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Cue phrases in disourse:further evidene for the ore:ontributor distintionJon Oberlander and Johanna D. MooreDivision of Informatis, University of Edinburgh1 IntrodutionMoser and Moore (in prep) arried out a orpusstudy of ue phrases in tutorial dialogue. Theirannotation uses Relational Disourse Analysis,whih distinguishes ore elements (nulei-like)from ontributors (satellite-like). In theirdisussion of these results, Moser and Moorelaim that lauses in the ontributor:ore or-der are harder to understand than lauses inore:ontributor order, but do not attempt toexplain why the \hard" order is ever used. Here,we reruit evidene from work by Stevenson andher ollaborators, whih substantiates the em-pirial laim, and we then suggest that by distin-guishing information struture (given-new) fromintentional struture (ore-ontributor), we anexplain why hard orders are surprisingly fre-quent. Along the way (spae permitting), weshow how the ore:ontributor distintion anhelp dissolve an empirial puzzle onerning ap-parently ausal interpretations of the full stop.2 Corpus observationsMoser and Moore (in prep) gathered, annotatedand analysed a orpus of tutorial dialogues, tohelp investigate the distribution of disourse uephrases, suh as beause, also, although and �rst.They predited that both the ourrene andplaement of suh ues were orrelated with thefuntional relationship of intentional subordina-tion between disourse units. For them, `inten-tional subordination ours when one disourseunit, the ore, manifests a ommuniative pur-pose and another disourse unit, a ontribu-tor, helps to realize that purpose. Cues signal astrutural or semanti aspet of how a ore andits ontributors �t together to form the segment'

(p. 2). The idea that speaker intentions ditatethe hierarhial struture of disourse, and thatthe de�ning feature of a segment is that there bea reognizable segment purpose, is due to Groszand Sidner (1986). The idea that disourse is hi-erarhially strutured by pairwise relations inwhih one relatum (the nuleus) is more en-tral to the speaker's purpose than the others(the satellites) is due to Mann and Thomp-son (1988). Moser and Moore (in prep) pointout the orrespondene between the relation ofdominane among intentions in Grosz and Sid-ner and the nuleus-satellite distintion in RST.In addition, several other models of disourseexploit a similar devie (for instane, those dueto Hobbs 1985, Polanyi 1988, Redeker 1990).Thus, Moser and Moore's annotation involvedoding up all the ore:ontributor relations inthe orpus, both within and between sentenes.Note that here most of our examples are asesof the former.Turning to the analysis, we �nd that, given apair of elements, one ontaining a ue phrase,we an distinguish the linear (�rst, seond) andfuntional (ore, ontributor) role of eah ele-ment. Consider the two-lause examples here,where the reommendation of testing is takento be the ore:(1) a. Sine Part2 is more likely to bedamaged, you should test it �rst.[Contributor-1℄b. Part2 is more likely to be damaged,so you should test it �rst. [Core-2℄. You should test Part2 �rst, beauseit is more likely to be damaged.[Contributor-2℄d. #So you should test Part2 �rst,it is more likely to be damaged.[Core-1℄1



Funtionalorder of Linear plaement of uerelation First Seond BothCore:ontributor 0 53 0Contributor:ore 38 57 5Table 1: Distribution of ues with respet toboth funtional and linear loation (n = 153).Reprodued from Moore and Moser.In (1a) and (1b), the lauses our in ontrib-utor:ore order. In (1a), the ue ours on theontributor; ombining order and funtion, wean all this a ontributor-1 plaement. In(1b), the ue ours on the ore, and so we havea ore-2 plaement for the ue. In (1) and(1d), the lauses our in ore:ontributor or-der. In (1), the ue ours on the ontributor,and thus we have ontributor-2 plaement. In(1d), we have plaed a ue on the ore, attempt-ing a ore-1 plaement; however, this partiularutterane is ill-formed.Note in passing that in Relational DisourseAnalysis what makes one element the ore,rather than the ontributor is a funtional mat-ter, not a semanti one. Operationally, the dis-ourse analyst takes a segment and determineswhih part of it is the ore by asking `what in-formation the hearer is expeted to believe orto understand as a result of the segment'; theontributing information is that whih is pro-vided by the speaker so that the hearer is morelikely to believe or understand the ore. Thus,there is no orrelation between auses and oresor onsequenes and ontributors; the math ormismath will depend on the ommuniative in-tentions as determined in the spei� ontext.Returning to (1d), it is notable that one ofMoser and Moore's main �ndings was that uephrases are never plaed on a ore whih o-urs �rst (ore-1). It's not just that so annotour as ore-1; there is simply no ue that o-urs there. When the ore omes �rst, if a uephrase is used at all, it is plaed on the ontrib-utor (ontributor-2). Table 1 summarises thedistributions.Note that it is true that (in this and other or-pora) ue phrases an our sentene-initially;for instane, In order to lose the program, press

