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AESTRACT

Oneof the mosturgentresearchtasksfor thediscipline of discourseanalysisin
the 1 990sis an interdisciplinarydiscussionaboutthetypesof structurethat aunified
theoryol discourseshould accountbr. To date.this scientificenterprisehasonly
beenpartially undertakenby researchersin the various fields of Linguisties,
Sociology.Psychology,and Artificial Intelligence.to nameonly a few, with the
result that cfforts in one areahaveoften beenignoredor insufficiently madeuse
of by theother.An exampleof this is thetare adoptionof computationas arnedium
lot theoreticaldevelopmentby linguists.Theaim of this paperis lo partiallybridge
Ihis gap by contributing to The developmentof the theory of discoursefrom a
computationalperspective.Basedon recentresearchby theaníhorandothers,Ihe
papadescribesthestate~ofdhe-attin computationalresearchon monologictext
generation,concentraíingOil sorneof the issueswhich are relevantfor a future
unified theoryof discoursestructure.
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1. INTRODUCTION

The study of discoursestructurehas beenthe objcct of concernof
severalscientifiedisciplinesin thelast two decades.Cognitive Psychology.
Sociology, Linguistics, Artificial Intelligence ami Computational
Linguistics, te nameonly a few, ah play a ro]e in INc dynamicsof disceurse
organization,and Nave ah devisedtheir own modeiste account for the
struetureof disceurse.In Ihis sense,onecan saythat disceurseanalysisis
nota unitary ficid of studyin itself, bata cross-disciphineconslantlyalfected
by developmentsin severalarcas.This fact, in my view. makesthe studvof
disceurseanexciting task,a scientific cnterprisewhich is opento new and
sometimessimultanecusadvancesin different fielús, but aÑoenewhich is
lcss predictableandstablethanotherweIl-establisheddisciplines.

Within the ficid of Natural LanguageProcessing,the relevanceand
applicabilityof the studyof disceursebeganto emergeas researchersfaced
up lo the three central questionsof ComputationalLinguisties. The
generationquestionis 1mw can cnt generale cohtrent lext? and involves
problems of selectingmaterial to include and organizing it hite a wehl-
structuredmcssage.The parsingquestionis 1mwcan uneundersíanálexí,
aná how does knowing itt struclure Iielp? and involves preblemsel
recognizingsegmentsand their organizationand usingsegmentslo help
with referencereselutionandothertasks.Thedialogucquestionis líow Cali
you manage11w building oja singlediscaursestructurehysevera!peopie iii
conjunclion? and involves issuesof negotiating turns, maintaining [he
initiative, andsignalling acceptanceor mísunderstanding.

Whereasresearehon parsinghas new beenpursuedfor betweenthree
and four decades.researchen languagegenerationgoesback about two
decades.la this latter subarea.computationalresearehen discoarsehas
been pursuedfor not longer than a decade.and has been split into
monologicand dialogic disceurse,respectively¼With respectte dialoguc.
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researehhastendedte focusen “plan-based” dialogues-dialoguesthai
occur around ceoperative plan-basedendeavourssueh as tutoring,
interactive explanatien,andcehlaborativeaction. The natureandrole of
[he participants’beliefsandintentionsisacurrent issueof researeh(Pollack,
1986;Ceben& Levesque,1985;GroszandSidner,1990) togetherwith [he
type of plansthat underlieibis type of disceurse(Lambert andCarberry,
1991; Ramshaw,1991>. Non-plan orientedvarietiesof dialogie disceurse,
suchaseverydayconversatiens,storytelhing.cte. arenet eurrentlysiudied.

Werk en menelegiedisceurse.en the centrary,has cencentratedmore
en language-relatedissuessuch as tea planning , cohesien(Merris ami
Hirst, 1991).anapher(Webber,1991) audstyle (DiMarco, 1990). Within
Ibis eamp.two major approachescan be identified: [he formalist ami tbe
functienalistperspeetives.BoiN approacheshavebeendevelopingtheories
wbieh are largely complementary ami whieh, hepefully, seem [o be
cenvergingtowarda unified modelof (single-ami muIti~speaker)disceurse.

In [he following sectionswe will concentrateon!y en recenttrendsin
monologietea generationwhicb arerelevanífor a future unified theeryof
disceursesiructure.

