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Abstract

Graphicalrepresentationk e mapsand diagramsplay an importantrole in
everydaycommunicatiorsettings.In suchcommunicationpeopleeffectively in-
tegratetwo independensystemsof representationspolen languageand graph-
ics. Thisthesispresent@nempiricalinvestigationof languageusagean graphical
communication.Drawing on our dialoguedata,we will shav thatthe presence
of a graphicalrepresentatiosignificantly changegshe way the spoken language
is used,extendingits expressve capacityor affectingthe perspectieson events.
We will first reportthe phenomenaf mediatedrefeenceand dual description
astwo remarkableusesof languageaffectedby graphics,illustrating themwith
actualexamplesfrom our data. A quantitatve analysisof our datawill shov
thatthesespecialusesof languageareindeedascommonascorventionalusesof
languagdn the presencef graphicalrepresentationsWe will alsoproposethat
themediateduseof languagecontributesto efficientcommunicatiorthroughinte-
gratingsequentiallyinformationof arepresentatioandinformationcorveyedby
alinguistic expressionFinally, we shaw thatthe configurationin graphicsaffects
linguistic expression®f motion,andthis factdemonstratethatthe configuration

in graphicshasaninfluenceon the perspectiesof eventconceptualizations.



Chapter 1

Intr oduction

Daily communications by its naturemulti modal. Conversationakxchangeof-
teninvolvesnot only informationfrom languagebut alsoinformationfrom other
representatiosystemdik e maps,diagramsandgesturesMost linguistic studies,
however, have notfocusedonthefacetof languageasa communicatre tool inter
actingwith otherrepresentatiosystemsThe purposeof this studyis to shav the
interactve natureof languageasacommunicatre tool, notjustasaself-contained
symbolsystemthroughempiricalinvestigationof corversationinvolving graph-
ical representationlik e mapanddiagrams.
Corversationakxchangesiccompaniedby externalgraphicalrepresentations
arefairly commonin our daily lives. Peoplegive andaskdirectionsby referring
to maps,andthey drav diagramsandpicturesin discussingvhereto placeliving
roomfurniture. As arepresentatiosystemwhich interactswith othersystemsit
is naturalthatlanguageusagds affectedby informationfrom graphicalrepresen-
tations.Actual dialoguedatashavs thatlanguageoftendescribeghetargetsitua-
tions mediatedlyvia someotherrepresentatiorandlanguageusages influenced

significantly by the presenceandthe configurationof graphicalrepresentations.



Languagesystemand otherrepresentatiomsystemlik e graphicsare sequentially
integratedin suchcaseswith languagesystemdominatingothersystemsWe will
examinetheimpactof graphicsontheuseof languagevhenlanguagesystemand
agraphicalrepresentatioaresequentiallyintegrated.

First, the presencef a graphicalrepresentatiosignificantlychangeshe way
linguistic expressionslescribeheirtamgets.Linguistic expressionglenoteobjects
andrelationsin theworld. This denotatiorrelationis governedby languagecon-
ventions. An utteranceof a linguistic expressioncarriesinformation aboutthe
world throughthesecornventions. This is what the standardview of the seman-
tics of languagetells us. However, whenwe look at speechin corversational
exchangesnvolving externalrepresentationsuchasmaps,diagramsor pictures,
regardlessof the languageused,we will immediatelynotice utteranceghat do
not conform to this standardpicture. We will focus on two remarkableuses
of language called “mediatedreference”and “dual descriptiort, that we found
throughan examinationof actualtwo-partydialoguedata. Both phenomenare
clearly specificto dialoguesnvolving somegraphicalrepresentationpr at least,
someexternalrepresentationtherthanspeect{seeUmata,Shimojima& Katagiri
(2000a)).

Briefly, mediatedreferenceis a casewherea linguistic expressionreaches
its “final” referentdueto the factthatits “immediate” referenthasa referential
connectionto this final onein the systemof graphics.For example,our subjects
oftenusetheindexical “k ore” (this) to referto abuilding or someotherlandmark,
althoughits immediatereferentis clearly anicon on the map;theicon refersto

the landmarkin the systemof map,andthis factsomeha enableghe indexical



expressionto do sotoo. We will discussmore examplesof mediatedreference
later, andintroducethreemorevarietiesof the phenomenon.

Dual descriptionis a casewherea declaratve sentences usedto describea
factthat holdsin the graphicas well asthe correspondingactin the situation
representedby the graphic. Supposewhenaslked aboutthe numberof stations
betweertwo particularstations pnecountsthe numberof iconson arailroadmap
andsays, Therearethreestationsn-betweerthem?” Isthisreportconcernedvith
the mapitself, or with the mappedrailroad? s it reportingthatthe railroadmap
hasthreestationicons betweentwo particularstationicons, or that the railroad
systemhasthreestationsbetweenthe two stations?Whichever the answermay
be, it seemsclearthat the spealer hasmanagedo describeboth factswith this
sentence Note that, on the semanticsassociatedvith the railroad map, the first
factmeansthe secondfact, andthis semantiaelationsomeha underwritesthe
duplicative useof the sentence.

Mediatedreferenceand dual descriptionnot just extend the descriptve ca-
pacity of language put also provides an effective way of informationflow. In-
formation integration is a phenomenoroften found in thoseusesof language.
Whenpeoplereferto somereal-world building by wordslike “kore” (this) via a
mapicon, the informationgivento the listeneris not just the referenceelation.
Theinformationpresenteasn the map(i.e. the spatialrelationsbetweertheicon
directly referredto and othericons, and so on) is integratedwith the linguistic
informationandprovidesrich informationsuchasspatialrelations.Themediated
useof languageinducesintegration of the linguistic and graphicalinformation

and providesamplifiedinformationto the listeners(Umata, Shimojima& Kata-



giri (2000b),(2000c)).

Both usesof languageare so naturalandcommonin a dialogueinvolving a
graphicalrepresentatiothatpeoplemaynot evenbe awareof the phenomenaln
fact,theirfrequentoccurrencen suchsettingssuggestshatthey arenotadeviant
but rathera perfectlylegitimateuseof language Severalresearcherm thefield of
linguisticshave beenanalyzedsuchmediatedisesof languageJaclendof (1975)
noteda similarity in the characteristiceandbehaiors betweernpicturesentences
andbeliefsentencesgndheproposednanalysiof picturesentencebasednthe
closeconnectiorbetweerthetwo. Lakoff & Johnsor(1980)andLakoff & Turner
(1989) gave a fairly detailedanalysisof the use of metaphorsand metorymies
in literary works aswell asin everydaylanguageuse. They also developeda
cognitve modelbasedon mappingbetweenconceptuakntities, eitheracrossor
within conceptualdomains. Another scholay Faucounnier(1985), proposedan
accountof varioustypesof indirectdescriptionsn termsof his theoryof Mental
SpacesMost studies however, have not focusedon the systematicatureof in-
formationintegrationwhenthe mediatedusesof languageoccur Therearealso
severalempiricalstudiesin integrationof linguisticandgraphicalrepresentations
whichfocusontheissueof how speechs usedto disambiguategraphic(Neilson
andLee 1994)or how a graphicis usedto disambiguatespeech(Lee andZeevat
1990). The linguistic-graphicintegration hasbeenalso studiedfrom a logical
point of view, but the focushasbeenon how a graphicexpressesvhatcannotbe
easily expressedy a linguistic representatioriBarwiseand Etchemendyl996,
Shimojima1999). For both views, the fundamentalform of linguistic-graphic

integrationis a parallel one,whereeachmodeof representatioexpressesnfor-



mationin its own way, but sinceone modeof representatioexpressesvhatthe
otherform doesnot, they maywork complementarilyto eachother

This study attemptsto explain the mechanisnof mediatedusesof language
basednsequentialntegrationof two independentepresentatioaystemspamely
languageand a graphicalrepresentation.This resultsin both reducingand ex-
tendingthe power of linguistic theories. The descriptve power of an utterance
is broughtnot solely from languagesystembut alsofrom the interactionof the
languagesystemanda graphicalrepresentationHowever, languagesystemcan
dominateotherrepresentatiosystemdik e graphicalrepresentationandcorvey
muchricherinformationwhenit is sequentiallyintegratedwith othersystems.

When languagesystemand a graphicalrepresentatiorare sequentialyinte-
grated,peopledescribeand capturethe target world eventsor situationsthrough
thatgraphicalrepresentationThe sequentiaintegrationprovidesusacornvenient
andconfortableway of informationexchangebecausef the handines®f graph-
ics: peopleare seeingand talking throughgraphicsat hand. This provides us
yet anotherkind of perspectieson eventsor situationsof targetworld; perspec-
tivesvia graphics. The existenceof graphicsmay affect the way of conceptual-
izing thoseeventsandsituationsbecausef the availability of theseperspecties,
andthis may resultsin influencinghumanactuities suchasinference problem-
solvingandunderstandingseeUmata,Katagiri & Shimojima(2001)).

It hasbeenproposedhatthe existenceof graphicsnot only senesasa mem-
ory aide, but also affects stratgjies of problem-solvingand understanding.For
example,Schwartz (1995) obsened the effect that diagrammatididelity hason

inference.Suwa andTversky (1997)examinedfocusshiftsandsuccessfuexplo-



ration of relatedthoughtby conductingprotocolanalyse®f designersteflection
ontheirown sketchingbehaior. However, little is known aboutthe effect graphi-
calrepresentationisave onlanguagaisagevhenpeoplearecollaboratvely work-
ing on atask.

The latter part of this thesisshavs how the availability andthe configuration
of graphicsaffectslanguageusagein communicatiorand problem-solving. We
will focuson the influenceof graphicalrepresentationsn the perspectiesfrom
which peopleconceptualizenotion events. Supposehat Johnand Mary are at
GoodgeStreettubestation,discussingvhereto have dinnertogether Mary might

suggest placeby saying(1) below, but shewould notdoit by saying(2):
(1) Let'sgodown to WaterlooStationvia NorthernLine, andvisit Crescent.
(2) Let'scomedown to WaterlooStationvia NorthernLine, andvisit Crescent.

The currentpositionwherethe two peoplearelocatedbecomeshereference
pointof themovementin this case andthe movementcanonly beconceptualized
asamovementawayfrom thereferenceoint,andhenceheuseof “go.” Suppose,
on the otherhand,thatJohnandMary arediscussingheir night planover amap
of LondonUndegroundshavn in Figurel.1. Mary coulduse,in this case gither
(1) or (2). Theavailability of the mapandthe configurationof iconson the map
affect the conceptualizatiomf the movementhere: the nearnessf the Waterloo
Stationicon from themmalesit possiblefor herto conceptualizéhe movement,
in additionto the previous distal movementconceptualizationas a movement
in the map-worldtoward the referencepoint, their currentposition. Graphical

representationanhave influenceon languageusage.
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Figurel.1l: RouteMap of London’s UndegroundSystem

Theuseof “come”in (2) is possiblebecaus¢hemapandthegraphicalobjects
containedn it arereadilyavailableto the spealer asaresourceao formulatemes-
sagego be communicate@ndproblemsto bereasone@bout. Thelocationsand
arrangementsf objectscanbe expressedn termsof the relationshipshetween
graphicalobjectsandthe spealer, aswell asthosebetweenobjectsthemseles
andthe spealer. This availability, or the easeof accessibility of graphicalrepre-
sentationshouldwork to amplify our communicatre andreasoningcapabilities
by providing us with a novel setof possibilitiesto constructperspectial event
conceptualizationsWe will examinethe effect of graphicalrepresentationsn
perspectial eventconceptualizationthroughthe empiricalanalysisof the useof
motion verbsin actualtwo-party task-orienteddialoguesthat involve mapsand
diagrams.

The next chapteris a qualitative descriptionof the phenomenomf mediated



referenceswherewe illustrateit with examplesof languageusedravn from our
dialoguedata. The phenomenorof mediatedreferenceis classifiedinto four
differenttypes. The following chaptershavs possibletypesof disambiguation
stratgiesfor decidingthe final referentof a mediatedreference.Four typesof
suchstratgjiesare presentedvith examplesfrom our data. The phenomenorof
dual descriptionis illustratedin chapterfour. We will analyzethe mechanism
underlyingdualdescriptionwith utterance$rom actualgraphicalcommunication
dialogues Chapteffive is a quantitatve descriptionof thetwo phenomenayhere
we use“contentphrasablnit” to quantifythefrequeng of mediatedeferenceand
dual descriptionin the dialogueprocess.As it turnsout, thesegraphic-oriented
usesof languageoccurasfrequentlyasstandardusesin our dialoguedata,indi-
catingthatthe spealkersarequite readyto exploit the graphicalrepresentationat
handto extendthe expressve capacityof their language.Chaptersix illustrates
the phenomenorof informationamplificationinducedby integrateduseof lan-
guageandgraphicsandtheninquiresthe mechanisnof the flow of information.
Chaptersevenis devotedto aninvestigationof the effect of graphicalrepresen-
tationson perspectial event conceptualizationsWe first examinemotion verbs
in the Edinlburgh HCRC Map Task Corpus,andthenlook into the Japaneséia-
loguedatafrom our corpusinvolving a“MissionariesandCannibals'typepuzzle.
The effect of graphicson languageusagedemonstrateghat the configurationof

graphicshasaninfluenceon the perspectiesof eventconceptualizations.