Order of Number of relationsrelation with ues overallore:ontributor 53 129ontributor:ore 100 157TOTAL 153 286Table 2: Cued relations tended to be in ontrib-utor:ore order. Reprodued from Moore andMoser.F7. However, it is lear that some ues funtionat a level below the intentional struture de�nedby ore:ontributor relations. Arguably, this ex-ample falls into that ategory, sine it appearsto fail the deletion and replaement diagnostisfor deteting intentional substruture (f. Mannand Thompson 1988 on nulearity). Althoughthese ues and this level of struture are in-luded in the full RDA analysis, they are notthe subjet of this paper. It is therefore possi-ble that Moore and Moser's �nding generalises:there is a set of segments in whih ue phrasesour sentene-initially, and a set of segmentswhih an be analysed into a ore and ontribu-tor(s), with the ore �rst; but these two sets aredisjoint.They also note that ue phrases are in gen-eral substantially more likely to our when theore follows the ontributor: in these ases, theue may be plaed on either the ontributor(ontributor-1) or on the ore (ore-2). Table 2summarises the relative frequenies of our-rene versus non-ourrene. One other pointworth mentioning is that they found that par-tiular ue phrases (suh as sine, so, beause orthis means) have preferred positions, and rarelystray from them. Thus, sine, so, and beauseour almost always in the positions they o-upy in (1) above; and this means always oursin ore-2 position.In their disussion of these results, Moser andMoore raise two questions; �rst:The origin of order: What explains the rela-tive order of ore and ontributor?Their answer to this Origin question is that `Inore:ontributor order, the ontext of interpre-tation for the ontributor inludes the ore. We2



would expet that the ore would help a hearerto understand the ontributor by motivating itsutterane. In ontributor:ore order, the on-text of interpretation for the ontributor doesnot inlude the ore. It may be more diÆultto understand a relation in this order' (p. 42).It is the relative diÆulty of the latter orderthat leads speakers to use ue phrases more fre-quently. It is thus marked in not one, but twosenses. Conversely, when the ore omes �rst,a ue indiating forthoming support for it issuperuous, sine whether it's supported or notdoes not a�et its interpretation.It might be aepted that ore-1 ue phrasesdo not our, but argued that this is just aorollary of simple syntati ontraints on uephrases. We annot use subordinating onjun-tions here, or oordinating onjuntions; andonjuntives are out beause they are anaphori.Thus, ease of proessing is immaterial: it's amatter of the resoures available in the lan-guage. Against this, it is worth noting twopoints. First, there are ases in whih synta-ti and intentional subordination do not line up,whih undermines the general line of argument.Seondly, of ourse, some would argue that thesyntax reets the funtionality (and hene thepsyholinguisti fats) rather than vie versa.The seond question, following from this, is:The existene of marked order: Ifontributor-ore order is harder to under-stand, why is it ever used?To this Existene question, they have no answer.As a step towards answering it, in the next se-tion, we onsider whether there is any empirialsupport for their answer to the Origin question,and in partiular, for the supposition that on-tributor:ore order is relatively hard to under-stand.3 Is ontributor:ore orderhard?Reading time and omprehension studies pro-vide important soures of evidene regardingrelative ease of linguisti proessing. To ad-dress the ontributor:ore issue, we need to lookat data that arries out the right omparisons;

in partiular, we require experimental materi-als that manipulate ore:ontributor order (andthus the onnetive) while maintaining the ma-terials. The alternation between so and beausewe saw earlier provides one kind of test:(1) b. Part2 is more likely to be damaged,so you should test it �rst. [Core-2℄. You should test Part2 �rst, beauseit is more likely to be damaged.[Contributor-2℄In (1b), we enounter a sentene in the (sup-posedly marked) ontributor:ore order; in (1),we enounter the same material re-ast inore:ontributor order. If the latter is \easier"to understand, we would predit that it wouldbe read more quikly, and that people would bemore likely to understand it orretly. The gen-eral question then is: are beause sentenes readfaster and understood better than so sentenes?Stevenson and Urbanowiz (1995) arried outa series of reading time studies whih bear di-retly on this question. They were investigatingdi�ering inuenes on the interpretation of pro-nouns and proper names in disourse, and om-paring e�ets due to entering (related to or-der of mention) with those due to the thematiroles played by entities mentioned in the dis-ourse, and those due to onnetives. The the-mati roles under onsideration inluded: Goal,Soure, Agent, Patient, Experiener and Stimu-lus.1 Their materials exemplify a range of ma-nipulations, some of whih an be seen in (2):(2) a. Malolm won some money fromStuart beause he was very good atpoker.b. Malolm won some money fromStuart beause he was very bad atpoker.. Malolm won some money fromStuart so he ended up feeling rih.d. Malolm won some money fromStuart so he ended up feeling poor.1For instane, a sentene's Goal is the entity towardswhih something moves, and the Soure is the entityfrom whih it must move; an sentene's Experiener isan entity having a given experiene, and the Stimulus isthe entity whih gives rise to that experiene.3