2. THEI PAST: FIRST ATTEMPTS IN MONOLOGJCTEXT
GENERATION

‘¡be werk of B. Groszami (O. Siduer (Grosz & Sidner,1986) has been
consideredeneof dic moreinfluential Iheeriesof disceursesiructurewithin
thecomputationalarena.Combiningdic twe major existingappreacheste
[he s[udy of disceurse,[he formalist ami [he functionalistperspectives,[bese
au[hers designeda medelthai describesa three-wayparallel ana!ysisof
disceursemío ihe (strucíural) segmentalienof dic utíerances,dic
(funclional) siructureof interlocutorintentions,andthe atientionalsiate.
The fermalisí argument goes as fehlews: disceurseexhibits internal
structure.wberestructuralsegmentsare definedby scman[ically related
materia!. Sorneof tbe more influential werk is disceurserepresentation
theery (DRT; Kamp ¡981), nad thai of Polanyi (1988), Reichman(1985>,
and Cohen (1983).

While [he formalist approachconeentratesen [he developmentof
formahismsthai capture ihe propertiesof disceursesegmentsand dic
disecursesiructure itsejf, ihe functionahist argumeni goesas follows:
disceurseexhibits internal structure.where [he segmentsaredefinedby
cemniunicativepurpese.Funetienal[beories. [herefore, havefocusseden
dic goals of the speakeraud [be way [bose geals are reflected in [he
disceursesirueture,ofien asinterrelationshipsbetweensegmenis.Sorneof
INc more influential funclionalisíwork is rheíoricalsiructuretheory(RST;
Mann & Thempsen,1988).andthai el Hebbs(1979), ucd Grimes(1975))
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FIGURE 1
The identification schernau TEXT, [Mckeewn 85

ID E NTIFICATION

1. Identificatien (class& attribiítc ¡ fuactien)
2. jA nalegy¡ Geas!ituencv ¡ A [trihutive / Rcnaming~+

3. Particular-illusira Non 1 Evidence*

4. jAmplification ¡ Analogy 1 Attributive)
5. tParticular-ihlusír¿nion¡ Evidencel

Exaniple:Elíville (Gerrnauiy) 1) Aa importantwinevihlage of [heRheingauregien.
2) The vineyardsmakewines[bat are emphaticaltyel [he Rheingausty!e.3) with
a considerableweight fer a white winc. 41 Tauhenberg, Sennenhcrgand
Langenstuckare amengvineyardsel note.

Anether relevant pieceof researchwas McKeewn’swerk. Her TEXT
systcm(McKeewn. ¡985) waseneof the firsí Iext general.erswhich [cok
discoarse sirueture mio acecuní. lí used sehemnas (predefined
representationsof stereotypicalparagraphstructtíres) te generaleshort
texiswbich describedvarjeusnavalohjeetssuehassubmarincs.TEXT used
feur sehemas:ldentify. Describe,Compare& Contrast.and Altribulive.
An exampleschemais shown in Figure 1. Schemaswere aÑo used in
ROMPER(McCoy, 1985).SEMTE.X (Résner,1986).TAILOR (Paris.1987)
and (Ra¡nbow.1990), Despite [beir pepularity, [he main shertcemingof
sehemasis, obv¡eusly.[beir inflexibility. whiehmakescompulationalsystems
unablete replanany portion of INc ten generatedandreasonabout it.

In order te address tbis shorreeming, a merbod of dynamically
assenibhingeeherenttexisfrem basicbuilding blocksliad te be develeped.
Afier astudyinvelvinghundreásof paragraplis,Mann & Thompson(Mann
& Thompson. ¡988), proposedthat a sel of about 25 relaíionssulfices te
reprcsentdic relations[bat hoid within Ihe leas Ihat normally eceurja
Enghish.‘ibis theory,calledRhetoricalStruetureTheory(RST).baseditselt
en [he implicit assumption[bat a paragraphis enly eoherentif ahí its paris
caneventuallybemadete fU míeeneeverarchingreLajen.Mos[ relaticas
centaintwo parts,a Nucleus([he majen central material) anda Satellite
(the ancillary, subsidiarymaterial). Eecexample.dic BACKGROUND
relation is given in Figure 2.