Chapter 2

Mediated References

Previous linguistic studieson metaphorand metorymy have not focusedon the
systematimatureof mediatedreferencesnvolving the world andrepresentation
systems Studieson the useof multimodalinformationin reasoningagndcommu-
nication have mostly focusedon the complementarypr parallelform of integra-
tion andhave not closelyexaminedthe sequentiaform of integrationof multiple
modalities. Particularly, little is known aboutthe directionality of suchintegra-
tion. In this chapteywe will inquireinto the phenomenaf mediatedreferences
assuminghatlanguagegraphicalrepresentationandtherealworld areworking
asanintegratedsystemsandthatwe candescribesituationsof eachlocal system
usingotherones.

In our data,two referencealirectionswereobsened: mediatedeferencevia
arepresentatiosystem(a sketchmap,adiagram etc.) to theworld andmediated
referencewia the world to a representatiorsystem. We will call the former a
forward mediatedreferenceandthe latter a badkward mediatedreference.Fur-
ther, mediatedreferencesanbe obsered betweemot only individualsbut also

betweenrelations. We will look into a simple examplefirst, andthen examine
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the phenomenaf mediatedeference®bsenedin our graphicalcommunication

experiments.

2.1 The Phenomenon

Supposdwo men,A andB, aretalking abouthow to getaroundin London,with
asmallroutemapof Londons undegroundsystemsuchastheonein Figurel.

Pointingto anicon of Baker station,spealer A uttersthefollowing sentence:
(3) Thetrainleavesevery 10 minutesfrom here

In example(3), theword “here” literally denoteghe Baker stationicon onthe
map.However, thetrain leavesfrom real Baker stationin therealworld, notfrom
theicon of it on the map. Therefore,the utterances describingthe real world

situationasin (4).

(4) In therealworld, thetrain leavesevery 10 minutesfrom the stationwhich

corresponds$o theicon onthe mapthattheword “here” literally denotes.

Althoughwe have nomeango know what“here”in (3) really refersto without
themap,theword s actuallyreferringnot to theicon onthemapbut to the Baker
stationin the real world. The map senesto referringto the real world object
andpeopleareseeingtherealworld situationthroughthe map,contingenton the
systematicorrespondencbetweerthemapandtheworld. Here,theword “here”
reffers mediatedIyto an objectin the world throughan objectin the map. In the
following, we will first look throughthe methodghroughwhich we collectedour
data,andthenexaminevariouskinds of mediatedreference®bsened from our

corpus.
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2.2 Method

The corversationaldataanalyzedin this paperwere gatheredfrom a seriesof

graphicalcommunicationexperiments,which investigatedthe interactionsbe-
tweencognitve/communicatie factorsand graphicalrepresentationsin those
experimentseachpair of subjectsvasaskedto work on ataskcooperatrely with

thepartner Thesubjectaverevideo-tapeduringthetask,andthe corversational
datarecordedwverepartially transcribed.

Thetaskswereto draw or to readsomegraphicakepresentationWe hadthree
differentkinds of tasks:a mapsketchingtask, a GraduateRecordExam (GRE)
task anda graphtask. In thefirst task,the goalfor the subjectsvasjustto draw
amap. In the secondandthird tasks,the taskhadtwo phasesthe goalwasnot
merelyto drawv a graphicalrepresentationhut alsoto solve questionsusingthe
representatiothe subjectdrew by themseles. Thus,thereweremary examples
of reasoningyvith thediagramfoundin the secondandthird tasks.

A graphicalrepresentatiorexpressescertainreal world relationsby corre-
spondingspatialrelationson the representation.Eachkind of graphicalrepre-
sentationsisedherehaddifferentnaturein whatrelationin the real world were
described.A mapexpressedhe spatialrelationsamongplacesin the real world
by the spatialrelationson the map. A GRE diagramexpressedhe topological
relationsamongthe citiesin somefictive world by the spatialrelationon the di-

agram.A graphexpressedomeabstractrelationsamongseveralcountriesin the

1Theseexperimentswere designedoy Patrick G.T. Healgy, Nik Swoboda,lchiro Umataand
YasuhiroKatagiri.

2Theseexperimentswere designedoy Patrick G.T. Healgy, Nik Swoboda,lchiro Umataand
YasuhiroKatagiri.
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Figure2.1: An exampleof the mapssubjectsdren

real world by the spatialrelationon the graph. In all of thsestasks,the corre-
spondenceetweerthegraphicalrepresentatioandtheworld descrvedby it was

generallywell-established.

2.2.1 Map Sketching Task

In this task,eachpair of the subjectsvasasledto drav a sketchingmapof four
landmarksn Nara(alocaltown). Pairsworkedtogethetto dothis. We hadsixteen
pairs,andall of themdrew sketchmapswhich roughly preseredinformationof
distanceanddirection(Figure2.1).

Eachpair was seatedn a separatesoundproofroom and worked together

usinga sharedvirtual whiteboardanda full duplex audioconnection.All input

12



to the screerwasby stylus,andany writing or erasingby one participantwould
appearsimultaneouslyon their partners screen. The subjectswere video-taped
duringthetask.

The subjectsvereaslkedto imaginethatthey weredrawing a sketchof amap
for atouristwho did not readJapanesandwho wishedto find thelandmarkson

thelist. Thetime limit for this taskwasfive to eightminutes.

2.2.2 Graduate Record Exam (GRE) Task

The designwas similar to that usedin the map sketchingtask. This time, each
pair wasaskedto solve alogical reasoningproblemfrom the GRE. The problem
was on the possibilitiesof route selectionsan a hypotheticaltruck delivery area
with five fictive towns (ex. “What is the maximumnumberof towns, including

thetownswherethetrip begins andends,that canbe sened by a driver without

overnightstopduringthe course?”etc.). The subjectswveregiventhetopological
conditionson the area(ex. “Kitamati town andHasimototown are connectedy

arouteandthe distanceis one hundredkilometer” etc.),andtwo conditionsfor

drivers;(i) Themaximamdistanceadriver cantravel withoutmakinganovernight
stopis 300kilometers,and(ii) Overnightstopsmustbe madein oneof thegiven

fivetowns.

Eachpair wasrequiredto work on the problemtogetherandit wassuggested
thatdrawing adiagramon the screemmight helpthemto answerthe question Al
pairsdrew adiagramandeightpairsamongthe ninedrev a map-like one(Figure
2.2).

As for theseeightpairs,working on this taskconsistedf two phasesto drav

13



Figure2.2: An exampleof the diagramssubjectsdren
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a map-like diagramandto answerthe questiongeadingthe diagram. The pair
communicatedavith eachotherthroughafull duplex audioconnectiorandworked

onasharedvhiteboard.Thetime limit for thistaskwaseightminutes.

2.2.3 Graph Task

This taskalsohadtwo phases.First, eachpair of the subjectswasgiven a scat-
terplot expressingthe birth and deathrate of certaincountries,a datalist of the
birth anddeathratesof someof thesecountriesandconditionswhich heldamong
somecountries(ex. “the birth rateof Egyptis higherthanChinaandlower than
Nepal; etc.). Thescatterplotvasincompletewith someof its dotsleft unlabeled
anda few dotslacking. Eachpair wasaskedto completethe graphproperly(see
Figure2.3).

After completingthe graph,all the dataotherthanthe graphitself werecol-
lected. Then,eachpair wasaskedto answerthe questionrelatingto the birth and
deathratesof thosecountriesyeadingthegraphthey drew (ex. “How mary coun-
tries aretherewhich have higherbirth ratesthan Thailand; etc.). The subjects
wereallowedto drawv anything which couldbeahelpfor answeringhequestions.
All the pairsnewly drew somethingon the graphthatthey hadcompletedn the
previous part of the task(seeFigure2.4). Therewasno time limit in this graph

taskandpeoplefinishedit in twenty minutesto forty minutes.

2.3 Individual Mediated Reference
2.3.1 Forward Individual Mediated Reference

Considerthe following utterances:

15
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Figure2.3: An exampleof thegraphssubjectdren
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(5) (Fromthemapdata:pointingto a partof the mapwith the stylus.)

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

“And | think therewasDaily Storeonthis corner’

(6) (Fromthemapdata:pointingto a partof the mapwith thestylus.)

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

“Y ou canfind deeraroundhere,cant you?”

(7) (Fromthe GREdata,pointingto a pathonthe mapwith the stylus.

kore-ga 100 desuka?
this-NOM 100 is

“This is 100km,isn’t it?”

The subjectsweretrying to drav a mapof Naracombiningtheir knowledge

aboutthe areain the map sketchingtask. In (5), the spealer was pointing to a

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

corner) literally denoteda partof themap.However, therewasjustablankspace

onthis partof the mapandtherewereno symbolswhich couldberegardedasan

icon of astore.If we assumehatthe spealer wastalking aboutthe mapsituation

asin (8), this utterancevould beregardedassimply meaninglessr at mostfalse:

(8) Thereis aniconfor Daily Storeon the pointedpartof the Map.

In thistasksetting,it is unlikely thatthespealerwastalking nonsenser lying.

Thereforethis utterancavasa statementliscribingnotthe mapbut therealworld

situationasin (9).

18



(9) In the realworld, thereis Daily Storeon the cornercorrespondingo the

pointedpartof themap.

Thus, the linguistic expressions'koko” and “kono kadd' in (5) referredto
someplacein theworld via the placeon the map. Similarly, no deerlik e pictures
or signscould be seenon the mapin the caseof utterance(6), and no referent
of the expression‘sika (deer)” could be found on the map. Consequentlythis
utterancewvasalsodescribingsomereal world situationin a specificplace,nota
placeon the map. GRE dataalso have suchreferencego the world objectvia
an objecton a diagram. Therewere no signsshaving the distanceon the dia-
gramin the caseof utteranceg7), andno suitablepropertiedor thereferentof the
expression' 100’ could be found on the diagram. This utterancewasalsoa de-
scriptionof somesituationregardingthedeliveryroute,nota partonthediagram.
In thesecasesthereliablecorrespondencketweerthe spatialconfigurationof a
graphicalrepresentatioanda placein thetargetworld enabledorward mediated
referencesreferenceso placesn thetargetworld throughplacesonthegraphical

representation.

2.3.2 Backward Individual Mediated Reference

We canalsofind examplesof backward mediatedreferencesn the data. Someof

themareasfollows:

(10) (Fromthemapdata:pointingto theicon of NaraPark onthemap.)

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

“So, shallwe male this parkalittle bigger?”

19



(11) (Fromthemapdata:afterrealizingthatthey madea mistale.)

Sarusawaik-wo kesite ...
Saruswa Pond-ACC erase,

“Let’seraseSaruswaPond,and..’

(12) (Fromthegraphdata:instructinghis partnerto markanicon.)

Tairando kuroku maru sitoke
Thailand black circle do

“Mark Thailandwith ablackcircle”

Thelinguistic expressior‘kooen(park)” in utterancg10) literally denoteda
real park. However, onecannot usuallymake arealparkbigger sothis utterance
cannot beregardedasa statementabouttheworld. Rather utterancg10) wasa
statemenaiboutsomeoperationon the map,and“kooeri referrednotto thereal
NaraPark but ratherto the icon on the map. Similarly, utterancg11) suggested
erasinghemapicon, noterasinghereal Sarusawa Pond of theworld. In utter
ance(12), the spealer instructedhis partnerto mark anicon with a black circle,
not the real Thailand of the world. In thesestatementsthe objectsin the world
playedanintermediateaole, andthelinguistic expressiongeferredmediatediyto

theiconsonthemap.
2.4 Relation Mediated Reference

2.4.1 Forward Relation Mediated Reference

Sofar, we have concentrate@n mediatedreferencebetweenndividuals. How-
ever, therearealsoexamplesof mediatedeferencedetweernrelationsin ourdata.

Considerthe following examples:

20



(13) (Fromthemapdata:pointingto a partof the mapwith thestylus.)

kokorahen-ni  Toodaiji-ga aru
around-here-to Todaiji-temple-NOM is
kara, kono sita-no hoo-kana?

because this belov-GEN direction-lwonder
“BecauseTodaiji is aroundhere,it (Kasuga-shrines probablybelow

this,isn’t it?”

(14) (Fromthemapdata:looking at his partners draving onthemap.)

aa, Sol 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

hadtheentranceceremos.”

In dialogue(13), the spealer intendedto shawv the listenerwhere Kasuga-
shrine was. However, becausegherewereno Kasuga-shrine iconsonthe map,
the subjectsveretalking abouta real-world situationvia the map. 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 the relationon the map
(under). Thiswasbasednthesemanticorrespondencestablishedetweerthe
mapandthe world. Similarly, in the caseof utteranceg14), therewereno icons
for “nyugakusiki-ndoko” (the place where we had the entrance ceremony)
onthemap. Thereforethis utterancevasdescribinga statein therealworld, and
the expressiont'ue’ referredto the spatialrelationin the realworld (i.e. to the

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

Excerpt(15) includesanexampleof a bakward mediatedeferenceo arelation,

aswell asexamplesof individual backwardreferences.

(15) (Fromthemapdata:revising the positionof the NaraStationicon.)

HannaWay-no ue-ni agattya

HannaWay-GEN above-to goup

akan-tteloto?

no good-Q

HannaWay-no yori kita-ni ittya

HannaWay-GEN than north-to go

akan?

no good-Q

“So, it cant be above HannaWay - we cant draw it north of Hanna

Way?”

Sinceonecannot changethe placeof the realtrain station,utterancesn (15)
wereaboutthesituationonthemap. Thus,thelinguistic expressiorf HannaWay’
in (15) referredbackwardly to the iconson the map, not to a real world object.
Similarly, thelinguistic expressiort‘kita-ni” (to the north of) makesabackward
mediatedreferenceo the relationof the placeson the map(i.e. above) via the
real world relationto the north of in this utterancé Due to the preseration
of the configurationalconstraintsbetweenthe map systemand the world, such
mediatedeferenceso spatialrelationsarequite naturalandarecommonlyfound

in corversationsn which mapsareused.

