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1.Introduction.

Discoursecomprehensioniscruciallydirectedbyhumanmemorysystem.In

Toda(1986:170),itisanalyzedasinChartl:perceptualfeaturesareprocessed

andformedintoseveralinnerrepresentations,thatistosay,understanding

proceduretakesplaceintheoperationarea.Theaimofthispaperistoclarify

discourseprocessingfromtheviewpointofinteractionbetweenatextanditsinner

representations(syntacticstructurerepresentation,semanticstructurerepresenta・

tion,cognitivestructurerepresentation,etc.)ontheonehand,andhumanmemory

systemontheother.
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InSection2,wewillreviewthetheoryofcohesioninHalliday&Hassan1976

andamodelofdiscoursecomprehensionandmemorynamed`3.51eveledmemory
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model'inTanaka1979.InSection3,anewmodelwillbeproposedtohandlethe

problemswhichdefylogicalanalysisbytheprecedingtheoryormodel(ex.the

problemsofsubstitutions,ellipses,andothercohesivedevices).

2.Discoursecomprehension.

2.1.Cohesion.

InHalliday&Hassan1976,thefollowingsyntacticfiguresarepointedoutas

cohesivedevices:references,substitutions,ellipses,conjunctions,lexical

cohesions2,

First,thecharacteristicofreferencesisthis:insteadofbeingintepreted

semanticallyintheirownright,theymakereferencetosomethingoutside

themselvesfortheirinterpretation.InEnglishtheseitemsarepersonals,demon-

strativesandcomparatives.Examplesareshownasfollows(伽 ゴ:31).

(1)

In

αηo漉 θ7

becausetheyhavereferentsintheirtextsthemselves

referenceshavetheirreferentsinthecontextsorsituationsofthetexts

calledexophora.

Second,Halliday&Hassandiscusssubstitutionsandellipsesincomparisonwith

references,andpointoutthedistinctionasfo110ws:referencedenotesarelationin

meaning,whilesubstitutionandellipsisdenotearelationinwording(ゴ ∂ゴ4:89).

Thisisimportant;indeed,thiscanbeoneofthecounter-examplestotheformer

modelsofdiscourseunderstandingandmemory,for,ifwefollowHalliday&

Hassaninunderstandingthe`relationinwording',wearenecessarilyledtothis

conclusion:notonlythememoryofmeaningbutthatofwordingitselfcanplay

acrucialpartofdiscourseunderstanding,whichweshallbediscussinginSection

3.

Theprincipledistinguishingreferencefromsubstitutionisreasonablyclear.
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a.Threeblindmice,threeblindmlce.Seehow漉 θッrun1Seehowthey

run!

b.DoctorFosterwenttoGloucesterinashowerofrain,Hesteppedin

apuddlerightuptohismiddleandneverwent伽z6again,

c .Thereweretwowrensuponatree.、 肋o伽 γcame,andtherewere

three.

la,'ぬ ¢yrefersto'乃z8ε ∂1ゴηζ!卿 ノ66;inlb'乃6名8referstoGlozκ6∫ 陀7;inlc

referstoz〃z6ηs.Thereferencesinthesecasesarecalledendophora,

.Inothercases,inwhich

,theyare
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Substitutionisarelationbetweenlinguisticitems,suchaswordsorphrases;

whereasreferenceisarelationbetweenmeanings.Intermsofthelinguistic

system,referenceisarelationonthesemanticleve1,whereassubstitutionis

arelationonthelexicogrammaticallevel,thelevelofgrammarandvocabu-

lary,orlinguistic`form'.Ellipsis,aswehavealreadyremarked,isinthis

respectsimplyakindofsubstitution;itcanbedefniedassubstitutionbyzero.

Sowehave:

Typeofcohesiverelation:Linguisticlevel:

ReferenceSemantic

Substitution(includingEllipsis)Grammatical

Asforsubstitutions,theyhave2aand2basexamples(ノ ∂ゴ4:89),

(2)a.Myaxeistooblunt.Imustgetasharpero麗,

b.YouthinkJoanalreadyknowsP-Ithinkeverybody406s.