I-Iewever, RheloriealSiructureTheery wasenly a descriptivetlieorv of
tea erganization,nol agenerativeene. In order lo overcorne[bis prebieni,
E. Hevy eperatienalizedsornerelaf loas [cern RST as planste use [bern
generativelyte planparagraphs.rathertitan analyticallyte describeparagraph
structure,[bus creatinga firsí [cxl sírueturer(Hevy. 1988). Thiswas
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FIGURE 2
‘ibe RST relation circunistance,(Mann & Thempsen,1988)

RELATION NAME: CIRCUMSTANCE

CONSTRAINTSON THE NUCLEUS: nene

CONSTRAINTSON THE SATELLITE: nene

CONSTRAINISON TElENUCLEUS ANT) SATELLITE COMBINATION: The
SpeakerseIs a frameworkin thc subjectmatíerwithin which [he Readeris
intendedte interpretthe situatienpresentedin the Nucleus.

EFFECT:The Readerrecognizes[bat [he situationpresentedin [he [he Satelhite
prevides[he frameworkfer intcrpreting[he Nucleus.

LOGIAS OFTElE EFFECT:Nucleusand Satellite

done by treating Nucleus and Satehlite requirements as semantic
precenditionsen material te be conveyed.The effect fleid centainsa
descriptionof [he intendedeffectof dic relatien(i.e., [he goalthat theplan
acliievcs, if preperly executed). Sinee dic goals in gencration are
conimunicative,the intendedeffeetmusíbeseenasthc inferences[bat the
speakcr is licensed te make aboní dic hearcr’s knov’ledge aher dic
sueeessfulcompletionof [be relation. Suhsequentwerk along similarunes.
ex[ending [he ideas,wasperformedby (Moere& Swartou[, 1990;Mayhury,
1990;Cawscy,1990).

3. THE PRESENT:MAJOR ISSUESIN TEXT PLANNING

Hovy’s text structurerwasan early steptoward[he eventualabihi[y [o
plan colierentdisceursedynamical!y.l-lewever,beingable[o plancoherení
paragraph-leng[h disceursesin a variety of domainsusing RST as plan
opera[ers is only a par[ of what 18 invelved in rebust and linguistically-
motivated disceurseplanning. Many disceursepbenomenawbich play a
significaní role in [he struc[uring of monologicdisceursewere al[ogether
unaddrcssedhy [bis initial tex[ planning attempt.

In erder[e addresssorneof [bese openissues,a newtex[ plannerwas
devisedby the au[her andcoilcagues.Oneof INc decisivemetiva[ions for
devisinganewsys[em was[he needte separatedeelarativefrom procedural
knowledge,3aswell as identifying [he distinct typesof knowledgenecessary
te generatea ícxt. Wi[h this aim in mmd, differen[ knowledgesources
requiredter creatinga disceursesírueturewere identified anddefinedin
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a pre[e[ype [cxi planner(I-lovy el al., 1992).Themajor knewledgcreseurces
thai [he autberand colleaguestuve so far identified and represented
deeharativclyare: texí tvpes.comrnanicativegoals. discoarsestrucíure
re/ations,se/zemas,themedeve/opnzení¿md focass/zíjft

Being far frem comple[e, [bis recení tex[ plannercap[ures mosí of dic
majorreserirceswhich contribulesignificantly te dic sírilelure of disceurse
in aunprecedentedandintegrativeway in CemputatienalLinguistics.Instead
of describingthe tex[ plannerarcbitcc[ure in detail, Ibe remainderof ibis
paper describes[bose majer aspecÑof planning ceberent[exis whicb are
currently tibe burning issuesof cernpu[a[ienal researcbin [ex[ generatien.
anOwbich fu[ure tex[ phannerswihl ¡uve [e addressin erderte cen[ribute te
[be advancetewardsaunified tbceryof disceursestructure.Tbey are:

1. Texí plans: the epera[ionalized RST relations tbemselveswere
found inadequate,especiallyin thcir abulity le capturecomniunicative
contení.Ten plannersbave[cusca new kind of plan,enewbicb separates
“rheterical” (le., structural) information trem ín[entronal¡ty.

2. Disceurserelaticos: intersegnícntdisceurserelatiens are stihl
required te sirueture [he disceursa.Ongeing eflerís te cohiecí ¿md
taxenomizerela[ions aredeseribed.

3. Sehemas:predefinedsíruetureser sehemasstill remainneeessary
te een[rel [be cembina[erics of lenger,andespeciahly,stereetypic[ex[s.