3In this utterance’ agaru (aggattya) and“iku (ittya)” expressedhe movementof theiconon
themap. Actually, this wasnotarealmovement.The subjectshaderasedhe old icon andbegan
to drav a new one. Thesephrasesan be regardedas examplesof metaphoricakxpressionsa
subjectthatis beyondthe scopeof this paper
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Figure2.5: Four cateyoriesof mediatedeferences

Four varietiesof mediated-eferencesve foundin our dataaresummarizedn

Figure2.5.
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Chapter 3

Disambiguation Strategies

Thus,whenagraphicakepresentatioaccompanieadialogue spealkerscanmake
awide variety of mediatedreferenceseitherindividual or relational,forward or
backward,throughthe systematicemantiaelationsestablishedetweerthe map
andthemappecdarea.Fromthespealer’s pointof view, thismeansncreasedree-
dom of referencewith alimited vocalulary, but from thelisteners point of view,
this mightmeananincreasedik elihoodthatanutterancewill becomeambiguous
in regardsto the mapitself or the mappedregion. Although spealershave only
onereferentfor eachlinguistic expressionn their mind, hearersoftenhave more
thantwo candidatesor thereferentandhave to resohe suchambiguity dueto the
possibilityof mediatedeferences.

Fortunately listenerscanoftenrely on pragmaticcuesto resole suchambi-
guity, aswe have seenin the casef (5)—(15). Generally listenerscanrejectan
interpretationof a statementf, on thatinterpretationan utterancds to perform
a speechactthatis not felicitousin thatcontext. For example,it is unlikely that
spealrsaretalking abouta graphicalrepresentatiomnvhenit includesno candi-

datedfor referentof somelinguistic expressionshey areusing.In theutterances
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(5), (6), (13) and (14), somelinguistic expressionshave no candidatedor their
referentson the mapandthusthey were considerechot to be aboutthe mapbut
to be aboutthe mappedegion. Anotherpragmaticcuesfoundin abose examples
aremismatchedetweertheworld andrelations(or predicatesjeferredto. In the
caseof (10), (11), (12) and(15), spealkrsarerequestingr otherwisediscussing
anoperationonthe mappedegion thatis impossibleto addressn therealworld.
Theseutterancesireconsideredhotto beaboutthemappedegionbut to beabout
the map. Utterance(7) mentionssomepropertythatis available not on the di-
agrambut in its target world, andthis shouldbe consideredo be aboutthe the
targetworld.

Thus, the pragmaticcuesobsered above are closely relatedto mismatchs
betweerthe domain(i.e. theworld, a graphicalrepresentationqandpossibleref-
erents(i.e. individuals, relations/predicates).Mismatchesbetweenindividuals
andthe domainare obsened when candidatedor individual referentsof some
linguistic phrasearenotfoundin somedomain.We call thesemissingindividuals
cases.Mismatchesdetweerrelations/predicateandthe domainarefound when
somererations/predicatesreinappropriatego beinterpretedn somedomain.We
call thesecaseunsuitablerelations/pedicates The possiblevarietiesof the dis-

ambiguatiorstrateyiesareasfollows:

Mismatchesbetweenthe Domain and Possibler eferents
GraphicalRepresentations The World

Individuals | MissingIndividualsin MissingIndividuals
a GraphicalRepresentation in the World
Relations/ | UnsuitableRelations/PredicatesUnsuitableRelations/
Predicates | in aGraphicalRepresentation | Predicatesn the World

All four varietieslisted above arefoundin our data. In the following part of
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this section,we will look into further examplesfrom Map, GRE andthe scatter

plot taskcorpus,andexaminepossibledisambiguatiorstratgiesof hearers.

3.1 Missing Individuals in a Graphical Representa-
tion

First, we will look into the casesn which we canfind no candidategor the ref-
erentof somenounphrasean arelevantgraphicalrepresentationConsiderthese

examples:

(16) (Fromthemapdata:pointingto a partof themapwith the stylus.)

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 a partof themapwith thestylus.)

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

“KasugaShrineis farto this direction”

(18) (Fromthemapdata:pointingto a partof the mapwith thestylus.)

e, ano, NaraKooenno tikaku-ni
uh well NaraPark-GEN nearto

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

“Uh, well, the stationnearfrom NaraPark is KintetsuNara Station,

isn’'t it?”
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In example(16), the spealer was pointingto a partof the mapwhenhe said
“koko (here),” andthesetwo expressionditerally denotedthat part of the map.
However, asin example(5), therewere no symbolsdravn at that part and the
linguistic expressior'tera rashikimono(sometindike a templg” could not find
ary candidatedor its referent. It is infelicitousto talk nonsenseluring they are
cooperatingo do sometask, andthusthe hearerunderstoodhat this utterance
was describingnot the map but somereal world situation. Here, the linguistic
expressions'koko” shouldbe interpretedreferring mediatedlyto someplacein
theworld.

Similarly, the spealer waspointingto just a blank spaceon the mapwhenhe
said“kotti-no hoo (this side)” in exapmle(17). Hereagain,no candidategor
thereferentof “KasugataisydKasuga shrine)” werefoundonthemapandthe
only possibleinterpretatiorfor the hearerwasthat this utterancevasdescribing
somerealworld situation. The expressiori'kotti-no hod’ allowedthe heareronly
oneinterpretationin which the phrasereferredto somepart of the world via the
pointedpartof themap.

In the caseof (18), therewasthe icon of Nara Park dravn onthe map,and
the nounphrase“Nara Kooen(Nara Park)” may have beenreferring eitherto
realNara Park directly or to theicon of it on the mapmediatedly However, the
nounphrase$ Nara Kooen-ndikaku-niatta-no(the thing which was near from
Nara Park)” and“KintetuNara (Kintetu Nara Station)” hadno referentonthe
map, andthe only possibleinterpretationwasthat the utterancewas describing
therealworld situation. Thus,the nounphrases Nara Kooen-notikaku-ni atta-

no’ and“Nara Kooeri wereinterpretedasreferringto the placeof therealworld
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directly.

Thus, hearerscanrejectthe possibility of referenceto an objectin a graph-
ical representationvhenthereare mismatchegound betweenthe graphicalrep-
resentatiorand individuals. When someof the linguistic expressionshave no
candidatedgor their referentsn the graphicalrepresentatiornthe utterancds un-
derstoodasdescribingtherealworld. In suchcasesgxpressionditerally referto
anobjectin agraphicalrepresentatioareunderstoodeferringmediatediyto the
world, and expressionditerally referto an objectareunderstoodasit is. Thus,
hearercanresoletheambiguityof direct/mediatedeferenceslependingnlack

of referentan somedomain.

3.2 Missing Individuals in the World

Next, we will examinethe casesn which thereareno candidategor the referent

of somenounphrasen therealworld. Examplesareasfollows:

(19) (Fromthegraphreadingdata: The subjectsweretring to work outif there
wereary countriesthathadalmostthe samebirth anddeathrateotherthan
Italy. Oneof themthoughtthatthe birth anddeathrate of Denmarkmight
bealsoclose,andthatthey shouldcheckit with theinclinationonthegraph.
Shesuggestegbutting the problemsheeton the screerlik e a rulerto make
aline betweerthe origin andthe point marked as“ltaly,” representingeal

world Italy.)

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

“Put theproblemsheetalongthe origin andltaly.”
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(20) (Fromthe graphreadingdata: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 Disontheproductyeah,D isonit.”

In the utterancg19), the nounphras€'ltarii (Italy)” wasambiguous:it may
eitherreferdirectly to therealworld Italy or refermediatedlyto the point on the
scatterplotepresentingdtaly viarealltaly in theworld. However, thenounphrase
“genten(the origin)” hadno candidatedor its referentin the discourserelevant
domainof therealworld. Thereforethe only possibility left for the hearerwas
that the utterancewas mentioningsomeoperationon the graph,with the noun
phrasée ltarii” mediatedlyreferringto the pointonthegraph.

The linguistic expression“D” in excerpt (20) was also ambiguous:it may
eitherreferdirectly to the point on the scatterplotrepresentinddenmarkor refer
mediatedlyto real Denmarkvia the point on the graph. In this case,the noun
phrase’zemo (zero)” hadno candidatedor its referentin the discourserelevant
domainof the real world. This lack of the referentcandidaten the real world
enabledthe hearerto understandhat the utterancewas aboutthe graph. Thus,
he could resole the ambiguity and interpretcorrectly that the expression®D”

referreddirectly to the point of thegraph.
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Theseexamplesshow thathearersanalsoresolhe the ambiguitywhenthere
aremismatchesound betweerthe world andIndividuals. Whensomeof thelin-
guisticexpressionhave no candidatesor their referentdn thediscourseelevant
domainof the real world, the utterances understoodas describinga graphical

representation.

3.3 Unsuitable Relations/Predicatesin a Graphical
Representation

Mismatchesdetweergraphicalrepresentatioandrelationsalsosene ascuesto

resohe referenceambiguities.Considerthefollowing examples.

(21) (FromtheGREdata:Thesubjectsverediscussinghepossibilityof overnight
stopswhen a truck driver traveled along a certainroute. One of the pair
pointedto the Kawabatacon saying”koko-de” andpointedto the Teramati

iconsaying“ Teramati-de")

saitee ippaku. syukuhaku nasi-de unten
atleast oneovernightstop overnightstop without drive
dekiru-no-ha, 300 kiro nande koko-de
whatonecando 300 kilometers because here-LOC
ippaku site, Teramatide moo
oneovernightstop do-and Teramachiown-LOC already
tuiteiru-to.

have arrived

“At leastone overnight stop. Becauseyou cant drive more than
300kmwithout overnightstop,you have to stayovernighthere.After

that,you’ll arrive at Teamachtown soon’.
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(22) (Fromthe GRE data: Anotherpair wasworking on the sameproblemasin

(21). Oneof the pair pointedto the Kawaicon saying“koko-d€'.)

ee Soo desu-yo-nee Hasimoto, Kawabata-de
yes so is Hashimotaown Kawabatatown-LOC

300-de koko-de  yasumantoigmasen-yonee
300-is  here-LOC haveto takerest

“Yes,that'strue. It' salready300kmto Kawabata-tevn via Hashimoto

town. You have to take resthere’

Thelinguistic expression'koko (here)” in (21) wasambiguousjt may have
beenreferringeitherdirectly to the Kawabata icon on the mapor mediatedlyto
the Kawabata town in theworld. However, therewereno predicateon the map
which could be a candidatefor the referentof the linguistic expression®. . .-de
ippakusite (stay overnight at . . .),” for we cannotstayovernightin aicon of the
town onthemap.Thereforetheutterancevasaboutsomerealworld situationand
thelinguistic expressiori' koko” mediatedlyreferredto the Kawabata town in the
realworld. Theword Teramatiwasalsoambiguoushut the hearercouldresole
theambiguityandunderstandhatit referrednot mediatedlyto the Teramati icon
but directly to Teramati town in theworld.

In (22), the linguistic expression‘koko (here)” could refer eitherdirectly to
anicon on the map or mediatedlyto Kawabata icon in the world. However,
the linguistic expression'. . .-de yasumu(take a rest or sleep at ...)” hadno
candidatedor its referent. In this casealso, the utterancedescribedsomereal
world situation, not that of the map. Thus, the word “koko” in (22) could be

interpreteconly asreferringmediatedlyto therealworld.
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As is shavn above, mismatchedetweena graphicalrepresentatioandrela-
tions/predicateplay someimportantrole whenhearerdry to resole reference

ambiguities.

3.4 Unsuitable Relations/Predicatesin the World

Finally, we will look into the caseswhere mismatchedetweenthe world and

relations/predicateonsiderthefollowing examples:

(23) (Fromthegraphdrawing data:withoutany pointing.)

Tairandg kuroku maru sitoke.
Thailand black circle draw

“Circle Thailandin black”

(24) (Fromthegraphreadingdata:withoutarny pointing.)

Benezuaea-wa kuro, ten tuketa.
Venezuela-OP black point marked

Oosutoaria-no  migiue tyotto.
Australia-GEN totheupperright of alittle

“I markedVenezuelavith ablackpoint. It’ sjustto the upperright of

Australia”

(25) (Fromthe graphdrawing data: The spealer noticedthatthe hearererased

the point expressingdrunei,andsaid.)

Burunej kieteru-de
Brunei  disappeared

“Brunei hasbeenerased.
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In example(23), thelinguistic expressiort Tairando(Thailand)” hadtwo ref-
erencepossibilities:directreferencdo theworld or mediatedeferenceo a point
of the graphvia Thailandin the real world. However, the verb phrase®kuroku
marusitoke (mark . .. with a black circle)” couldnotfind any appropreateefer
entsin therealworld. Becaus®necannotmarkreal Thailandwith ablackcircle,
it wasnonsenséo think the utterancewvasdescribingsomereal world situation.
This incompatibility betweenthe world andthe predicateenabledthe hearerto
resolhe the referenceambiguityof theword “ Tairandd andunderstandhe word
wasreferringmediatedlyto the pointon thegraphvia real Thailandin theworld.

