereseatedin separate,soundproof

1Thereis onecleardifference,though.Whena speaker is trying to go to thehearer, s/hewill
say, “I’ ll cometo you,” whereiku (go) is usedratherthankuru (come)in Japanese.However, this
differencewill not berelevantto thepoint here.
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roomsandworked togetherusinga sharedvirtual whiteboardanda full duplex

audioconnection.Thediagramwasshown on thewhiteboards.All inputsto the

screenwereby stylus,andany writing or erasingby oneparticipantwouldappear

simultaneouslyon thepartner’s screen.Thesubjectswerevideo-tapedduringthe

task.

7.3.3 The Mortor cycleGangTask

Thepuzzlewasalmostthesameastheoriginalone,exceptthatweusedtwo actual

placesandreplacedthemissionariesandcannibalswith two teamsof mortorcycle

gangs. The subjectsweretold to work out how all the membersof both gangs

couldbetransportedsafely. This taskinvolvesjust two kindsof motion: forward

andbackward motion betweentwo places. The time limit was seven minutes,

includingthetime they usedto readtheproblemsheet.

7.3.4 Experiment 1

Thefirst experimentwasconductedto examinetheinteractionbetweentheavail-

ability of graphicalrepresentationsandthe Problemperspective. The motion in

thistaskwasmuchmoresimplified,thoughtherewasbackandforthmotionwhich

wasnot in theHCRCMap Task. Theprobleminvolvedmotionbetweentwo ac-

tual placeson a motorbike so that subjectcould alsoaccessdirectly to the real

world situation.This taskhasa generaldirectionof motion: all six boys have to

movefrom Saidaiji to Nara. Thoseactualplaceswereatalmostthesamedistance

from wheretheexperimentwasconducted.Thebike wassupposedto beableto

carryonly two peopleatonetime,andsomeonehadto ridebackon it. Two kinds
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Saidaiji N

NaraSaidaiji

15 min.

N

15 min.

Figure7.3: HorizontalandVerticalDiagrams

of graphicalrepresentationswereprovidedasshown in Figure7.3. Onehadhor-

izontalconfiguration,in which the two iconsof theplacesareat aboutthesame

distancefrom thesubject2. Theotheronewaswith verticalconfiguration,which

hadvariationin thedistancefrom thesubjectandeachplace.Eachconditionhad

four pairsof subjects.

The assumptionwasthat kuru(come)-type verbswould be usedfor the mo-

tion to Naramorefrequentlyin the vertical conditionthanin the horizontalone

becauseof thenearnessof theNaraicon in theverticalcondition.

Resultsof Experiment 1

Thedistributionof themotionverbswasasfollows:

2Notethatmapswhosetopsarenot northarecommonlyfoundandnot unnaturall.
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Table7.2: Distribution of iku-typeandkuru-typeverbs.

iku-type kuru-type
Horizontal Saidaiji ³ Nara 21 0

Nara ³ Saidaiji 2 10
Vertical Saidaiji ³ Nara 8 7

Nara ³ Saidaiji 1 9

Iku-typewasthemostfrequentfor Saidaijito Narain theHorizontalcondition,

andkuru-typewasthemostfrequentfor Narato Saidaijiin bothconditions.There

wasno occurrenceof kuru-type for Saidaiji to Narain theHorizontalcondition,

while thefrequency of kuru-typewasalmostashighasthatof iku-typein Saidaiji

to Narain theVerticalcondition.Therewasfew occurrenceof iku-typefor Nara

to Saidaiji in bothconditions.

The result shows that the Problemperspective was prominent: the subjects

generallyset their referencepoint to the generalorigin. However, the effect of

theconfigurationof graphicswasalsoobserved. kuru-typeshowedasmuchfre-

quency asiku-typefor Saidaiji to Narain theVerticalcondition.This shows that

thespatialrelationbetweenthespeaker andthegraphicalobjectsaffectstheref-

erencepoint setting. The handinessof graphicalrepresentationcan be one of

the causeof referencepoint shift. The low frequency of iku-type for Nara to

Saidaijisuggeststhattheprotagonist’s perspective wasweakest,consideringthat

the startingpoint of eachboy’s movementshouldbe the referencepoint in that

perspective.

Thus,it wasshown that theeffect of theProblemperspective of taskwasthe

mostprominent,but theconfigurationof a graphicalrepresentationoftenaffects
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thereferencepoint settingof observer’sviewpoint.