4. Focusshif[: information flew is eneof [lic issuescenírehhedby fecus
sbif[ rules, since it consírains.tegelber with disceurserela[iens, the
cenibinaterialpessibihiticsof juxtapesedlexí spans.

5. Sentenceplanning:ibe problcmof sen[enccplanning-what syn[actic
elass[e assign[e cadi portionof tbenia[crial, etc - is eneof [lic unreselved
anOhesssindicO issuesni tcx[ planning.

6. Texí fermattingdevices:severaldisceursestructurerehatiensachieve
[heir eommunica[ivc purposesprcscntatienahlyusingiext formaiuingdevices
such as itemized lis[s, beadingsand fee[notes. Fer tbc firsí time, a
computa[ional acceunícan be given of [be cemmunieativescnían[Ics of
ccr[ain forma[ing devicesin temisof hinguisticallybasedstudies.

Tbeugb[bese issucs¡uve beenaddressedin subsequentstudiesNy INc
aullior anOe[bcrs, nenehaveticen resolved.Takentegether.hewcver.[he
currcnt siate of ten planning werk rcprcscntsa signi±icantadvanceover
wbatwasknownabeuttheauternatedplanninganOgeíícra[ion of disceurse
five yearsago.

3.1. Textplans

Fer usein Hevy’s RST s[ructurcr. aswesawbefore,tbc disceurserclations
iheniscíveswerc viewcd as plans.‘ihe structurer\goalswere ahí Oirectly
related te its relations,[bereby limiting it te a “rbeterical” genl hanguage.
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planningte achievegoalssuchas“createa eirdumstianeebctweentibe eurrent
material ami sorneadOitienal niaticrial”. Later rescarehers(Moere &
Swartoul, 1990; Meore & Paris,1991) arguedthai usingrelatiensas goals
erroneouslyconflates “rheiorical” (j.c., siruetural) informatien witb
intentienality. Tbese two types of information. wbicb are needed
simultaneously[o geverntbc disceurse.sheuld be kepí separatesineetbey
perfermdifferent functiiens:whlle inientionalpiansareappropriaiete sclect
material from a ricb knewledgebase,disceurserelationsarenccessary[o
ensuretextualceherence,prcventunintendedinferences,gevcrnfocusshif[s,
cte. Te illustrate tihis poiní, note thai tibe sanieeemmunicativepurposecan
be acbicvedin niany ways; fer example,tibe (intentienal)goal te JUSTIFY
clause(1) canbe achievedusing several(disceurse)relatienswith clause(2):

CAUsE: Johnknows how lodealwith criminahs,becauseNc wasin prison.
CIacuMsrANCE-I.ecArleN:“Having beenin prisen,Johnknows New

te dealwith criminais.
SEQUENCE-TIME: “Afíer hewasin prison,Johnknew líew te Ocalwith

cnminals.’

Botb relafion-basedlcx[ strueturcrsanOintentien-basedtext planners
eperatefellewing dic samestepwiserefincrnen[ algorituim anO using dic
sume formahism.One can define a texí plan P as a tuple (¡tome effecis
constrainispreconditionsdecomposition).wberc:

— Thc ¡-mme is a uníqeeidentifier of iNc segmení
— Tbe effectsare ene or morecommunieativegoals diaí INc plan

achieves,if properlyexceuted.Sincediesegealspertain te dic speaker’s
desirewitb respeelte tibe bearer’ssta[e of knowledgc,opinion,geals,cte.,
tbey arephrasedin [cris of dic bearer’smentalsiate.

— Tbe constraintsare facis in ibe knowledgebaseor ibe usermodel
[bat mustbolO beferetheplan may be used.

— ‘ihe preconditionsarefactsin tbe knewlcdgcbaseerusermedeltbat
sbeuhdheld fer feliciteus conimunicatien.lf thcy arevielated,tbe hearer
rnaybecenfused.In adialegnesituation[lic plannermay begiven[be abihity
te ignore [be prcconditiens, trusting tibe bearerte requesíhelp wben
cemmunicatienfajis.