Similarly, the linguistic expressions'Benezuea (Venezuela)” and “Oosu-
toraria (Australia)” in (24) could refer either directly to real Venezuelan the
world or mediatedIyto a pointonthegraph.Hereagain,thelinguisticexpressions
“kuro (is black)” and“tentuketa(put a dot)” couldnotfind ary appropriateef-
erentan therealworld. Thelinguisticexpressiori'. . .-nomigiue(is to the upper
right of .. .)” wasalsoincompatiblewith therealworld for two reasonsonewas
that Venezuelas not to the upperright of Austrtaliain the real world, andthe
otherwasthatthe spatialrelationof thetwo countriesn therealworld wastotally
irrelevantto the context of the utterance.Thus, the hearercould understandhat
theutterancevasaboutsomesituationon thegraphandthatthelinguistic expres-
sions“Benezua” and”Oosutoaria” couldreferonly to the pointsonthegraph,
notto the countriesin therealworld.

In (25),theword “Burunei(Brunei)” wasalsoambiguousHowever, theverb
phrase€‘kieteru(waserased)could not find any appropriatereferentsn thereal

world. Theword “Burunel couldbeinterpretedasreferringonly to the pointon
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themapwhichrepresentseal Brunei.

Theseexamplesshowv thatmismatchedbetweernthe domain(i.e. theworld, a
graphicarepresentatiorgndpossibleeferentgi.e. indivisuals relations/predicates)
seneto resole referenceambiguitiesin corversation.Thus,peoplecancommu-
nicate effectively making variouskind of referenceswithout misunderstanding

whatthe spealer refersto.
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Chapter 4

Dual Descriptions

Thus, listenerscanoftenrely on pragmaticcuesto resole referenceambiguities
in graphicalcommunicationaswe have seenin the last chapter However, our
dataalsocontainanumberof utterancesot subjectto evensuchdisambiguations.
In thefollowing, we will startwith describingthe phenomenointuitively with a
simpleexample,andthenexaminereal-life examplesof dualdescription.We will
discusscommunicatie functionsplayedby dual descriptionandgive a modelof

theinformationalmechanismesponsibldor suchspeectbasedn thedata.

4.1 The Phenomenon

Supposdwo men, A andB, talk abouthow to getaroundin London,with asmall
route map of London’s undegroundsystemsuchasthe onein Figure4.1 sited
below again.

Pointingto a particularareaof theroutemap,the spealer A uttersthefollow-

ing sentence:

(26) SeeBakeris connectedo Waterlooby Piccadilly.

35



.=
ond Street

(M M‘

L

B
3

—— Baker|00

L -
== Jubilee

Embankment

EE!.. Waterloo

Figure4.1: A RouteMap of London's UndegroundSystem

What doesthis utteranceexactly mean?Whatis B expectedto “see” at this
point? One possibility is that B is expectedto seethe mapitself, andfind the

following information:

(27) Theicon for the Baker stationis connectedo the icon for the Waterloo

stationby the bandrepresentinghe Piccadillyline.
Theotherpossibilityis thatheis expectedto seethroughthe map,to find:
(28) TheBakerstationis connectedo the Waterloostationby the Piccadillyline.

In thefirst casethe partof A’s utteranceafter“See” is anassertioraboutthe
structureof the mapitself, while in the secondcase,it is an assertioraboutthe
Londonundegroundsystemdepictedoy themap. Which of theseassertionsloes

theutterancenake? Or is the utterancesimply ambiguousasto which?
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The mostintuitive answey it appeardo us, is that B is expectedto “see”
both information (27) and information (28), ratherthan a single one of these;
the utterancethereforeshouldbe taken as an assertionaboutboth the mapand
the mappedrailway system,or more precisely as informing B of the mapped
systemby informing us of the mapitself. Thus,the informationput forward by
the utterances not ambiguousbut determinate—itis just that the information
is dual. In fact, our centralclaim in this chaptens thatan utterancewhenused
with a differentrepresentatiosystem cancorvey two piecesof informationin a
systematidashion.

Beforeproceedingary furtherto establisithis mainclaim, however, we want
to verify the correctnes®f our basicintuition, namely that two piecesof infor-
mationare put forward and maderelevant by the above utteranceof A. For this
purposewe proposehefollowing test.

Imaginethatthe partnerB repliesto A’s utterancen questionby derying it,

usingthesententiapronoun‘that” Thusthedialoguegoesasfollows:

A: SeeBakeris connectedo Waterlooby Piccadilly.

B: No, no, that’s notright.

Now whatis B possiblyderying in his reply? One possibility is that B is
derying thatthe Baker icon is connectedo the Waterlooicon by the Piccadilly
band.In this case,B is simply correctingA for misreportingthe map’s structure.

This, however, is not the only possibility B might be a native Londoney
andknows thatthe Baker stationis not connectedo the Waterloostationby the

Piccadillyline. In this casethetamgetof B’s denialmaywell betheinformation
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aboutthe connectionbetweenthe Baker stationand the Waterloostationin the
real train system,as opposedo the connectionbetweenthe Baker icon andthe
Waterlooicon on the map. Thus, B is correcting A for misreportingLondon’s
undegroundsystemdepictedby the map.

Note thatin the first case,the pronoun“that” refersto the information (27),
while in the secondcase the pronounrefersto the information(28). Thus,after
A’sutterance B hasthefreedomto usethe pronoun‘that” to referto eitherof the
two piecesof information. Note that B would not have this freedomif morethan
onepieceof informationwere not put forward by A’s utterance.Thus, this test
shavs thatin the utterancen questionA putsforwardtwo piecesof information
for examination.A’s speechs aninstanceof dualdescriptionaswe call it.

Generally we can verify the occurrenceof dual descriptionin an utterance
u accompaniedy an externalrepresentatiors in the following way. Suppose,
after u, onerepliesto v with an utterancecontaininga sententialpronounsuch
as“that” If theuseof the pronounwould be appropriateandit could be usedto
referto informationabouts itself orinformationaboutthetamgetrepresentedy s,

thenu is a caseof xeroxingspeechOtherwiseu is a caseof singularinforming.

4.2 Examplesfrom the Corpus

Upon reflection, this type of utteranceseemsfrequentin everydaydialoguein-

volving somegraphicalrepresentationiWe do notalwaysmalkesclearto listeners,
or evento ourseles,whetherour assertioror reportis aboutthe pictureat hand
or aboutthe situationthe picturedepicts.ln someof thesecasesye endup mak-

ing assertion®n both the pictureandthe picturedsituation,andcommunication
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naturallycontinuesasthoughsuchdualdescriptionsvereatrivial semantievent.

This point is attestedoy numerousnstancef utterancesn our data,which
passthe pronountestdiscusse@bove andhencecanbe consideredcasef dual
description. This sectionlooks over someof thoseinstancego obtaina sense
of how ubiquitousthe phenomenois andhow it is beingexploitedin the actual
contexts of communication.

Thefollowing dialoguefrom our GRE datawasconductedust afterthe part-
nersdrew a graph-like mapshowving the routesconnectingvarioustowns, includ-
ing Kawabata, Kitamati, andHasimoto. The mapis reproducedn Figure4.2.
Thespealersareconcernedvith how mary townsatruck driver canpasshrough

in oneday.
(29)

A: kazoemasukanee?

(Shallwe count?)

B: soosuruto.

(If wedoso,then....)

A: kazoerutd3-tu kanaa.4-tu-watyotto muridesuyonee

(Onmy countingi,it is three,| supposeFouris notfeasible,s it?)

B: uun.

(Hmm)

A: Kawatokadattara, kore moosudeniB00tokadakarm, moo,Kita, kotti, Kita-

ni
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Figure4.2: The Diagraminvolvedin the Dialogue(29)

(If thisis Kawa or something,andif this is already300 or so, well, Kita, here,to Kita

[Mumbling indistinctively.])

Kawa-ka@ Kita-ni itte Hasi-de kore 3-tu desuyonge

(Goingfrom Kawato Kita andthento Hasi,that'sthree,isn’t it?)

Thecasdn pointis thelastutterancef spealer A, whichis underlined.Imag-
ine that you repliesto this utteranceby saying, “No, that’s not true”a (or “iie
sorehachigaimasu’if you preferspeakinglapaneselWhatcouldyou bederying
with this utterancenepossibilityis thatyou bederying A’s obsenationonthe

map,whosecontentmaybe specifiedn thefollowing way:

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

In this case you aredisputingthe numberof town iconson the particularpathon
themap. Alternatively, however, you could usethe samesentenceo disputethe
numberof towns on the real route denotedby the path,derying the accurag of

thefollowing information:

(31) Therearethreetownson the route: Kawabata town, Kitamati town and

Hasimoto town.

Thus,thesententiapronoun“that” usedin your sentenceouldreferto either
(30) or (31). Thisindicatesthat A’s utterancean the lastline of (29) passe®ur
test,and A’s utterancecanbetakenasxeroxingspeechgarryingbothinformation
(30) andinformation(31).

In fact, the excerpt(29) shaws that, prior to this utterancethe subjectshave
explicitly agreedo countthe numberof the town iconson the particularpathon
themap,andhencereportinginformationsuchas(30) is a speeclactthat A may
well performat 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 solution of this problem,andhenceis a speechactwhoseperformances
desirableatthis point. Accordingto our analysis,A is reportingbothin thesingle
utterancesatisfyingtwo related put distinctinformationalneedsatthesametime.
The dialogue(29) thus clearly illustratesthat dual descriptionsignificantly can

contributeto the efficiency of communication.
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Therearealsocasesvherethe spealer exploits the informationalduality not
justfor efficientcommunicationput alsofor efficientargumentationThefollow-
ing is anexamplefrom our GRE taskdata,wherethe spealer works on the same

truck-driver problemasin the example(29):
(32) (While spealer A is pointingto the mapjustdravn:)

A: Mittugagendodesyoo

(Threeis themaximum,| suppose.)

Yottudatositara

(Sinceif it werefour,)

Hyaku-hyaku-hyakugaaito ikenailedo

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

Sorehasonzaisinaikama

(such[a sequencefloesnot exist.)

Theutterance’; Soehasonzakinaikam,” onthefourthlineisthecasen point.
Imaginethatin responséo this, you utterthe sentence;No, that's nottrue” You
canusethis sentenceo disputethe non-eistenceof a particulartype of pathon
themap,but alternatvely, you canalsousethe samesentenceo disputethe non-
existenceof a particulartype of routeon theregion representetty the map. You
arederying the accurag of the information(33) in thefirst case while you are

derying theaccurayg of (34) in thesecondcase.

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

and“100” doesnot exist.
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Figure4.3: The Diagraminvolvedin the Dialogue(32)
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(34) A routeconsistingof the sub-routeof 100km, 100 km, and100km does

notexist.

The utterancein the lastline of (32) thuspasse®ur test,andit canbetakento
be xeroxingspeechgcarryingboth information (33) andinformation (34). Note
that herethe spealer doesnot simply corvey the two piecesof information (33)
and(34) in a parallelmanner Rather he putsthemin anamgumentatre relation,
using the information (33) aboutthe map as evidencefor the information (34)
aboutthe mappedregion. The spealer thenuses(34) to arguefor the final con-
clusionthat “three is the maximum, which is concernedwith the traffic routes
in the mappedregion. If the utterancedid not carry information (33) aboutthe
map,the spealer’s point (34) would have no support,andif theutterancedid not
carryinformation(34) aboutthe mappedegion, the final conclusionwould have
no support. Thus, the logical link between(33) and(34), both presentedn this
utteranceis anintegral partof the spealer’s overall aggumentin this context.

Our dataon the map-draving taskcontainsanexampleof still anothemway of

exploiting theinformationalduality of anutterance.
(35) (Thespealer hasjustfinisheddraving amap,reproducedn Figure4.4.)

A: Ja mazukinnaraga kokoni aruyone

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

B: Ha

(Huh?)

A: De Je Jeiaarunailga kokoni atte

(And J,JRNarais here and)
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B: Ha

(Huh)

A: De Koohukujigakokoni atte

(And the Kohukuji Templeis here and)

B: Ha

(Huh)

A: Sarusawaikga kokoni atte

(The Saruswa Lake is here and)

B: Ha

(Huh)

A: Sinoomiyga kokoni arutte iu huunikaitanndawa

(Sinoomiyais here—thisis how | drew it.)

This sequencéeganimmediatelyafter spealer A hasfinisheddrawing a par
tial map. Now supposéhe spealer B hadrepliedto A’'sfirst utteranceby saying,
“No, that's nottrue; insteadof the simple“Ha (huh?). WhatcouldB have been
possiblydisputingwith this reply? Firstof all, B couldhave beenobjectingto A’'s
assertioron the locationof anicon on the map,namely to (36) belov (wherex

standdor the positionon the mapthe spealer is pointingto).
(36) Theiconfor the Kintetu Nara station is at .

Alternatively, B couldhave beendisputingthelocationof therealNarastation,

andin this casethetargetof B’s objectionis thefollowing information:
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Figure4.4: The Map Involvedin the Dialogue(35)
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(37) The Kintetu Nara station is in thepositionrepresentedy x.

With this test,we canseethat A’s first utterancen the excerpt(35) is a case
of dualdescription puttingforwardbothinformation(36) andinformation(37).

Unlike the previous example (32), the spealer here doesnot usethe infor-
mationin (36) aboutthe map asevidencefor the informationin (37) aboutthe
mappedregion. Still, he usesthe logical connectionof the two: if (37) is false,
then(36) mustalsobe false,if the mapis to be accurate.Thanksto this logical
connectionspealerscando a partial checkof the accurag of the mapcollabo-
ratively: identify the particularproperty(36) of the map, andthen evaluatethe
truthfulnessof the information (37) carriedby this property (Speakrscando a
full checkof themap's accurag by repeatinghis procedurdor eachpropertyon
the mapcarryinginformationaboutthe mappedregion.) In the above dialogue,
spealer A proposego do this collaboratve checking: he useshis statementso
identify the particular property (36) of the map, and proposedo checkits ap-
propriatenesby evaluatingthe otherinformation(37) presentedn the utterance.
Thelisteneris supposedo evaluate(37) on the basisof his own knowledge,and
to suggestremoval of (36) if hejudges(37)to befalse.