7.3.5 Experiment 2

ThepreviousexperimentshowedthattheProblemperspectivewasthemostinflu-

ential,while theconfigurationof graphicsalsoaffectstheusageof motionverbs.

Now we will look into theeffect of the real world configurationin conversation

involving graphics.Thesetupof Experiment2 is almostthesameastheprevious

one,exceptthatthetwo placeshadvariationin distancein therealworld andthat

we useddifferentdiagramsthanthepreviousonesfor eachcondition.Oneof the

placeswasthecurrentpositionof thesubject,andtheotherwasaplaceawayfrom

there.

Thediagramsusedbothhadverticalconfigurations.Thedifferencewasthat

onediagramhadaconfigurationconsistentwith thereal-world relationship,while

the other did not; that is, the nearericon in the graphicsrepresenteda farther

placein the real world. The generalstartingpoint wasplacedat the top of both

diagrams.Thesediagramsareshown in Figure7.4

If thereal-world configurationhassomeeffect on settingthereferencepoint,

themotionverbswill show differentdistributionsbetweentheconsistentcondition

andtheinconsistentcondition.Thefrequency of kuru-typein start-to-goalmotion

is expectedto belower in theinconsistentconditionthanin theconsistentone.If

therealworld configurationdid nothavemucheffect, thenthedistribution would

bealmostthesamebetweenthesetwo conditions.Eachconditionhadfour pairs

of subjects.
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Resultsof Experiment 2

Thedistributionof themotionverbswasasin Table7.3.

Table7.3: Distributionof iku-typeandkuru-typeverbs2.

iku-type kuru-type
Consistent Start ³ Goal 22 9

Goal ³ Start 0 16
Inconsistent Start ³ Goal 16 19

Goal ³ Start 1 18

The distribution wasalmostthe sameasin the Vertical conditionof Experi-

ment1. Kuru-typewasobserved in theStartto Goalmotion in both conditions.

However, kuru-type in theStart-to-Goalmotion showed higherfrequency in the

inconsistentconditionthanthe consistentcondition. The frequency of iku-type

for theNarato Saidaijimotionwasquitelow again.

The resultsshow that the spatialconsistency doesnot contribute to shifting

thereferencepoint. TheObserver-to-World perspective doesnot have strongin-

fluencein conversationwith diagram.TheProtagonistperspective is weakalsoin

this setting.Thereasonwhy thefrequency is lower in theconsistentconditionis

notclearat themoment.It maybebecausethecurrentpositionof thesubjectswas

thegeneralstartingpoint of thetask.This might enhancethegeneralperspective

by fixing thereferencepoint to thecurrentplace.Furtherresearchwill beneeded

to clarify thecauseof this phenomenon.

At any rate,it is obviousthatspatialconsistency doesnotenhancethereferent

point shift. Thespatialpropertyof graphicshasstrongereffect on eventconcep-

tualizationthanthatof its target world. This suggeststhat the Observer-to-Map
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perspective is strongerthantheProtagonistperspective in graphicalcommunica-

tion settings.

7.4 Discussions

Theanalysisof thedialoguecorporadiscussedin theprevioustwosectionsshowed

that,amongthethreegraphics-specificperspectives,theProblemperspectivewas

thedominanteventconceptualization,andtheObserver-to-Mapperspectiveworked

asasomewhatweakeralternativeconceptualization,particularlyfor mesialmove-

ments.

It mightbearguedthatthisapparentdominancerelationcouldbetheresultof

thecommunicationsetting,wheretwo participantswereseatedin separaterooms

andcouldnot seeeachother. They hadto guessthe relative orientationof their

partnerstoward their mapsthroughtheir interchange,which might have madeit

difficult for themto employ, or otherwisediscouragedthemfrom employing, rela-

tionshipsbetweentheirmapsandthemselves.In situationswheretheinformation

aboutthe relative orientationof eachparticipantwith respectto her map is all

sharedamongtheparticipants,they might morewillingly resortto theObserver-

to-Mapperspective. Althoughwe needto performanotherexperimentfor a def-

inite answer, the Problemperspective dominanceseemsto be highly plausible,

sinceit is the most reliableand free from error amongthe threebecauseof its

independencefrom relative orientationof mapsandparticipantswith respectto

eachother.