0η6and4∂6saresubstitutionsfor礁6andん ηoωs,respectively.Inexplaining

thesubstitutionin2a,onewouldfirstask:Whatworddoes`one'standforP

Similarywiththeverb`does'in2b.Ellipsis,asitwasmentionedabove,isdefined

assubstitutionbyzero,andtheyhave3(ゴ ∂ゴ01:143),

(3)a.Joanbroughtsomecarnations,andCatherinesomesweetpeas.

b.WouldyouliketohearanotherversePIknowtwelvemore.

In3a,thesecondclauseisinterpreted:Catherine∂ 名o㎎ ぬ'somesweetpeas.In

3b,thesecondclauseisinterpreted:Iknowtwelvemoreθ θ甥s.Inexplainingthe

ellipsisof3a,onewouldfirstask:Whatwordshouldbesuppliedbetween

`Catherirle'and`some'
.Similarlywiththegapattheendof3b.

Conjunctionisratherdifferentinnaturefromothercohesiverelations,andit

doesnothaveanaphoricrelationinthediscourseortextinitsownright.Ithas

afunctiontorelatelanguageelementswhichhavenostructuralrelationsatalL

Theyfindfourcategoriesinconjunctionasin4:additive,adversative,causa1,and

temporal.(ガ6ゴ と!:238)

(4)Forthewholedayheclimedupthesteepmountainside,almostwithout

stOPPIng.

a,Andinallthistimehemetnoone.(additive)

b.Yethewashardlyawareofbeingtired.(adversative)

c.Sobynighttimethevalleywasfarbelowhim.(causal)

d.Then,asduskfell,hesatdowntorest.(tempora1)
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Lexicalcohesionisthecohesiveeffectachievedbytheselectionofvocabulary.

Theyhaveexamplesasin5.(伽4;278)

(5)

In5a,

refersback

∫ωoガ,

isasuperordinateofJaguar-thatis,

a .Therewasalarge初 循 加 ηo祝growingnearher,aboutthesameheight

asherself;and,whenshehadlookedunderit,itoccurredtoherthat

shemightaswelllookandseewhatwasonthetopofit.

Shestretchedherselfupontiptoe,andpeepedovertheedgeofthe

初 麗s加oo規,。.

b.Accordingly_Itookleave,andturnedto、theαs6醐'ofthepeak.The

61げ〃z6isperfectlyeasy...

c .ThenquicklyroseSirBedivere,andran,

Andleapingdowntheridgeslightly,plung'd

Amongthebulrushbeds,andclutch'dthe∫ ωoπ!

Andlightlywheel'dandthrewit.Thegreat∂ η η4

Madelight'ningsinthesplendourofthemoon...

d.Henry'sboughthimselfanew/4gπ αγ.Hepracticallylivesinthe6α γ.

thereisrepetition:〃zπs乃zoo〃zrefersbackto〃zz偲1zγooηz.In5b,01ゴ 〃zゐ

toαs6θ 痂,ofwhichitisasynonym.In5c,δ η η4refersbackto

ofwhichitisanearsynonym.In5d,6α7refersbackto/49繊7;andcar

anameforamoregeneralclass.

2.2.DiscourseunderstandingandmemorymodeL

Isthissectionwewillreviewthe`3.51eveledmemorymodel'inTanaka1979.

IthasfourcategoriesasinChart2,wherethereisnodistinctlineofdemarcation

betweenMTandIMT,hencethenaming:"threeandahalf"insteadof"four".

Chart2,3.51eveledmemorymodel(Tarlaka1979:210)

ST,Short-TermMemory

MT,Mediate-TermMemory IMT,ImplicitMediate-TermMemory

LT,Long-TermMemory

Eachcategoryisdefinedasfollows(伽4:212):

i.ShorレTermMemory(ST):STisthelimitedcapacitybufferwherethe
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sentencewehearorreadisheldforawhileintheexactlyoralmostthe

sameformofthesentenceweheard/read.Whenanewsentencecomes

intoST,itreplacestheprevioussentencealmostentirely.

ii.Mediate-TermMemory(MT)andImplicitMediateTermMemory

(IMT):AcurrentdiscourseisheldinMTandIMT,whilethebuildingup

ofthemacrostructure,thesituationalmodelandotherfeaturesofthegiven

discourseisunderway.

iii.Long-TermMemory(LT):LTholdsquitesystematicknowledgewhich

wehavegotfromourexperiences;generalknowledge,lexicalknowledge,

frame,epinodicmemory.