In fact,therestof the dialoguecanbe viewed asa continuationof this proce-
dureto afuller checkthemap’s accurag. Thus,eachunderlinedutterancesenes
asa proposalfor the subjectso collaboratvely checkdifferentpropertiesof the
map. As it turnedout, the listenerhadlittle knowledgeaboutthe geographyof
Nara,andcouldnottake partin the proposedact. Thisis why hekeepssaying*“ha
(huh)” in reply.

Our final exampleis taken from the dataon the graph-readindask. It is in-
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tendedo shawv thatxeroxingspeechkcould occurwith awide variety of graphical
representationsiotjustmaps.In thefollowing dialogue thetwo spealersusethe
scattemplot reproducedin Figure4.5,to find out whatcountrieshave lower birth

ratesandhigherdeathrateshanthe US.

(38) (Thespealer A hasalignedtheleft edgeof her problemsheetvertically to
thedot denotingthe US, hiding the dotsfor the countrieswith higherbirth
ratesthantheUS’s.)

A: Konomittsudesho

(Thesethree | suppose.)

PoorandoDenmaakdtalii

(Poland Denmark.anditaly.)

B: Souyand”oorandoDenmaakutalii

(Thatsoundsight, Poland Denmark,andltaly.)

Herethe spealer B respondsaffirmatively to A’s report,but if he said,“No,
that’s doesnt soundright,” thenit could bethe denialof either A’s reporton the
classof dotsappearingn a particularareaof the scatterdot, or else A’s asser
tion on the classof countriesthatfall in the designatedangesof birthratesand
deathrates.Thus, the underlinedpart of A’s utterancecan be consideredo be
xeroxingspeechwhere A reportsthe fact(39) aboutthe scattermlot andthereby

makesthe assertior(40) aboutthe situationdepictedn theplot.

(39) Thedoteslabeled“P,” “D,” and“l” areto the upperleft of the dot labeled
“U.H
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Figure4.5: The ScatterPlot Involvedin the Dialogue(38)
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(40) Polland,Denmark,and Itally have lower birthratesand higher deathrates

thantheUS.

In summary we found that the spealer canexploit the informationalduality

of dualdescriptionin thefollowing ways:

1. Reportingtwo piecesof informationin a singleutterancewhenbothinfor-
mationaboutthe graphicat handandinformationaboutthe depictedsitua-

tion arerequired.

2. Making a simple agumentin a single utterance where the information
aboutthe graphicsenesasevidenceto theinformationaboutthe depicted

situation.

3. Doingacollaboratve checkof theaccurag of thegraphic,whereaspealer
reportsinformationaboutthe graphat handin view of the factthatthe ac-
curag of thecorrespondingnformationaboutthe depictedsituationsenes

asa partialconfirmationof the accurag of the graphic.

4.3 Mechanismof Xeroxing

We now have seenseveralreal-life examplesof duasldescriptionwherea single
utteranceappeargo carryinformationaboutthe graphicalrepresentatioaccom-
parying it alongwith informationaboutthesituationdepictedoy it. In thissection
we considetow suchathingis ever possible.

Briefly, dualdescriptionis possiblebecauseepresentatiors atransitive rela-

tion. Dueto this principle, wheneer an utteranceepresents pictureashaving
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a property«, andthis propertya on the picturein turn representshe depicted
objectashaving property3, the original utteranceendsup alsorepresentinghis
objectashaving propertys.

Recallthe exampleof the routemapof the Londonundegroundsystem.The
utterancg28) canbeconsideredo representheroutemapashaving thestructural
propertyof (29), anddueto the semanticcorventionassociateavith the map,a
mapwith the property(29) representshe mappedegion ashaving the structural
property(30). Thus,by transitvity, the utterancealsorepresentshe mappede-
gion having the propertyof (30). Thisis how a singleutterancecarriestwo pieces
of information,oneaboutthe mapandthe otheraboutthe mappedegion.

This mechanisnmay be madeclearerwith an analogyto a copy machine.
Supposeyou make a copy d’ of a documentd, andthenmake a copy d” of the
copy d' thatyou justmade.The copy d,” beinga copy of thecopy d,’ represents
d’ moreor lessaccuratelycarryinginformationaboutd.” Notice thatthis copy d”
alsocarriesnformationabouttheoriginaldocument—we canlook atthesecond
copy d” andlearnwhattheoriginal documenti is like. (In fact, thisis usuallythe
main useof the secondcopy: we look atit in orderto getinformationaboutthe
original documentpftenforgettingthatit alsocarriesinformationaboutthe first
copy.) Thus,thesecondcopy d” carriestwo piecesof information,oneaboutthe
first copy, andthe otheraboutthe original document.The secondcopy d” carries
thelattervia thefirst copy, thanksto thetransitiity of representatios.

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

1Theideathat carryinginformationis a transitive relationis called“the Xerox Principle” by
Dretsle (1981),andhasbeenafocusof interestin situationtheory(BarwiseandPerry1983)and
asubsequerdevelopmenif qualitative informationtheory(BarwiseandSeligmanl997).
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wherethe Londonundegroundsystemis the original documenti, theroutemap
of it is thefirst copy d’' of d, andthe utterance(28) is the copy d” of d’. The
utterancg(28) carriesinformationaboutthe Londonundegroundsystemvia the
route map, just asd” carriesinformationaboutd via d’. The utterancecarries
duplicatednformation(29) and(30) abouttheroutemapandthe mappedegion,
justasd” carriesduplicatednformationaboutd’ andd.

Onthis accountwheneer an utteranceeportsa featureof a graphicalrepre-
sentationwhichin turnindicatesa certainfactaboutthe depictedsituation,then
the utterancecarriesinformation both aboutthe picture and the depictedsitua-
tion. Presumablythis specialfeatureis bestconsidered potentialpossessety
suchanutterancesomethinghatmayor maynotbefully exploitedin individual
contexts of communication.

Neverthelessthe examplesdiscussedn the previous sectionareclearly cases
wheretheinformationalpotentialof suchanutterances exploitedto senevarious
communicatre purposesandwe arenow in thepositionto befairly preciseabout
the informational mechanismunderlyingthoseexamples. The generalpattern
is: (i) an utteranceu primarily reportsa featurea of the graphicat hand, (ii)
dueto the semanticcorventionassociatedvith the graphic,« indicatesanother
pieceof information aboutthesituationdepictedby the graphic,and(iii) by the
transitvity of informationcarrying,theutterance; carriesbothinformationa and
informationg. Table4.1 specifieseachcomponentsf this mechanisnasapplied
to the actualexamplesfrom our corpus.

Note thateachsemanticcorventionappealedo in the third columnof Table

4.1 is quite naturalto be associatedvith the graphicrepresentatiomnvolved in
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. | . Secondary con-
Utterance Primary Contept, Re g/antsemantlmqn- tent. about the
aboutthegraphic | ventionof thegraphic depi’cted
Last utterance
of (29) (30) (30)= (31) (32)
Last utterance
of (32) (33) (33)= (34) (34)
Firstutterance
of (35) (36) (36)= (37) (37)
A’s utterance
in (38) (39) (39) = (40) (40)

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

the relevant case. Also, accordingto the presentanalysis,eachinstanceof dual
descriptiondiscussedn the previous sectionprimarily describesa featureof the
graphicathand,asopposedo thesituationdepictedoy it. Thus,thelastutterance
of thedialogue(29) is consideredo primarily reporttheresultof thespealer A’s
countingof town icons;the lastutteranceof the excerpt(32) to primarily report
thenon-«istenceof aparticulartype of pathonthe map;thefirst utteranceof the
dialogue(35) to reportthe positionof the Kinnaraicon on the map;the spealer
A’s utterancein the dialogue(38) to report the result of her inspectionof the
labelsof the dotsfalling in a particularareaof the scattermplot at hand. We leave
thereaderto checkthe contet of eachdialogueto seethatthis interpretationof
the primary concernof eachutterancas plausible.

Thus,the modelof dual descriptionpresentedereappeardo give a simple
explanationof how asinglespeechmaycarrytwo piecesof information. Whether
andhow a spealer might be ableto exploit this informationalpotentialof an ut-
teranceo make it play specificcommunicatre functionsis a differentissue how-

ever. Onemight exploit it to sene two differentinformationalneedsn a single
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utteranceasin the dialogue(29); onemight useit to constructa little argument
in asingleutteranceasin the excerpt(32); onemight useit to effectively check
theaccurag of the graphicat hand,asin (35). Comprehensie researcton what
varietyof communicatre functionsaresenedby dualdescriptionis, however, be-

yondthe scopeof this thesisexceptfor thefew initial stepstakenin the previous

section.
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Chapter 5

Quantitati ve Analysis

We have obsered that a combinationof graphicalrepresentatiomnd linguistic
representatiom a graphicalcommunicatiorsettingprovidesuswith a novel se-
guentialmethodfor integrating of the linguistic and graphicalmodalitiesin the
form of mediatedand dual references.The analysisso far hasbeenconcerned
with classification@ndfunctionsof instance®f thesenew typesof references.
In orderto furtherestablisithatthe sequentiaintegrationactuallyprovidesus
with aviable andeffective mechanisnfor communicationye conductech quan-
titative analysison therelative frequencie®f the“new” formsof referenceshoth
mediatedanddualreferencesye performedcomparisorwith “conventional”di-
rectreferenceswithin our dataobtainedin our Map and GRE experiment. Fur-
thermore,the different characteristicof eachtask were expectedto resultin a
differentdistribution of the final referentsof linguistic phrases.The Map corpus
wasexpectedtio have moreinstanceseferringsolelyto the objectin thegraphics
domain,becausehe aim of the taskwasto completea map. On the otherhand,
the GRE corpuswasexpectedo includefewer of suchinstancesbecaus¢heaim

wasto solve the problemsof the world domainandthe graphicssimply assistin
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Figure5.1: Relatve usagdrequencie®f thedirect,mediatedeferencesanddual
descriptions

thatpurpose.

We analyzedapartof ourcorpuswhich consistof MapandGREdialogueslt
containsl4,011words(9,179for theMapand4,832for the GRE),andthenumber
of contentphrasalunitst was5,325(3,394for the Map and 1,931 for the GRE).
Of them,4,667unitswerethe onesdescribinghesituationsof thegraphicsand/or
theworld domain(2,875for the Map and1,792for the GRE).We classifiedthese
unitsinto thethreecategyoriesshovn above: direct, mediatedanddualreferences.

Figure 5.1 shaws the relative usagefrequenciesof the threetypesof refer
ences:direct, mediatedand dual. Of all the referenceoccurrences57% were
instancef direct referencesand 43% were instancef either mediatedrefer
encesor dual descriptions.Thisclearlyshowvs that mediatedreferencesanddual
descriptionsare not meretheoreticalpossibilitiesor exceptionalphenomenabut

ratheraremundanemechanismsoutinelyemployedin actualcommunication.

A contentphrasalunit is aminimum phrasalnit thathasa contentword asits head.
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Figure5.2: Distributions of final target domainsof referencegor the Map and
GREdata

Taskcharacteristic®f the Map sketchingtaskandthe GRE taskcanalsobe
capturedin quantitatve terms. Figure 5.2 shaws the distribution of final tamget
domainsof referencdor thetwo tasks.A directreferenceo the world andafor-
wardmediatedeferencehroughthegraphicgo theworld sharetheworld astheir
final targetdomainof reference Similarly, a directreferencedo the graphicsand
abackwardmediatedeferencahroughtheworld to the graphicseventuallyrefer
to thegraphicsastheir final targetdomain.A dualdescriptions indeterminates
to its final target domain. The final target domainsexhibit significantly different
distributionsbetweerthetwo tasks(x2(4) = 595.60, p < .001). More concretely
(1) the Map datahad moreinstancef graphic-onlyreferences(adjustedresid-
ual: Map = 23.75,GRE = — 23.75);(2) the GRE datahad more instancesf
world-only references(adjustedresidual: Map = — 6.27, GRE =6.27); (3) the

GRE datahad moreinstancef dual descriptiongadjustedresidual:Map = —
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16.02,GRE = 16.02). Thusthe assumptiorthatthe GRE datawould have more
world referentsand fewer graphicreferentsthan the Map datawas supported.
Furthermoreit is likely thatdual referencesrestronglyrelatedto inferenceson

graphicsgiventhe abundantinstance®f dualdescriptionsn the GRE data.
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Chapter 6

Amplification of Information
Contents

Thusfar we have examinedexamplesof both mediatedreferencesanddual de-

scriptionsandobsenedthat suchusageof languageprovidesrich referencepos-
sibilities and communicatre functions. Now we will obsere that suchusage
provide usyetanothemway of amplifying information. Becausdinguistic expres-
sionsusedin suchwaysindicatesomethingabouta graphic,they arein the posi-

tion of exploiting the stronginformationalpotentialsof the graphicandthusthey

cancorvey moreinformationthanwhenanutterancelirectly describeshetarget.

We will examinehow amplificationof information happenghrough sequential
integrationof representatiosystemsn this chapter

First, let usbackto thecaseof Londonmapshavnin Figurel.1. Considetthe

following utterancesvhereA is pointingto the GoodgeStreeticon.
(41)

A: WarrenStreetis abore this.
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B: So,it'sto thenorthof LeicesterSquarejsn’t it?