— The decompositionis an unerderedlis[ of subgealste be achieved.
Eachsubgoal muy be flaggedasoptienal, in which casetibe plumier can
ignore it underappropria[e cendi[iens. Tbe order of subgeulsegments
within [bis lis[ must rcspccti [he ceherencerequiremnenisof disceurse
structurerclatiions.Subgealsaregenerallyof two types:

— cemniunicativein[entiiens en portiensof knewledgcbasecontents,
which can be achievedby etbcr [cxi plans (ter example.a PERSUADE
níaycali ter a MOTIVATE era DESCRIBE), anO

— “primitive” SpeechAets enclause-sizedknewledgebaseenlities,
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FIGURE 3
Tex[ plan Exlended-Descripdonfrorn Maybury (1990)

NAME: Extended-descriptien

HEADER: Describe(5, H, cntity)

CONSTRAINIS: Entity?(entily)

PRECON D ITIONS
ESSENTIAL: knew-about(5.cntity) want (5. knew-abeut(1-1. entitiy))
DESIRABLE: Knewabeul(H, entity)

EFFEC?TS: Know-abeut(¡-1, entiiy)

DECOMPOSITION: Deline(5, H, entity)
optienal(Detall (5, H. entity)>
eptienal(Divide (5. fi. cnlity))
eptíenal(Illustrate (5. fi. cntity))
Give-Analogy(5. 1-1. cntitv))

(S ami fi standfor SpeakeranO ficarer rúspectively.Describe.Define, Detall,
Divide, Illustrate. anO Givc-Analogv are communicalivcintcntions)

suehas INFORM, ASK, anOORDER. wbich areachievedhy <líe sentence
genevaler.

An exampleof Maybury\ plan formalism appearsin Figure 3.
Al! exis[ing text plannersmix s[ructural anO intentional informatien

hite the disceursestructure.Werk has hewcverbeensíarteden buihdinga
planner[bat separatestbe two typcs of knowledge(Hovy cl al., 1992>

3.2. Discourverelations

Onecf dic centralprebleniseonfrontingOlsecursework is [he number
ano inferential natureof disceurserelatiens,wbicb. as Oiscussedcavilen
are respensiblefor handhingINc language-relaícdaspecisof a text. tic
needbr anO use of disceurses[ructure rehationste ensurecehictencehas
beenacknewlcOgcdanO widely Oiscussedby researclícrsfroní severa!
intehhectualfields - frorn hinguisis(cg., Grimes.1975;Ouirk & Greenbaum,
1973;Sanderset aL, 1992;Redeker.1990:Martin, 1992).toconíputatieííai
linguists (cg., Hobbs, 1978; Mann & Thonípsen,1988); te Artificial
Intelhigencevesearcbers(e.g.. Schank& Abchen. ¡977: Dabígren.1988).

Taking as a peint of departureINc rclaííons defincd in Rheterieal
StruetureTbeory(Mann & Thernpsen,1988). which were ínterextended
in [-Ievvs taxenemizatíenof acehleetienof [he íelationsprepesedby ever
thirty researcbersfroní varicus fictOs.ínter reorganizedwdh Maler (Hevy.
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1990: Maier anO Hovy. 1991), anO Martin’s [axenemuza[ien of tibe
conjunctiverclatiens(Martin. 1992),a recenttaxenemyhasbeenpreposed
te handiedic requirenienisof tihe new text pi-anner(Hevy et al.. 1992).The
rcla[iens wcre divided inte [liree majerne[werks, accordingte Halhiday’s
me[afunc[ional sphi[: seman[ic/ideatienal, in[crpersonal. anO
presen[atienal/tex[uah.‘ihe coreset of rela[ions, organizedin[o a tuxenemy,
are repredueedin Figure 4 . As shewniíí ihe nelworks,dic selcetienof
ideational,interpersenalanO [exíuah rela[iens is netexclusive.A disceurse
segment mus[ be able [o maintain thrce in[ersegment rehations
simultaneously(seeLavid & Majer, 1992).

3.3. Sefíemas

As planandrelatienlibrariesgrew, [he numberof possibletextsgrews
alarmingly. Se,asarguedin for example(MeKeewn, 1985,Rambow. h990,
Meeney eL al., 1990),enesheuld captureLlie idiosyncratic regularitiesof
disceursestruc[ure, which mnay dependen genre,demain,er evensimply
eustom, in schernasami use 11cm as frozen plaus Ny simple schcnia
ins[untiatien. Whereaddi[ienal s[rueturing is required-whenno frezenplan
exists te achieve[be communica[ivc intention- thcn disceurses[ructure
phansanOin[erscgment relatienscanbe used.