IMTalsocontainstheinferenceswegetfromthegivendiscourse.

Inthefollowingdiscussion,wewillshowtherelationbetweendiscourse

understandingandmemorysystem'withtheexamplesgiveninSection2.15d.

(5)d.Henry'sboughthimselfanew/4g徽 γ.Hepracticallylivesin伽6α γ.

Whenwehear/read」 藏9雌,thecopyoftheJaguarframeinLTismadeinMT.

Ontheotherhand,wewillhaveinferenceslike`Henrylovesthenewcarvery

much,'inIMT.Whenwehear/readthesecondsentence,wecaninterpret伽

6αγasreferingtoanewJaguarsincewehavehad`Jaguarisacar'inJaguar

frameinMT.OnthestrengthoftheinferencewemakeinIMT,asmentioned

above,thosetwosentencesfittogetherasawhole,non-contradictory,discourse.

Inthenextsection,wewillpointoutsomeproblemsinthe`3.51eveledmemory

model'whichcomeupwhenthemodelisappliedtocohesivephenomenaobserved

inSection2.1,andproposeanewmodelwhichcancopewiththedifficulties.

■
3 Multiplecyclememorymodel.

3.1.Problemsin3.51eveledmemorymodel,

Intheearlydaysofhumanhistory,whentheyhadnolanguageworthyofthe

name,informationprocessingwaspursuedmainlyinsomeanalogousimagery

procedure.Thetaskofthissectionistopointoutthatthis`analogousimagery

informationprocessing'isstillworkingwellindiscourseunderstandinginthe

presentday:thatistosay,thisanalogousimagerymemoryasappliedtothetext

itself(=asetofword-forms)playsimportantrolesinourdiscourseunderstand・

ing.Thusweextendthe`3.51eveledmemorymodel'tooutsideofepisodic

memory.Inotherwords,weshouldnotethatnotonlyepisodiccognitive
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representatonshavetheirown3.51eveledmemorycycle(shorttermmemory,

mediatetermmemory,longtermmemory),butalsolinguisticrepresentations,and

evensensoryrepresentationshavetheirown3.51eveledmemorycycle.

3.1.1.First,weusetheconceptofcohesioninHalliday&Hassas1976toshow

thateachinnerrepresentationhasitsown3.51eveledmemorycycle.Cohesion

itselfisnotanewconceptinthefieldofdiscourseanalysis,itistrue,butitis

onlypronounsthathavebeentakenupinvanDijkandKintsch1983.Thisis

genuinelylamentable.Wehold,however,thatothermanifestationsofcohesion,

suchassubstitution,ellipsisandothergrammaticaldevices,canserveasacritical

evidenceforourviewofdiscourseprocessingasasystemwhichhasmemorycycle

ateachofitslevelsofprocessing.

Ofthefivecohesionsobservedin2.1,reference,conjunctionandlexicalcohesion

relatetothecognitiverepresentationshowninChart1.Letusexaminea

referenceinla,forexample,

(1)a.Threeblind〃zゴ68,threeblind〃2ゴ66.

Seehow漉6ツrun!Seehow'1zのrun!

〃 ゴ66inthefirstsentenceintroducesthe`miceframe'inLTcometoMT.As

漉 のrefersto施66,thesameframecontinuestobeinMT,whichworksas

　
cognltlverepreSentatlon.

Conjunctiontoorelatestothecognitiverepresentation,because,aswasshown

in4a・d,itfunctionsasconnectoronthebasisofworldknowledgeandpragmatic

knowledgeasinChart1,whichbelongtoLT.Likewise,1exicalcohesionrelates

tocognitiverepresentationonthebasisofframeknowledgeasisshownin

example5d.