Sincethereis noicon of WarrenStreeton the map,the word “this” in A’s ut-
terancerefersto real GoodgeStreetStationvia the mapicon. However, whatis
happenindereis notjusta mediatedeferencehroughthe map. Theinformation
which A’s utterancecorveys is integratedwith the mapinformationso that the
hearercanobtaintheinformationaboutthe spatialrelationbetweenNarrenStreet
andLeicesterSquare Neitherthewordsnor the mapalonecanprovide thisinfor-
mation;theintegrationof languageandgraphicsis indispensablén this case.In
the following, we will examinethe phenomenaf informationintegrationfound

in our corpus.

6.1 A simple Model of Information Integration

Now we will examinethe phenomenaf mediatedeferencesandinformationin-
tegrationof representatiosystemswith their targets. First, for linguistic expres-
sionsto refertargetworld objectsvia somerepresentatiorthereshouldbe some
semanticrelationsbetweenthe representatiorsystemandthe target world. For
example,aniconfor astationonthe maprepresentsomerealstationin thetamget
world. Thesesemantiaelationsbetweerrepresentatiosystemsandtheir targets
hold not only for individuals, but alsorelationalpredicatesand propositions. A
maprelationabove representshe target world relation“to the north of”, anda
map proposition“GoodgeStreetstationicon is above the Leicesterstationicon”
represents targetworld proposition"GoodgeStreetstationis to thenorthof Le-
icesterSquarestation” Semanticrelationslik e theseare basicallyindependent

from the contet of linguistic utterancesgachicon representgs target building
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evenwhenthereare no linguistic utterances.Notice that the semanticrelations
are not alwaystruth preserving.A wrong map may containpropositionswhich
donotholdin thetagetworld. In this respecta mapcanberegardedasa setof
assertion®nthetargetworld which canbetrueor false.

Giventhesesemantiaelationsbetweera representatiosystemandits target,
linguistic expressionganreferto objectsof thetargetviaits representationrhus,
mediatedeferencesnake useof two differentkinds of semantiaelationstransi-
tively; oneis the semantiaelationsbetweerlanguagesystemsandrepresentation
systemsthe otheris the semanticrelationsbetweenrepresentatiosystemsand
theirtamgets.

Now let usconsiderthefollowing exchangedravn from our MAP data.

(42) (Fromthemapdata: B is pointingto anicon onthe mapwith the stylus.)

B: kore-gaKintetuNara?

(Is this KintetsuNaraStation?)

A: tabun.

(Probably)

Figure 6.1 shaws the stateof the sharedmap at this point, wherethe small
rectangleneartheright edgeis theicon referredto as“k ore (this)” by the spealer
B. This exchangetook placeimmediatelyafter the spealer A finisheddrawing
theicon. Giventhis context, A’s obscureresponse;Talkun (Probably); is rather
strangesince B’s questionwas simply concernedvith A’s own intentionabout

theiconthatA hadjustdravn himself. Whatexplainsthis indefiniteanswer?
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Figure6.1: Map Usedin Dialogue(42)

Letuscalltheiconin questiori'a.” If thespealer A intended: to besomething
otherthanthe NaraStationicon or hadno intentionaboutwhata is to be,thenthe
answershouldhave beendefinitely negative. So,it seemdhat A indeedintended
a to be the Nara Stationicon, and he might well have answered,'Yes, it is”
Supposée had. Then,it would have indicatedthattheicon a is the NaraStation
icon. Now, asFigure6.1 shaws, a waslocatedto theright of the Todaiji Temple
icon on the map (the otherrectangle),so if a werethe Nara Stationicon, then
the map would end up having the Nara Stationicon to the right of the Todaiji
Templeicon. Accordingto the semanticcorventionsassociatedvith 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 spealer to this extra
information.

Figure6.2(a)is a schematioview of this informationalchain,wheret- is the
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entailmentelationholdingonthemapand=- is theindicationrelationdetermined
by the semanticcornventionsassociateavith the map.

In fact,sincetheicon a hasa variety of spatialrelationswith mary othermap
elementsthesentencéY es,it is” in thistiming would have indicatedmuchmore
extrainformationaboutthe mappedegion. For example,astheicon a is closeto
the banddenotingHannaAvenue this mechanisnwould have madethe sentence
indicatethe extra informationthat NaraStationis on HannaAvenue. Similarly,
the sentencevould have alsoindicatedNara Stationis to the eastof Route 24
(denotedby the verticalline nearthe left edge).Thus,if oneis unsureaboutone
of the piecesof informationthusproducedpnemight well hesitateto utter“Yes,
it is” in thistiming. The spealer A’s hesitationto issuea definitepositve answer
in the dialogue(42) shouldbe explainedin termsof the amplified information
contentthatsuchanutterancevould have.

This sameamplificationphenomenoiis obseredin thefollowing example:

(43) (Fromthe mapdata: A is drawving anicon above the bandfor HannaAv-

enue.)

A: de:: Todaiji-ha konohen-dakonohendesho?

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

B: asokkaHanna-noue-ka.

(Oh,yes,it's abore HannaAvenue.)

The spealer A was describingthe location of Todaiji Templeas “konohen

(aroundhere); while draving anicon in a particularareab in the map. Since
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"Yes, it is"

W
P: Theicom isto Q:Theicoma is R: The Nara Station icon
the right of the the Nara Station }7 is to the right of the
Todaiji icon. icon. Todaiji icon.

W

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

(a)“Yes,it is” in Dialogue(42)

a

Q <

(b) Generakase

Figure6.2: Informationalchainresultingin amplificationof utterancecontent.
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theareab wasabove the bandstandingfor HannaAvenue beingin b in this map
entailsbeingabove that band. By the semanticcorventionsassociatedvith the
map,beingabove thatbandindicatesbeingto the north of HannaAvenue.Thus,
A’s utteranceendsup indicating that Todaiji Templeis to the north of Hanna
Avenue.Apparently thespealer B’sresponseén theabove dialoguewasdirected
toward this extra information carriedby A’s precedingutterance. It shouldbe
clearthatthe informationalchaininvolved in this extra contentis isomorphicto
theonedepictedn Figure6.2(a}.

Thegeneralizegchemaunderlyingthis mechanisnis shovn in Figure6.2(b).
Let o beasentencaendX bethesetof all statesof affairsholdingin amap.Then,
« indicatesthe information§’ asextra contentif thereare statesof affairs o, o’

aboutthe mapsuchthat:

e o indicatess; by thesemanticcorventionsassociateavith thelanguage,
e Y pluso entailo’ by a structuralconstrainton the map,

e ¢’ indicate®’ by the semanticcorventionsassociatedvith the map.

Note that the statesof affairs 3 alreadyholding in the map andthe entailment
relationt- holding on the mapare essentialn this informationalchain. In other
words,the sentencer obtainsthe addedcontent?’ only whenit is combinedwith

a graphicalrepresentatioin which ¥ andthe constraint'Y, o -+ ¢’ hold. Con-

versely the sentencebtainsasextra contentregardlessof whateser information

Thedifferencefrom theearlierexampleis thatthisinvolvestheentailmentelationatthelevel
of propertiegsuchas“beingin b” or “being above the Hannaband”), ratherthanat the level of
propositionalinformation (suchas*a is the NaraStationicon” or “a is to the left of the Todaiji
icon”). An exactmodelof the contentamplificationwould thusrequireusto distinguishthesetwo
casesn termsof, say thedistinctionbetweerclosedandopenformulaor betweemon-parametric
andparametricsituation-typesbut we will notgetinto thisissuehere.
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0’ satisfiesthis scheme.As we have seenin examples(42) and (43), this easily
resultsin much amplified information contentof a sentence.Thus, our model
shaws thatlanguagebecomesan extremely powerful informationaldevice when
combinedwith graphics.

Correspondingo the informationalchaindepictedin Figure6.2(b),however,
thereis generallyan alternatve routeto the extra information#’. Think of (42),
again.Accordingto the semanticconventionsassociateavith the map,the states
of affairs P and@ in Figure6.2(a)indicatethefollowing stateof affairsaboutthe

mappedegion (whered’ is the building denotedby theicon a):
P’ Thebuilding o’ is to thewestof Todaiji Temple.
@': Thebuilding ¢’ is NaraStation.

Noticethat P’ and @’ jointly entail R’. This meansthat, whenwe interpretthe
contentof the sentencéYes,it is,” therecanbetwo independeninferencepaths
to the extra contentR’, asis shawvn in Figure6.3(a). In one case,we first make

aninferencein the mapdomainfrom the information P and@ aboutthe mapto

obtaintheinformation R alsoaboutthe map. We thenprojectR to thetargetand
obtainit’s correspondingieceof information R’ in thetargetdomain.In another
casewe first mapeachpieceof information P and() aboutthe mapto thetarget
and obtain the correspondingiecesof information P’ and (' aboutthe tamget
domain. The conclusionR’ is thendrawvn from themwithin the target domain.
We call the former a source-orientedinference,and the latter a target-oriented
inference.Generalizinghis obsenation, we canaddthe target-orientedoutein

Figure6.2(b)to obtaintherevisedgeneralpictureshavn in Figure6.3(b). Here,
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"Yes, itis"

W
P: Theicom isto Q:Theicom is
the right of the the Nara Station
Todaiji icon. icon.
W W

P’: The buildinga’
is to the east of
Todaiji Temple.

Q’: The building &’
is Nara Station.

},

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

(a)“Yes,it is” in Dialogue(42)

a
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(b) Generakase

o

Figure6.3: Mechanisnof informationintegrationof sentencex’s content.
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Y is thesetof all piecesof informationindicatedby the factsX accordingto the
semanticonventionsassociateavith therelevantgraphicalrepresentation.

In the tamget-orienteccase the information Y’ originatingin the graphicand
the information ¢’ originating in the sentenceare combinedat the final repre-
sentationlayer. In this sensethe target-orientedcaseis an instanceof ordinary
informationintegrationof a linguistic expressionanda graphicalrepresentation.
In contrast,the source-orienteadtaseis wherethe information P originatingin
the mapandthe information ) originatingin the sentenceare combinedin the
intermediatanaplayer.

Thesetwo inferencepathsshouldresultin the sameconclusionaslong asthe
(upper)constraints- holding on the domainof graphicalrepresentatiomatches
with the (lower) constraint- holdingon the domainof targets. Therefore from a
strictly logical point of view, the new inferencepathmadepossibleby the inter-
veningrepresentatiotayer doesnot producearny new information. However, if
we think of actualsituationsin which peopleutilize graphicalrepresentations
reasoningthe differencein availability of informationbetweenthe mapandthe
targetdoesmake a differencein therelative easewith which peoplecanperform
inference.

In mary casesvherepeopleutilize someform of graphicalrepresentationis
reasoninggraphicss readily available,but the problemdomainis hardto getat.
A map,a pictureor a diagramis presentean a sheetof paper on a whiteboard
or on acomputerscreenall of which areeasilyaccessibleBut the problemdo-
mainsthemseles, the placerepresentedby the map, the objectdepictedby the

pictureor the problemdescribedy thediagram oftenlie distantfrom them.Un-
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der suchsituationsit is quite naturalfor peopleto rely on graphicsat handand
to apply a source-orientedhferenceratherthanto go all the way to the distant
problemdomainandapply a target-orientednference. The former mustbe eas-
ier, more efficient andlessproneto errors. Their easeof accesss not the only
benefitof having interveninggraphicalrepresentations/Me canalsodirectly ma-
nipulatethemthroughvariousoperationsWe addanderaseelementf graphics.
We countand comparegraphicalobjects. The resultsof operationson graphics
becomeimmediatelyavailableto us and canbe exploited in further inferencing
aboutthe problemdomain.In (43) above, the draving madeby A facilitatesB’s
source-orientedhferenceby makingvariouspiecesof informationeasilyacces-
sibleto him. This informationis newly producedthroughthe integrationof the
information alreadyon the map togetherwith that resultingfrom the drawing,
namely informationon therelative positionof the Todaiji Templeicon to the po-
sition of othericonsin the map. Direct operationson graphicalrepresentations

provide rich opportunitiedor source-orientethferences.

6.2 Other Examplesof Information Integrations

We have amguedthat mediatedreferencesnake useof semantiaelationstransi-
tively andthatthe transitve useof semanticrelationsinvokesinformationinte-
grationsof the representatiomndits target. Now we will look into someof the
examplesof mediatedeferencepresente@dbore moreclosely Considerthefol-

lowing utterancesgain:

(5) (Fromthemapdata:pointingto a partof the mapwith the stylus.)
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de koko-ni-ne  tasika Deiri-Sutoa-ga-nge
and here-to probably Daily Store-NOM
kono kadoni atta.
this cornerto  was
“And | think therewasDaily Storeonthis corner’
(6) (Fromthemapdata:pointingto a partof the mapwith the stylus.)

kotti-ni ittara sikainai?
this-way-to go deer is-NOT
“Y ou canfind deeraroundhere,cant you?”

Thelinguistic expressions koko” and“it konokado” in (5) referredto some
placein theworld via the placeonthe map,aswe obseredbefore.However, the
pointedpartof themapwasnotjustarelay;thespatialrelationsbetweerthepoint
andthe otherlandmarkson the map provided enoughinformationfor the hearer
to know whatpartof theworld wasexactly referredto. In this case theinforma-
tion relatedto the pointedparton the mapwasintegratedwith theinformationin
therealworld andprovided new informationto the hearer(ex. “Daily Storeis to
the southof Shin-Omiyastation”). Thus,the useof mediatedeferenceshrough
somerepresentatiomvolvesinformationintegrationof informationof therepre-
sentatiorsysteminto its targetworld.