A sebemais a predefinedrepresen[ationof a s[ereetypical paragraph
struc[ure wbich actis as a [emplate te mandale[he contentanO erderof the
chausesin a paragraph,or [he erderof a seriesof text spansin a tex[. Tbis
netion hasbeencapturediii linguistics anOrecciveddifferent names:cg.,
macrostructures(Van Dijk anOKintschi, 1983),holistiestructares(Mann &
Tbempson.1988)er (JenerieStructure Potential(Husan,1977, 1984); in [Nc
world of Artificial IntelligenceanOCompu[a[ienal Linguistics,the netiens
of seript (SebankanO Abelsen, 1977) anO scherna(McKeewn, 1985),
respectively,Nave a similar func[ien. Altbeugh schemasare a useful anO
widcspreadmechanismfor [ext planning, semeunreselvedissucsstill
remain. As ye[ no representationfor scbemascaptureswehl tibe underhying
semaníicanOrbcterical intcrrelationsof tibe partis.AÑo, U is quite diffieult
te fermalizethe criteria fer cen[relling [he inclusienof additional grew[h
pointis [e tibe disceurse,[hat is, [be type anO erderof material te include.
Tbe enly criterien wbicb hasbeenconsidered,te semeex[ent, is tihe effec[
of focussbift endisceursestructure,and it is te this tbatwe new turn.

3.4. Focusshift

Textualceherenceisa complexplienemenenwbich cannetbecaptured
in i[s [e[ality by enesingle[ype of s[ruc[ure; it resultsfrem [be in[erac[ion
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FIGURE 4

A [axonemy of disceursesegmenírcha[iens (N’Laier andHovy. 1991)
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FIGURES

RST strue[ure anO [we possibhetex[s

1. (1) An oídwemanwasbakingeneOay,(2) andshemadesornegingerbread.(3)
She had sorneOougli ieft ever,(4) sesheruadetlie shapeof ahitile man.(5)Th
sheluid himen u baking tray und put hirn in 11w oven le bake. (6) Shemude
eyesfer him, a nese and a smiling meuthof aH currants, (7) anO placedmore
currantsOown his front [e cok like buttens.

2. (1) Aa oid wenjanwushakingeneday, (2) anO shemudesornegingerbreud.(3)
51w NaO sorneOough heft oven (4) se sNemade[he shapeof a ii[tle man. (5)
SNe made eyeslcr him. a neseanOa smiiing meuth of alt eurrants. (6) and
placed more currantsdewn bisfrent te leek like buttons. (7) Thenslw luid hirn
en a bakingtray anO pu[ hirn in tlie oven te bake.

cf severahconsideratiens.Onesucbeonsidera[ien is focus,wbich we Oefine
as [he lecusof [he principal inferen[iah effor[ needeO[e unders[andthetex[J
In Artificial In[eliigence focushasbeenidentificO as [ba[ elemeníen wbieh
[he par[icipants center tbeir at[ention as [be disceurseunfeids,anO the
processen ihe pan of [he speakeranOiNc Jistenerby which thieyconeen¡ra[e
tiheir a[tentien en sornesubsetof [beir knewledgchasbeencalleOfecusing.
Tbe struc[uning capabilitiesof fecus [e ensuredisceursecoherenceare
sbown by the examplein Figure 5. Tcxt (1) hasbeengencra[edpurely en
[be baseof disceursereha[ions : two EI.ABORXIION sateihites(5 & 6) previde
ibe way tbe oíd wemanmade ibe sbapecf ibe iit[he man. Hcwever,[bey
offer no constrain[s en [beir erder of appearance,being [berefere
insufficient te ensuretextual coherence:INc useof focas in text (2) makes
tbe tex[ mereconnec[cd sinceit placesthetwo clausesabeu[ sbape[ogether.