Nowletusturntothesubstitutionandellipsiscases.Dothesetwodevicesalso

hingeoncognitiverepresentationPTheanswerisclearly`No'.Inthefollowing

discussion,wewillshowthattheybelongtotheprocesswhichprecedescognitive

representation:hereitissyntacticrepresentationthatcomesintofullplayin

discourseprocessing.Asobservedintheexamplesofsubstitutionandellipsis

fromHalliday&Hassanin2.1;whilereferencebelongsto`semantics'(inour

term:cognitiverepresentation),substitutionandellipsisbelongto`grammar'(in

ourterm:syntactiCrepresentation).

Inasmuchasword・formisakindofthing・form,itisperceptibletosenseorgans,
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anditsimageisananalogousimagejustliketheimageof,say,adog(=the

shape/thebarkingsoundofadog,seeChart3).Andthisisjustwherethe

processingofanalogousimagecomesin.Aswehavenotedabove,thefirst

questiononeasksinexplainingsubstitutionandellipsisisabouttheword・form

whichhasbeenheldinmemory.

Chart3.

imageoftheword`dog' imageofado9

representationsof representationsof

thearrangementofthe thecaninefeatures,

letters`d',`o',`9', thesoundofbarking,

thepronunciationofthe etc.

word[dつ9],etc.

Wewillclarifytherelationbetweendiscourseunderstandingandmemorycycle

byexaminingtheexamplesbelow.Thesyntacticstructureofsubstitutionis

givenin(2)'.

(2)'a.〔s〔NPmyaxe〕 〔vPistooblunt〕 〕

〔s〔NPI〕 〔vPmustget〔NPasharperone〕 〕〕

b.〔sl〔NPyou〕 〔vPthink〔s2〔NPJoan〕 〔vPalreadyknows〕 〕〕〕

〔sl〔NPI〕 〔vPthink〔s2〔NPeverybody〕 〔vPdoes〕 〕〕〕

In2'a,thestructureofthefirstsentencewillbecopiedinMT,then,withthe

syntacticknowledgeinLT,thereferentofthesubstitutionoη6inthesecond

sentencewillbefoundtobethatof砿 θintheNPofthefirstsentence.Inthe

sameway,thereferentof406swillberecogrlizedasthatof々 ηoωsinthefirst

sentence.Anexampleofellipsisisasfollows,

(3)'a.〔s〔NPJoan〕 〔vPbrought〔NPsomecarnations〕 〕〕

and〔s〔NPCatherine〕 〔vPφ 〔NPsomesweetpeas〕 〕〕

Inthiscase,thestructureofthefirstsentencewillbecopiedinMT,thenthe

referentofφinthesecondsentencewillbefoundasろ 名o㎎1診!intheVPofthefirst

sentence.

Thuseachinnerrepresentationpursuesitsownmemorycycleintheprocessof

discourseunderstanding;especiallythecasesofsubstitutionandellipsisshowthe

importanceofthememoryofsyntacticstructureitselfintheprocess.
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3.1.2.Second,wewillarguethatanalogousimageryrepresentationalongwith

otherrepresentationsplayscrucialpartindiscourseunderstanding.Observethe

followingexamples,

(6) a.._..Inanattempttoorganizethepossibleanswers,Iproposetoput

them〔progressinmathematics〕intothreeclasses:concepts,explo-

sions,anddevelopments

ThefirstclassconsistsofnewconceptsByanexplosionI

meanapeaceofmathematicalprogress_.

Thethirdproposedclassconsistsofthedeepandinsomecaseseven

breathtakingdevelopments__〔P.RHalmos.1990.磁sρ70g然 ∫ 加

〃 α伽 脚'ガosSJoω64Doω ηP〕

b.It〔theIDEATIONALcomponent〕hastwopartstoit,thetheexper-

ientalandthelogical,theformerbeingmoredirectlyconcerndwiththe

representationofexperience,ofthe`contextofculture'inMalinowski'

sterm,whilethelatterexpressestheabstractlogicalrelationswhich

deriveonlyindirectlyfromexperience.〔Halliday&Hassan1976:26〕

Thecohesiverelationsin(6)areanalysedbelow.