In (6), the spealer was pointing to a part on the map, andthis parthadthe
propertyof beinginsidethe NaraParkicon. By the semantiaelation,this intro-
ducesto the sceneof the taget world the informationthat the real world place
correspondingo the pointed part on the map had the property of being a part
of NaraPark. The partnercould getthe informationthat NaraPark is the place
whereshecouldfind deerintegratingthe mapinformationinto thetargetinforma-

tion, thoughshedid nothave enoughnformationof thetargetworld. Thespealer
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intendedo describeherealworld situationin this utteranceandthe word “kotti”
referredto theareain therealworld via the map.
Next we will examinethe caseof backward individual mediatedreference.

Consider(10) citedbelowv again:

(10) (Fromthemapdata:pointingto theicon of NaraPark onthemap.)

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

“So, shallwe make this parkallittle bigger?”

Beforethis utterancethe partnerhadpointedout thatKofukuji templeshould
beinsideNaraPark in the realworld. However, the mapicon of NaraPark was
too smallto be ableto includethe Kofukuji icon without any inconsisteng with
the real world configuration,and the spealer suggestedanaking the icon a litle
bigger Theword “kooeri referredto theiconvia realNaraPark, andthe proper
tieswhich real NaraPark hadwereintroducedby the semantiaelationbetween
therealworld andthe map. In this case the sceneof the realworld worked asa
kind of representatiomf the mapandthe informationintroducedto the map by
the semanticrelation shouldbe true for the mapto be correctone. The newly
introducedinformation sened as the reasonwhy they hadto revise the size of
the NaraPark icon, andthe informationintegrationprovided an effective way of
communicatiorhere.

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

examineexample(13) again:
(13) (Fromthemapdata:pointingto a partof 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 belov-GEN direction-lwonder
“BecauseTodaiji is aroundhere,it (Kasuga-shrinejs probably

belaw this,isn’t it?”

In this utterancethe spealer tried to shav his partnerthatKasuga-shrinevas
to the southof Todaiji. Theword “konosita’ denotedhe realworld relationvia
the maprelation. To standin this relationimplied to be below the Todaiji icon
onthemap. Thisintroducedtheinformationthatthe objectin questionshouldbe
to the southof Todaiji in the targetworld. Thusthe spealer could communicate
theinformationthatKasuga-shrinshouldbeto the southof Todaiji in a effective
way usingthemap.

Example(15)is thecaseof backwardrelationmediatedeferencessitedagain

below:

(15) (Fromthemapdata:revising the positionof the NaraStationicon.)

HannaWay-no ue-ni agattya
HannaWay-GEN above-to goup
akan-tteloto?
no good-Q
HannaWay-no  yori Kita-ni ittya
HannaWay-GEN than north-to go
akan?
no good-Q
“So, it cant be abore HannaWay - we cant draw it north of

HannaWay?”

Justbeforethe utterancethe partnerhadpointedout thatthe configurationof

themapwasnotin right order Thenthey beganto revisethemap,andthespealer
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asledthe partnerhow the mapshouldbeto be correct. The phrase‘ Hannaway-
no kita” referredto the maprelationabove the Hanna Way icon via the real
world relationto the north of Hanna Way, andtheinformationof therealworld
configurationconcerningwith HannaWay wastransferredo the information of
the mapconfigurationby the semantiaelation. Thoughthe spealer's knowledge
of therealworld configurationrwasnotenoughto addsomenew informationto the
map,the partnerhadenoughinformationandpointedout wherethe NaraStation
icon shouldbe on the map. Herethe questionworked in quite effective way; the
spealer could getthe informationwherethe Nara Stationicon shouldbe on the

mapto reflecttherealworld configulationproperly
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Chapter 7

Graphical Representationsand
Perspectvesof Motion Events

We have obsened the phenomenaf mediatedreferencesgdual descriptionsand
integrationof informationinducedby suchlanguagausage.The sequentialnte-
grationof languageanda graphicalrepresentatioenablesefficient communica-
tion, providing rich referencepossibilitiesand amplified information. However,
the effectsthat sequentiaintegration causesare not only those. Becauseof the
handines®f graphicalrepresentationgeoplesee talk andthink aboutthe target
world situationsvia graphics. This providesus with yet anotherkinds of view-
point from which we capturethe target world situations;the perspectiesvia a
graphicalrepresentationsl heseperspectiesoftenaffect the way peoplecapture
the target world situations. In this chaptey we will look into this phenomenon
forcusingon the concepturizatiorof motion eventsin graphicalcommunication
settings. Usageof motion verbsin HCRC Map Corpusand our “Missionaries
andCannibals"Type PuzzleCorpuswill be examinedin thefollowing, preceded

by a sectionwhich presentsateyorizationsof possibleperspectiesin graphical
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communication.

7.1 Perspectivesin Graphical Communication

Whenwe expandthe domainof discourseo includemapsandgraphicalobjects
soasto encompasawhole setof communicatre behaiorsin graphicalcommu-

nicationswe needto classifyfour typesof perspectial eventconceptualizations:
(a) Problemperspectie

The problem setting determinesa uniform direction, from the
initial stateto the final goal state,throughoutthe entire space,
the sourceof which makesthereferencepoint of all instanceof
movements.The perspectie canbelongeitherto the real-world

or to themapspace.
(b) Protagonisperspectie

A movementis conceptualizedrom the viewpoint of animagi-
naryagentin a narratve world. In the graphicalcommunication
situationsa mapprovidesthe narratve domainfor this perspec-
tive. The agentcanbe identifiedwith eitherthe spealer or the

listener This perspectie belongssolelyto the narratve world.
(c) Obsenrerto-World perspectie

A movementis takenasa movementin thereal-world andcon-
ceptualizedrom the viewpoint of the obserer within the real-

world. This perspectie concernsolelywith thereal-world.
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(d) Obsenrerto-Mapperspectie

A movementis takenasa movementin the mapspaceandcon-
ceptualizedfrom the viewpoint of the obsenrer relative to the
map. This perspectie concerndoththereal-world andthe map

spaceandmalkesthe bridging betweerthetwo.

Among the four perspecties aborve, the Problemperspectie is availablein
the problemdomain,and makes a graphics-orientegub-typewhen a graphical
domainis taken asthe problemdomain. The Protagonistperspecitie typically
worksin fictitious stories.Whenusedin graphicalcommunicationthe mapspace
becomeshenarratve spaceandmakesagraphics-orientedub-typeby providing
concreteandtangiblegraphicalobjectsuponwhich the perspectial conception
is laid out. The Obsenerto-Map perspectie presupposethe useof graphical
representationsgndis available only in graphicalcommunication. Thesethree
perspecties constitutea setof perspectial event conceptualizationspecificto

graphicalcommunicatiorbehaiors.

7.2 Analysisof the HCRC Map Corpus
7.2.1 Motion Verbs: “comé and “go’

Verbslike comeandgo reflecta spealer’s referencepoint, asis shovn by (1) and
(2). Whenaspealer'sreferencepointis setto theorigin of themotion,themotion
is expressedvith the verbgo. Onthe contrary comeexpressegventsin which a

spealers’ referencepointis the goal of themotion(Figure7.1).
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go

"come"

A

Reference Point

Figure7.1: ReferencepointandMotion Verbs

A referencepoint is setfrom one of the perspectiesshavn in the previous
section.For example,if onesays,'Now we’re goingup north; thereferenceoint
is setat the spealer’s currentpositionfrom the Protagonistview. An utterance
suchas“Thenyou’ll cometo ameadav onthe bottomof this map; expressesn
eventconceptualizeffom the Obsenrer’s view, whosereferencepointis setto the
destination.

In corversationinvolving agraphicakepresentatiorpeopledescribahetarget-
world informationthroughthe graphicalrepresentatiorfseeUmata, Shimojima
andKatagiri (2000)). The targetworld is capturedvia its representatioim such
casesand our predictionis that the configurationof a graphicalrepresentation
will affectthe conceptualizatiof aneventin its targetworld. We examinedthe

HCRC Map Taskcorpusby focusingon the usageof the verbscomeandgo.

7.2.2 Data

The dataanalyzedhereis from the HCRC Map Corpus. This Map Taskis a
cooperatie one involving two participants. The two spealers sit oppositeone

another andone spealer givesinstructionof a routeto the otherone. Eachhas
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a mapthatthe othercannotsee,anda routeis marked on the InstructionGiver’s
mapwhile no routeis markedonthe InstructionFollower'sone. Thespealrsare
told thattheir goalis to reproducehe Giver’'s routeon the Follower’'s map. Their
mapsarenotidenticalandthe spealersaretold this explicitly atthe beginning of
their first sessionlt is, however, up to themto discover how thetwo mapsdiffer.
The mapsdescribefictitious areas. We selectedand analyzedl16 corversations

(non-gye-contactunfamiliar pair condition)from the entirecorpus.

7.2.3 Analysis

Of all the occurrence®f comeandgo, only thosethatdescribemotionwerean-
alyzedhere. The occurrence®f “fictive motion” expressionssuchas “the bay
goedlikethat, werenotconsideredThedirectionof themotionthey describeare
analyzedor all theoccurrences.

The mapsusedin this taskwasfictitious one,andthe subjectshadno direct
accesso thetargetworld of themap. The Obserer-to-World perspectie wasnot
availablein this tasksetting. The generalmotiondirectionsetin this taskwas of
coursefrom the startto goal. Subjectswvould usegoiif they graspednotionfrom
theProblemperspectie. Almostall of thelnstructionGiversadoptedhe strateyy
of giving their Followerslocal instructionsstep-by-ste@longtheir route on the
map, which finally leadthe Followersto their goals. Eachstepis motion from
the currentpositionof the Follower to somelandmarkin this case.The subjects
were also likely to use go more than comeif they capturedmortion from the
Protagoniss perspectie. Thereforego is expectedo be generallyprominent.

If we assumehatthe configurationof graphicsaffectsthe conceptualization
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of motion eventsunderthe Obserer-to Map perspectie, thenit is likely that
the distancebetweenthe spealer and objectson graphicsplay the key role. The
occurrenceof go would be prominentanyway becauseof the reasondescribed
above. Therefore,go would be usedwidely to expresseithermotion toward the
spealer (toward motior) or motion away from the spealer (away motior) in the
graphics.Becauseomeis lesslik ely to occut it maybeconsideregbartlybecause
of the configurationalkeffect of graphicswhenit occurrs. Consequentlycomeis
expectedto be usedmorefrequentlyto describemotion toward the spealer than

motionaway from the spealer.

7.2.4 Results

Therewere238occurrence®sf verbgo and56 occurrencesf verb comeusedto

describenotion. Thedistribution of motiondescribeds shavn in Table7.1.

Table7.1: Distribution of comeandgo

awvay motion towardmotion else
come 11 28 17
go 65 84 89

The frequeng of go is higherthanthat of it come as was expected. The
frequeny of awaymotionis significantlysmallerin comeoccurrencedyut notso
muchin go occurrencesThusthe assumptiorthatthe usageof comeis affected
by the configurationof graphicsis supported.

We cannotseparateéhe occurrencef gointo thosewith the Problemperspec-

tive andthosewith the Protagonisiperspectie, but the compoundof thosetwo
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groupsis prominentin the corpus.Thedistribution of comeshaws the configura-

tion of graphicalrepresentatioaffectsthe conceptuarizatioonf motionevents.

7.3 Dialoguesinvolving a “Missionaries and Canni-
bals” Type Puzzle

We have demonstratethattheavailability of graphicsaffectstheusageof English
motionverbsin thelastsection.However, it is still notclearhow the possibleper
spectvesinteract. The goal of the HCRC Map Taskwasto reproducehe Giver’s
routeon the Follower’s map,andtheir movementon the mapwasalmostalways
in oneway progressup to the finish point. Therefore,the Problemperspectie
andthe Protagonisperspectie often sharedtheir directionso muchthatit was
difficult to distinguishthesetwo from linguistic data. The dialoguedataanalyzed
in this sectionweretaken from collaboratve problemsolving experimentwhich
involved back and forth movement. The Problemperspectie andthe Protago-
nist perspectre were often expectedto conflictin this setting. We analyzedthe
interactionbetweertheseperspectiesmakinguseof this conflict.
Anotherimportantfeatureof this task was that it involved two real world
placesvhichsubjectsverefamiliarwith. Themapsof HCRCMap Taskdescribes
fictitious world to which subjectswere not directly accessible We will alsoex-
aminehow much effect the Obsenerto-World perspectie hason the usageof

motionverbs.
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"iku (go)"
“tsurete-iku (take)"

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

Reference Point

Figure7.2: ReferencepointandJapanes&lovementVerbs

7.3.1 Motion Verbsin Corpus

The Japanestanguagealso hasa pair of motion verbssimilar to Englishcome
andgo; kuruandiku. Thereferencepointis setto the origin of the motionin the
casef iku (go) andtsurete-iku(take), andto thegoalin the casef kuru (come)
andtsurete-kuru(bring)!. Thereareseveralverbsthatcanbeclassifiednto these
two classesWe examinedthe usageof thesetwo classe®f verbsin thefollowing

two experiments.

7.3.2 Data

Thedataanalyzedhereis gatheredrom experimentsnvolving problemsolving.
In thistask,two subjectscollaboratvely workedon “MissionariedandCannibals”
type puzzlesusing a diagramgiven to them. The structureof the puzzlewas
basicallythe sameasthe original one, exceptit involved two actualplacesthat

the subjectsverefamiliar with. Thesubjectsvereseatedn separatesoundproof

1Thereis onecleardifference though. Whena spealer is trying to go to the hearey s/hewill
say “I' Il cometo you, whereiku (go)is usedratherthankuru (come)in Japanese-owever, this
differencewill notberelevantto thepointhere.
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roomsandworked togetherusing a sharedvirtual whiteboardanda full duplex
audioconnection.The diagramwasshowvn on the whiteboards All inputsto the
screenwereby stylus,andary writing or erasingoy oneparticipantwould appear
simultaneoushpn the partners screen.The subjectsverevideo-tapediuringthe

task.