The Protagonistperspective seemsalso to be weaker than the Problemper-

spective aswasindicatedby the contrastbetweenthe experiment1 and2. The
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Protagonistperspective oftenoverlapswith theProblemand/ortheObserver-to-

Mapperspective,andouranalysiswasnotsuccessfulin systematicallyseparating

theProtagonistperspective per se. We have identified,however, a few of its spe-

cific instances.Thefollowing examplewasfoundin theHCRCcorpus:

(44) Then,go to your right for almostthesame,maybefive centimetres,til you

cometo thelagoon.

Here,theuseof “your” in theexpression“your right” suggeststhatthespeaker

is imagininga protagonistfor the listeneron the map,andis speakingfrom its

perspective. Thedirectionindicatedby “your right” wasactuallytheleft from the

speaker’sObserver-to-Mapperspective in this example.

In the following example,the speaker is imaginingtwo protagonistsfor the

speaker andthe listener, describesthemovementof thelistenerprotagonistfrom

thespeaker protagonist’sperspective.

(45) 79787 thencomedown to therife valley 78787 which is whereI amnow 78787

The examinationof theseinstancessuggeststhat the Protagonistperspective

hasa muchfiner structurethantheothertwo perspectives,andthespeakersseem

to employ it in specializedcircumstances.
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Chapter 8

Conclusion

Sofar we have observed thesequentialform of integrationbetweenspoken lan-

guageandgraphicstakingplacein graphicalcommunicationsettings.Basedon

the dataof spontaneousspoken dialoguesinvolving graphicrepresentations,we

analyzedthesemanticbehaviors of phrasalunitsappearingin speech,aswell as

thepragmaticrolesutterancesplay at thesententiallevel. We found:

(i) a pre-establishedsemanticrelationbetweena graphicandthesituationde-

picted by it provides the speaker with rich possibilitiesof mediatedref-

erences,including forward individual, backward individual, forward rela-

tional,andbackwardrelationalreferences.

(ii) thesamesemanticrelationalsolets thespeaker usea declarative sentence

to expressdualpiecesof information.

(iii) mediatedreferenceanddualdescriptionarenotexceptionalbut rathermun-

danemechanismsroutinelyemployedin actualcommunication.
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(iv) thecharacteristicsof communicativecontexts affect thedistributionsof the

final referentsof linguistic phrases.

We further suggestedthat the useof dual descriptionsis strongly relatedto

inferenceson graphics.Thesefindingsindicatethat in spontaneoushumancom-

munications,spoken languageanda graphicrepresentationmay be usedin the

sequentialcomposition,wherethelatteraffectstheusageof theformerto extend

its expressive capacity. This is in starkcontrastto the commonview of the in-

teractionbetweenlinguisticandgraphicmodalities,wheretheintegrationis made

only atthelevel of multiplepiecesof informationexpressedby thetwo modalities

in individualmanners.

Wethendevelopedananalysisof informationintegrationprovidedby sequen-

tial integrationof languageandgraphics.We foundthata factalreadyholdingin

thegraphicrepresentationis combinedwith thesentenceto convey anextrapiece

of information.

The existenceof graphicsnot only enablesefficient communicationbut also

providesgraphicsrelatedperspectives. We have shown that theconfigurationof

agraphicalrepresentationaffectsthereferencepointsettingwhenpeopleconcep-

tualizemotionevents,basedon theempiricalanalysisof theusesof motionverbs

in actualconversationaldata.

We proposeda four-way classificationof possibleperspectival eventconcep-

tualizationfor graphicalcommunication:

£ Problemperspective

£ Protagonistperspective
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£ Observer-to-World perspective

£ Observer-to-Mapperspective,

of which all but theObserver-to-World perspective involve graphicalrepresenta-

tions.

Wehave foundthat:

(v) All three perspectival conceptualizationsinvolving graphicalrepresenta-

tionsareemployedin actualconversation,

(vi) TheProblemperspective is thestrongestamongthefour typesof perspecti-

val conceptualizations,

(vii) TheObserver-to-Mapperspective is thenext strongestand

(viii) The real-world perspective doesnot contribute, in comparisonwith the

graphicsperspective, to thereferencepoint shift.

Theseresultssuggestthatwearemainlygraspinganeventof theworld via its

representationratherthantheevent itself in graphicalcommunicationsituations.

Thus,thepointof thegraphicalrepresentationsis theconvenienceandtheeaseof

accessthey provide us,which helpusto graspaneventthroughthemediationof

graphics,andthis mediationmakesit possibleto talk aboutdistalobjectsby ma-

nipulating their proximal counterparts,therebyfacilitating both communication

andreasoningprocesses.