In [be Al arena,researchersbave beenusing[be sc-calleOfecusshift
rules anOLa[er a censtructcalleO a FecusTree-whicb representsa fecused
concep[ at eacbnedewi[h as lis brancbesahí possibietepiccentinua[ions
(McCcy & Chcng. 1988; McCey, 1985) [o expressthe cens[rainis en which
ma[eriai rnayeceupytbe fecuspositienas a [ext prcgresses(Sidner,1983;
Grcsz,1981). Exceptlcr iheseeffer[s, bewever,[bese cencernsbavenot
heentbe subjec[ of much cemputationalwerk ir tcxt generatien.Recently,
a [ex[uai reseurcedealing wiíb duimedevelopmen-closeiy related tic tbe
ne[ien of focus-hasbeen[he objectof cemputationahstudy, andintroduced
asccnstrainingkncwiedgcseurcein [ex[ planning.(SeeHcvy e[ al., 1992)

3.5. Sentenceplanning

Even taking in[c acccuntthe censtraintisimposedby focus, tibe exact
form of tbe[cxl is net yet fuliy speciiied.The saniedisceurserelation can
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exhibi[ severalrealizalienalal[ernatives: take, terexample,dic causc-effeeí
relatienship.Tbis relation canbe gramínatieallyrealizedin diffcrent wavs.
as HalliOayhasshewnpresentingdic Oifferent variatiionsen ‘a causalIbeme
(HailiOay, 1985:381). (Wc only quetesornecf [bese altiernatives):

a) Shedidnt knew tibe rules.Censcquently.sheOleO.
h) 5kw died,hecauseshc Oid nol know [he rules
c) Threugbnet knowing the rules,sbeOieO
Tbe questionis. [ben. bew tic plan a sentence?New evente know when

alternativesexis[, witheut perferrningsornegrammar-bascOinspeetienof ihe
material[che generated?Any se]utienmusttakeinte acceuntseveralfacticís:
fecus,INc desireOoveralístyleof tibe texí, INc rhytibrn of sen[cnces,anOotiber
funetional dis[inctiens. Using [be sysiernic-funcíienalframcwerk,a rceent
stuOycapiured[be funetienaldistinctiionsin INc usegramrnaticalvariaiiens
of purpeseclausesin instructienal[cxts (VanderLinden et al-. 1992).

Anelber issue is aggregatien,Le. tiuie actienof greupinglegeíherby
shared fealures inIerma[ien which is representedin INc cempuíer’s
knewleOgcbaseasseparaleindividuals.One caninvent aggregatienrules
te improve [be quality ola [cxl. Fer example,tibe tex[ belew, which Iacks
rulester syntaclicallygrcupingtrainsmíe a singleclause,is el peorquality:

You cannew choesesevera1Irains te gel le Seville frern MaOrid. ‘INc
Talgo. the AV E. anO INc Expressowill lakeyeu Ihere. The Talgo arrives
al 18.00. it leavesal 15.01).The Ave a rrivesal 18.00.lí le•~i vesni 16.00.iii e
Expressoarrivesat 20.00. Ii leavesal 1 6.00.

By creatingsorneaggrega[ion rules, tbe paragrapbaboye—involving
IhreeparallelELABORAIION rela[iens- rcsul[eO in thc follewing:

Yeucannew cheesesevera1trains te gel te Seville frem Madrid.The
Talgo,INc AVE, anO INc Expressewill lakeycu Ihere. TheTalgoand INc
AVE arrive at 18.00. The Expressoarrivesal 2000. The AVE anO INc
Expresscleave at 16.0<).

II aggregatienrulesareperferníedaltecOiscoursestructuring,íbcy en)y
needte inspecttibe pairsof elemcn[s wbi[Nin the disceursesegrnen[sthai
centaintibe materialte begenerated.Havingacccsste the disceursestructure
seenísIbena prelirninary stepIowards[he preductienof geedtexí.

3.6. Tex¡-frrma/hing

Li[Ie written disceurse-certainly nc jeurnal er cenfereneepapers,
repertis,everbeadtransparencies,etc.- is gencra[eO cernplcíelywilbeuí
beadings.sec[ien names,occasienalitalicizeO porticns. e[c.: anO mueh
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Oiscoursecontainsiternizedlistis, fec[noties, inden[eO quc[a[iens. beldfaced
[erms, anO o[her forrna[tiing devices.Obvieusly tibis is because[bese [ext
ferrnatiting devicesconvcy sornekind cf meaningwhicb writers selec[
accordingte [be purpese[bey assignte eachpertienof tihe tex[.