7.3.3 The Mortor cycle Gang Task

Thepuzzlewasalmostthesameastheoriginal one,exceptthatwe usedwo actual
placesandreplacedhe missionarieandcannibalswith two teamsof mortorgycle
gangs. The subjectsweretold to work out how all the membersof both gangs
couldbetransportedsafely Thistaskinvolvesjusttwo kinds of motion: forward
and backward motion betweentwo places. The time limit was seven minutes,

includingthetime they usedto readthe problemsheet.

7.3.4 Experiment 1

Thefirst experimentwasconductedo examinethe interactionbetweerthe avail-
ability of graphicalrepresentationandthe Problemperspectie. The motionin
thistaskwasmuchmoresimplified,thoughtherewasbackandforth motionwhich
wasnot in the HCRC Map Task. The probleminvolved motion betweerntwo ac-
tual placeson a motorbike so that subjectcould also accesdlirectly to the real
world situation. This taskhasa generaldirectionof motion: all six boys have to
move from Saidaijito Nara. Thoseactualplacesvereatalmostthesamedistance
from wherethe experimentwasconducted.The bike wassupposedo be ableto

carryonly two peopleat onetime, andsomeonéiadto ride backonit. Two kinds
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Figure7.3: HorizontalandVertical Diagrams

of graphicalrepresentationwereprovided asshown in Figure7.3. Onehadhor-
izontal configuration,in which the two iconsof the placesare at aboutthe same
distancefrom the subject. The otheronewaswith vertical configurationwhich
hadvariationin the distancefrom the subjectandeachplace.Eachconditionhad
four pairsof subjects.

The assumptionwvas that kuru(cometype verbswould be usedfor the mo-
tion to Naramorefrequentlyin the vertical conditionthanin the horizontalone

becaus®f thenearnessf the Naraicon in theverticalcondition.
Resultsof Experiment 1

Thedistribution of the motionverbswasasfollows:

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

iku-type kurutype

Horizontal Saidaiji— Nara 21 0
Nara— Saidaiji 2 10
Vertical Saidaiji— Nara 8 7
Nara— Saidaiji 1 9

Iku-typewasthemostfrequentfor Saidaijito Narain theHorizontalcondition,
andkurutypewasthemostfrequentfor Narato Saidaijiin bothconditions.There
wasno occurrenceof kurutype for Saidaijito Narain the Horizontalcondition,
while thefrequeng of kuru-typewasalmostashigh asthatof iku-typein Saidaiji
to Narain the Vertical condition. Therewasfew occurrenceof iku-typefor Nara
to Saidaijiin bothconditions.

The resultshows that the Problemperspectie was prominent: the subjects
generallysettheir referencepoint to the generalorigin. However, the effect of
the configurationof graphicswasalsoobsened. kuru-type shoved asmuchfre-
gueng asiku-type for Saidaijito Narain the Vertical condition. This shavs that
the spatialrelationbetweerthe spealer andthe graphicalobjectsaffectsthe ref-
erencepoint setting. The handinessf graphicalrepresentatiortan be one of
the causeof referencepoint shift. The low frequeng of iku-type for Narato
Saidaijisuggestshatthe protagonists perspectie waswealest,consideringhat
the startingpoint of eachboy’s movementshouldbe the referencepoint in that
perspectie.

Thus,it wasshavn thatthe effect of the Problemperspectie of taskwasthe

mostprominent,but the configurationof a graphicalrepresentatiooften affects
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thereferencepoint settingof obsener’s viewpoint.

7.3.5 Experiment 2

Thepreviousexperimentshovedthatthe Problemperspectie wasthe mostinflu-

ential, while the configurationof graphicsalsoaffectsthe usageof motionverbs.
Now we will look into the effect of the realworld configurationin conversation
involving graphics.Thesetupof Experiment is almostthe sameasthe previous
one,exceptthatthetwo placeshadvariationin distancen therealworld andthat
we useddifferentdiagramghanthe previousonesfor eachcondition. Oneof the
placesvasthecurrentpositionof thesubjectandtheotherwasa placeaway from

there.

The diagramsusedboth hadvertical configurations.The differencewasthat
onediagramhadaconfigurationconsistentvith thereal-world relationshipwhile
the other did not; thatis, the nearericon in the graphicsrepresented farther
placein therealworld. The generalstartingpoint was placedat the top of both
diagrams.Thesediagramsareshowvn in Figure7.4

If thereal-world configurationhassomeeffect on settingthe referencepoint,
themotionverbswill shav differentdistributionsbetweertheconsistentondition
andtheinconsistentondition. Thefrequeng of kuru-typein start-to-goamotion
is expectedo belower in theinconsistentonditionthanin the consistenbne. If
therealworld configurationdid not have mucheffect, thenthedistribution would
be almostthe samebetweerthesetwo conditions.Eachconditionhadfour pairs

of subjects.

85



2

15 min.

Consistent Inconsistent

Figure7.4: Consistenandinconsistentliagrams
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Resultsof Experiment 2
Thedistribution of the motionverbswasasin Table7.3.

Table7.3: Distribution of iku-type andkuru-typeverbs2.

iku-type kurutype

Consistent Start— Goal 22 9
Goal— Start 0 16
Inconsistent Start— Goal 16 19
Goal— Start 1 18

The distribution was almostthe sameasin the Vertical condition of Experi-
mentl. Kuru-type wasobsenredin the Startto Goal motionin both conditions.
However, kuru-typein the Start-to-Goalmotion shoved higherfrequeng in the
inconsistenttonditionthanthe consistentondition. The frequeny of iku-type
for the Narato Saidaijimotionwasquitelow again.

The resultsshov that the spatialconsisteng doesnot contribute to shifting
thereferencepoint. The Obsenerto-World perspectie doesnot have strongin-
fluencein corversationwith diagram.The Protagonisperspectieis weakalsoin
this setting. Thereasonwhy the frequeng is lower in the consistentonditionis
notclearatthemoment.lt maybebecauséhe currentpositionof thesubjectsvas
the generalstartingpoint of the task. This might enhancehe generalperspectie
by fixing thereferencepointto the currentplace.Furtherresearctwill be needed
to clarify the causeof this phenomenon.

At ary rate,it is obviousthatspatialconsisteng doesnotenhancehereferent
point shift. The spatialpropertyof graphicshasstrongereffect on eventconcep-

tualizationthanthat of its targetworld. This suggestshatthe Obsenerto-Map

87



perspectie is strongerthanthe Protagonisperspectie in graphicalcommunica-

tion settings.

7.4 Discussions

Theanalysisof thedialoguecorporadiscussedh theprevioustwo sectionshaved
that,amongthethreegraphics-specifiperspecties,the Problemperspectie was
thedominanteventconceptualizatiorandthe Obserer-to-Mapperspectieworked
asasomavhatwealer alternatve conceptualizatiorparticularlyfor mesialmove-
ments.

It mightbe arguedthatthis apparentiominanceelationcould betheresultof
thecommunicatiorsetting,wheretwo participantsvereseatedn separateéooms
andcould not seeeachother They hadto guessthe relative orientationof their
partnersoward their mapsthroughtheir interchangewhich might have madeit
difficult for themto employ, or otherwisediscouragedhemfrom emplgying, rela-
tionshipsbetweertheir mapsandthemseles.In situationswheretheinformation
aboutthe relative orientationof eachparticipantwith respectto her mapis all
sharedamongthe participantsthey might morewillingly resortto the Obsenrer-
to-Map perspeciie. Althoughwe needto performanotherexperimentfor a def-
inite answey the Problemperspectie dominanceseemso be highly plausible,
sinceit is the mostreliable and free from error amongthe threebecauseof its
independencérom relative orientationof mapsand participantswith respectto
eachother

The Protagonisiperspectie seemsalsoto be wealer thanthe Problemper

spectve aswasindicatedby the contrastbetweenthe experimentl and2. The
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Protagonisperspectie often overlapswith the Problemand/orthe Obserer-to-
Map perspectie,andour analysisvasnot successfuin systematicallyseparating
the Protagonisperspectie per se We have identified,however, a few of its spe-

cific instancesThefollowing examplewasfoundin the HCRC corpus:

(44) Then,goto your right for almostthe same maybefive centimetrestil you

cometo thelagoon.

Here,theuseof “your” in theexpressiorfyour right” suggestshatthespealer
is imagining a protagonistfor the listeneron the map, andis speakingfrom its
perspectie. Thedirectionindicatedby “your right” wasactuallytheleft from the
spealer’'s Obsenerto-Map perspectie in this example.

In the following example,the spealer is imaginingtwo protagonistdor the
spealer andthe listener describeghe movementof the listenerprotagonisfrom

thespealer protagonist perspectie.
(45) ...thencomedown to therife valley . .. whichis wherel amnow . ..

The examinationof theseinstancesuggestshat the Protagonisiperspectie
hasa muchfiner structurethanthe othertwo perspecties,andthe spealersseem

to employ it in specializeccircumstances.
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Chapter 8

Conclusion

Sofar we have obsenedthe sequentiaform of integrationbetweenspolen lan-
guageandgraphicstaking placein graphicalcommunicatiorsettings.Basedon
the dataof spontaneouspolen dialoguesinvolving graphicrepresentationsye
analyzedhe semanticbehaiors of phrasalunits appearingn speechaswell as

the pragmatiaolesutteranceglay atthe sententialevel. We found:

(i) apre-establishedemantiaelationbetweena graphicandthe situationde-
picted by it providesthe spealer with rich possibilitiesof mediatedref-
erencesjncluding forward individual, backward individual, forward rela-

tional,andbackwardrelationalreferences.

(i) thesamesemantiaelationalsoletsthe spealer usea declaratve sentence

to expressdual piecesof information.

(ii) mediatedeferenceanddualdescriptiorarenot exceptionalbut rathermun-

danemechanismsoutinely employedin actualcommunication.
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(iv) thecharacteristicef communicatre contexts affect the distributionsof the

final referentsof linguistic phrases.

We further suggestedhat the useof dual descriptionds strongly relatedto
inferencesn graphics.Thesefindingsindicatethatin spontaneoulumancom-
munications,spolen languageand a graphicrepresentatiomnay be usedin the
sequentiacompositionwherethe latter affectsthe usageof the formerto extend
its expressve capacity This is in stark contrastto the commonview of the in-
teractionbetweeringuistic andgraphicmodalities wheretheintegrationis made
only atthelevel of multiple piecesof informationexpressedy thetwo modalities
in individual manners.

We thendevelopedananalysisof informationintegrationprovidedby sequen-
tial integrationof languageandgraphics.We foundthata factalreadyholdingin
thegraphicrepresentatiois combinedwith the sentenceo cornvey anextrapiece
of information.

The existenceof graphicsnot only enablesefficient communicatiorbut also
providesgraphicsrelatedperspecties. We have shavn that the configurationof
agraphicalrepresentatioaffectsthereferenceoint settingwhenpeopleconcep-
tualizemotionevents,basedn theempiricalanalysisof the usesof motionverbs
in actualcorversationabata.

We proposedh four-way classificationof possibleperspectial eventconcep-

tualizationfor graphicalcommunication:
e Problemperspectie
e Protagonisperspectie
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e Obserer-to-World perspectie

e Obsenrerto-Mapperspectie,

of which all but the Obsener-to-World perspeciie involve graphicalrepresenta-
tions.

We have foundthat:

(v) All three perspectial conceptualizationsnvolving graphicalrepresenta-

tionsareemployedin actualcorversation,

(vi) TheProblemperspectieis the strongesamongthefour typesof perspecti-

val conceptualizations,
(vii) TheObsenrerto-Map perspectieis the next strongestaind

(viii) The real-world perspectie doesnot contribtute, in comparisonwith the

graphicsperspectie, to the referencegpoint shift.

Theseresultssuggesthatwe aremainly graspinganeventof theworld via its
representatiomatherthanthe eventitself in graphicalcommunicatiorsituations.
Thus,thepoint of thegraphicalrepresentationis the corvenienceandthe easeof
accesshey provide us,which helpusto graspan eventthroughthe mediationof
graphics,andthis mediationmakesit possibleto talk aboutdistal objectsby ma-
nipulating their proximal counterpartstherebyfacilitating both communication
andreasoningprocesses.

Thus,the sequentiatompositionof languageandgraphicsis acommonphe-
nomenorthatenablesanefficientway of communicatiorandaffecteventconcep-

tuarizationintroducingperspectiesvia graphicalrepresentation®Qthertypesof
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sequentiatompositiorbetweeninguisticandgraphicaimodalitiesarequiteprob-
able.It would alsobeinterestingo seewhattypesof sequentiatompositiortake
placewhen othertypesof graphicalrepresentationareinvolved. Development
of adetailedinformationalmodelwould greatlycontrituteto furthercharacterize
the natureandthe workingsof the sequentiatomposition.It would alsobeinter-
estingto look at differentmodalitiesto elucidatethe possibilitiesthanlanguage
andgraphics,aswell asto try out differentwaysof combininga setof modali-
tiesto elucidatethe possibilitiesandcharacteristicef the sequentiatomposition
phenomenaA parallel compositionis not the only form of the graphic-linguistic

integration,andquite probably notevena dominantform.
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