Thus,thesequentialcompositionof languageandgraphicsis a commonphe-

nomenonthatenablesanefficientwayof communicationandaffecteventconcep-

tuarizationintroducingperspectivesvia graphicalrepresentations.Othertypesof
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sequentialcompositionbetweenlinguisticandgraphicalmodalitiesarequiteprob-

able.It wouldalsobeinterestingto seewhattypesof sequentialcompositiontake

placewhenother typesof graphicalrepresentationsareinvolved. Development

of adetailedinformationalmodelwouldgreatlycontributeto furthercharacterize

thenatureandtheworkingsof thesequentialcomposition.It wouldalsobeinter-

estingto look at differentmodalitiesto elucidatethe possibilitiesthanlanguage

andgraphics,aswell asto try out differentwaysof combininga setof modali-

tiesto elucidatethepossibilitiesandcharacteristicsof thesequentialcomposition

phenomena.A parallel compositionis not theonly form of thegraphic-linguistic

integration,andquiteprobably, notevena dominantform.

93



References

Barwise,J., andJ. Perry (1983). Situationsand Attitudes. Cambridge,Mass.:

MIT Press.

Barwise,J.,andJ.Seligman(1997). InformationFlow: TheLogic of Distributed

Systems. Cambridge,U.K.: CambridgeUniversityPress.

Dretske, F. (1981). Knowledge andtheFlow of Information. Cambridge,Mass.:

MIT Press

Fauconnier, G. (1985).MentalSpaces:Aspectsof MeaningConstructionin Nat-

ural Language. Cambridge,Mass.:MIT Press.

Jackendoff, R. S. (1975).On Belief-Contexts. LinguisticInquiry 6, 53–93.

Lakoff, G (1987).Women,Fire andDangerousThings. Chicago:TheUniversity

of ChicagoPress.

Lakoff, G., andM. Johnson(1980). Metaphors We Live By. Chicago:TheUni-

versityof ChicagoPress.

Lakoff, G., andM. Turner(1989)] More thanCool Reason. Chicago:The Uni-

versityof ChicagoPress.

94



Lee, J., and H. Zeevat (1990). Integrating Natural Languageand Graphicsin

Dialogue.In Diaper, D., Gilmore,D., Cockton,G. andB. Schackel. (Eds.)

HumanCovmputerInteraction—INTERACT’90, 211–234Amsterdam:

Neilson,I., andJ.Lee(1994).Conversationswith Graphics:Implicationsfor the

Designof NaturalLanguage/GraphicsInterfacesInternationalJournal of

Human-ComputerStudies40, 509–541.

Nunberg,G. (1993).Indexicality andDeixisLinguisticsandPhilosophy16, 1–43.

Quine,W. V. (1968).OntologicalRelativity Journalof Philosophy65, 185–212.

Schwartz,D. L. (1995).ReasoningabouttheReferentof aPictureversusReason-

ing aboutthePictureasthereferent:An effect of VisualRealismMemory

& Cognition 23, 709–722.

Shimojima,A. (1999). The Graphic-LinguisticDistinction: Exploring Alterna-

tivesArtificial IntelligenceReview 13, 313–335.

Suwa, M., andB. Tversky (1997). How Do DesignersShift Their Forcusof At-

tentionin their Own Sketches?Papers fromtheAAAI-97Fall Symposium,

102–108.AAAI Press.

Umata,I., Shimojima,A. andY. Katagiri (2000a)Talking throughGraphics:An

EmpiricalStudyof theSequentialIntegrationof ModalitiesProceedingsof

the22́�µ AnnualConferenceof theCognitiveScienceSociety, 529–534.

Umata,I., Shimojima,A. andY. Katagiri (2000b)An InformationalAnalysisof

theMediatedUseof Languagein GraphicalCommunicationProceedingsof

95



theWorkshopon Integrating InformationfromDifferentChannelsin Multi-

Media-Contextsat ESSLLI2000, 48–55.

Umata,I., Shimojima,A. andY. Katagiri (2000c)TheTwofold Structureof De-

piction: Modal Integrationof LanguageandGraphicsBI-Metonymy6th to

8thof October, 2000Proceedings

Umata,I., Katagiri,Y. andA. Shimojima(2001)GraphicallySpeaking:DoGraph-

icsAffectthePerspectivesof EventConceptualization?unpublishedmanuscript.

96