Te dale. hewever, tibe s[udy of tibese issueshas beendisregarOcOin
Jinguisties,er describedir more or less in[ui[ive terrns. But for a text
planning systernasysternaticaccountof [be useof tbesedevicesintegra[eO
wiíb tbe Oiscoursepreduc[ien processis an urgenti task.Wi[b [bis aim ín
minO, sorneresearchersbavecarneOcnt sorne expenimentsin order te
Ocfine [be eernmunicativcseman[ics cf sornetextual devices.E. Hovy and
Y. Arens (Hevy & Arens, 1990) definedsorneof [bose [extual devicesin
[crms of anextendedversioncf RST.Tbey disceveredtibati cer[ain tex[ual
formatting devicesarebighly correlatedwitli specifiecenfigurationsof tibe
underlyingtcx[ s[ructure tree.Ferexaniple,aseriesof nestedsequences,is
usuallyrealizedin tbe [ex[ asanenumeratedlis[. Besidesenurneration.[bey
Oisceveredetber textual deviceswi[h s[ructural Oefinitiiens sucb as
itemization (cerrespondingte [be RST relatien list), Appendix,fco[no[e
anO paren[heses([bese tbrce realize tibe rcla[ion background; tbey differ
ir tibe arneuníof rna[eria~ included ir [be relatien’ssa[ellite); Sec[ion [i[Ie
or beading([bey realize[be rela[ien identificauion, wbich links anidentifier
wi[h [Nc bedycf materialit beads),etc.

Despi[e its experirnentalsta[e, researcbin multimediacenimunicatien
seems[e offer aprernisingarenafer [be inves[igatien of rnanyissueswhicb
bavete be addressedby a powerful [beory of disceursestiruc[ure.

5. CONCLUSION

Given [be relative youtb cf cemputiationalstudiescf disceurse,tibe
nuniberof cernpe[ing [Neones and apprcachespeints [e a healtbyanO
burgeeningfield cf inquiry. Tbe major long-termprcblems,webelieve,Ial!
inte tibreeclasses:[be incorpera[ien cfmodeisof menologiedisceursein[o
meOelsof dialegne,issucsrelatedle disceursephenernenasuchas lexical
coNesien,anapliera,tbematiicanOinformatien s[ructiuring in tex[s, anOtibe
developrnentof niodeisbey [be understandinganOgenerationcf non-plan-
buscOnionclegues(suebas rerniniseenees,storytelling, etc.). Hewever,
given tbe magni[ude of tibe problem cf disceurses[rueture, [be enterprise
of lex[ planningbus cernea long way in a sbor[ time. Mereever,curren[
sludiesin [ext planningprevidedisceurseanaiysiswitb an excellentiresearcb
arenate exploreOifferen[ Oimcnsiensof disceurses[ruc[ure thaINave been
Oealtwi[b indcpenden[anOpartially by differenti Oisciplineswitboutarniving
a[ an iníegra[ed [bcery. TNe studiesprcscn[ed bere de nol censtitute[be
final werd en [he subjeeti.TNey serveus signpostis[o fur[ber explera[ions
into tbe fuscinatingficid cf disceurseanalysisin tibis decade.
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NOVES

le spi te of th eneedfor a uni ucd lheerv.resoarchersNave londodlo conocetrateenene
lype er ihecíher,withou 1 paying oneughalíenti en teINc diVo renccs and Iho con,la enalilios
belwecnthem.Hewever,íberohayoboenrecenllysomeallempísal inlegralingboll~ lrcnds
of research.asshcwnby somepapersby Faweett& Davies([992). andMaier& Silter(1992).

This fact expLainswhy researehen disceursecarriedcuí in ihe areaof parsing-whose
maln cencOre s Ihe rooegnit en elsiruoturo- hastendedtebe forinalisí in naturo,whilo almosí
al l researeNce geeerati en -whioN is agea1 -drivoe. planning lask-has[ceded te befunetienal.

For a thoreughd iscussieeenIho soparalieneidociaral ve from procodural kncwlodge.
seeLavid ([992).

4SeeLavid & Ilovy. [993. [he coticesof topio-focus,lhce,e-rhee,o.givee-nowhayo boce
uhesubjoelcf rnuchresearoh e Linguisties.wilh a greatdegreeof overlapaedlereiinelcgicaL
cenfusíen.Wc takofocushero in Iho sonseof Ihe PragnoSeheol(Danos. 1974)acd (H alIi day.
1967; Fries, 1981) te meana salicel clemenícf INc elause[bat usual¡y appearsi e its latesí,
high—iefcrmatienalpositien.
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