(6)'a.〔S1〕:.._.threeclasses:concepts,explosions,anddevelopments.

〔S2〕:Thefirstclass._..

〔S3〕:Byanexplosion._..

〔S4〕:Thethirdproposedclass......

b.〔Sl〕:..,_twopartstoit,theexperientalandthelogica1.

〔S2〕:theformer_...,

〔S3):whilethelatter......

Isthecohesionholdonlybylexicalcohesionofε 客≠)♂osゴoηin6'a,andby

conjunctionof納 漉in6'bPWefoundstrongercohesivedevicein6;in6'a,the

threeclassesinlinearorder(conceptsexplosions,anddevelopments)arerefered

backbyordinalexpressions(7物6万7ε!in〔S2〕andTlzθ 漉 〃01in〔S4〕),in6'b,the

twopartsinlinearorder(theexperiental,thelogica1)arereferedbackbyordinal

expressions(疏6ノ わγη¢67in〔S2〕and漉6」 αμ67in〔S3〕)3.

Theseobservationsshowthatanalogousimageryrepresentationisalsocopied

inMTandworksduringdiscourseprocessing.
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3.2.Multiplecyclememorymode1.

Wewillshowanewmodelwhichcandealswiththeproblemsdiscussedin3.

1,andcallit`multiplecyclememorymodePasinChart4.

Chart4.Multiplecyclememorymode1,

Operationarea

Shortterm

memory:ST

Mediateterm

memory:MT

Implicitmediate

termmemory:IMT

Input

↓

VisualSyntacticCognitive

rePresentatlonrepresentatlonrepresentatlonへ 　
AuralSemantic

representationrepresentation

Analogous

lmagery

proceSSlng

Linguistic

processlng

Inferential

processlng

Longterm

memory:LT

Analogous

lmage「y

knowledge

Linguistic

knowledge

Syntactic

knowledge

Semantic

knowledge

World

knowledge

Pragmatic

knowledge

General

knowledge

Episodic

knowledge

Therearethreedistinctpointsinthismodel;theoperationareaisspread

throughST,MT,andIMT,theanalogousimageryprocessingisincorporated,and

theoperationarrowspointatbothdirections,Thefirstpointmeansthatthe

memorycycleisincorporatedinmultipleprocessing.Thesecondpointstresses

theimportanceofvisualandauralinformationindiscourseunderstanding.The

visualimageofthetitleofsomearticle,forexample,mightbeagoodexample

(cf.Quirk1988).Thethirdpointimpliesthatalltherepresentationsincluding

linguisticoneshaverighttoremaininLTandworkastheyare.

4.Conclusion.

Languagehasbeentreatedandstudiedasadeviceforsecuringwhichholdsthe

precisionoftheinformationprocessingofhumanbeings.Inthisframeofmind,
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mostscholarshavemainlyconcernedwiththecontentofinformationbasedonthe

referentsofwords,andastheresult,thestudyofanalogousimageryinformation

processing,whichhingesonthememoryofword(-form)sthemselves,hasbeen

totallynegrected,or,atleast,1eftoutofscholasticdiscussionattheacademic

leve1.Thisisaseriouscaseofoversightonthepartoflinguists,Tomy

thinking,thebestwaytoremedythisstateofthingsistoincorporatetheideaof

analogousimageryinformationprocessingintomemorymodel,soastopavethe

wayforgraspingandanalyzingthewholerangeofdevicesofcohesionadequately

andsuccessfully.

Notes

1.AnearlierversionofthispaperwaspresentedinJuly(1993)atthepostersession

ofthe4thInternationalPragmaticsConference.IwouldliketothankProf.

YoshinobuM6riformanyvaluablecomments.

2.CohesionisdefinedinYamanashi1990asnotonlyformaldevicetoconnect

discoursebutsemanticorlogicalone.Halliday&Hassan1976studiedtheformer.

3.Otherlanguages,too,havesamesortofdevices.ExamplesinJapaneseareshown

asfollows:

(a)zensha`theformer',koosha`thelatter'

(b)joukino`abovementioned',kakino`mentionedbelow'

(c)migi`mentionedintheright',sakino`mentionedintheleft'
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