Sentenes like those in (2) plae the Goal �rst(and the Soure seond) in the �rst lause; fur-ther materials use verbs (suh as lost to) whihplae the Goal seond (and the Soure �rst).The (a) and (b) ases use beause, and the ()and (d) ases use so; the (a) and () ases in-volve pronominal referene to the Goal, and the(b) and (d) ases involve pronominal refereneto the Soure. Further materials make the sub-sequent referenes by using repeated names in-stead of pronouns (e.g., Malolm instead of hein (2a)). With all these materials, subjets ar-ried out a self-paed reading task. Eah sentenewas presented one lause at a time, and after theseond lause had been read, a yes/no questionwas presented, the answer to whih indiatedhow the pronoun had been assigned (in the pro-noun ondition, exemplied here). Time to readthe seond lause in milliseonds was reorded.The materials were onstruted this way be-ause Stevenson's own hypothesis is that prefer-enes due to entering onstraints interat withthose due to the themati roles of the entitiesreferred to. On this view, entering primarilyinuenes how an entity introdued in one sen-tene will be referred to in the next (by pro-noun, or by name, for instane); themati rolesinuene whih entities will be subsequently re-ferred to (the Goal, or the Soure, from the �rstsentene, for instane). We will return shortlyto the spei�s of Stevenson and Urbanowiz'spreditions. For the moment, however, let usfous on one aspet of their results, whih bearsdiretly on our urrent onern.Analysis of variane showed a signi�ant maine�et of onnetive on reading time: `lauseswere read more quikly in beause than in sosentenes' (p. 330): mean times were 1676msversus 1926ms. There was a marginally signif-iant main e�et on omprehension auray:`There were more orret responses when thequestions were onneted by beause rather thanso' (p. 331): mean auray was 91% orretversus 83%. The signi�ant reading time e�etwas repliated when repeated names were usedin plae of pronouns: lauses were read faster inthe beause ondition: mean times were 1555msversus 1754ms.Reall now that the beause sentenes presentinformation in ore:ontributor order, and sopresent it in ontributor:ore order. Steven-son and Urbanowiz's results thus provide initial

support for the view that ore:ontributor orderis easier to proess, both in terms of speed andauray. Obviously, suh support is ompati-ble with other explanations, inluding, perhaps,those disussed in Noordman's talk at this work-shop, involving ioni and non-ioni orderingof ause and onsequene. To show that it isore:ontributor order that determines ease ofproessing, we would have to go on to deal withother ue phrase pairs, and non-ausal onne-tions in partiular.4 A puzzle onerning fullstops and ausalityIn this and previous studies (f. Stevenson,Crawley and Kleinman 1994, whih uses ontin-uation rather than reading time tasks), Steven-son has argued that entering, themati rolesand onnetives (or the lak of expliit onne-tives) all interat. In partiular, entering tellsus to expet a pronoun in subjet position tospeify the highest ranked Cf from the previ-ous lause. On the other hand, themati roleinformation tells us to expet that the subjetof the urrent lause is more likely to speifyan entity assoiated with the onsequenes ofthe event introdued in the previous lause. Forexample, if the verb in the previous senteneintrodued roles for Goal and Soure, then thesubjet of the urrent sentene is most likely tobe the Goal from the previous sentene. Finally,however, expetations relating to the onne-tive an interfere with those arising from the-mati role and entering. Stevenson, Crawleyand Kleinman (1994:538) �nd, for instane, thatpeople produe signi�antly more ontinuationsreferring to the Experiener in ompletions ofso fragments like (3a), and more ontinuationsreferring to Stimulus in beause fragments like(3b).(3) a. Ken admired Geo� so he . . .(he = Ken)b. Ken admired Geo� beause he . . .(he = Geo�). Ken admired Geo� and he . . .(he = Ken)d. Ken admired Geo�. He . . .(He = Geo�)4



Thus, beause refousses attention on auses,instead of onsequenes. In itself, this seemsplausible. However, there is an interesting puz-zle assoiated with Experiener-Stimulus sen-tenes. With Goal-Soure or Agent-Patient sen-tenes, there is no di�erene between the pref-erenes whih arise in ontinuations leading totwo lauses onneted by and, and those in on-tinuations leading to two sentenes onnetedby the full stop. But with Experiener-Stimulussentenes, it seems that and patterns with so,and the general expetation of a fous on on-sequenes. By ontrast, the full stop patternswith beause, and reverses the general prefer-ene. Stevenson, Crawley and Kleinman state:`It is likely that the use of a new sentene forthe ontinuation . . . led to a fous on the auseof the desribed state of a�airs' (p. 535).This ertainly seems to desribe the behaviour.However, the idea that full stop is a ausalonnetive seems inonsistent with intuitively\ioni" behaviour in, for example, narrativeonstrution, whereby we desribe eventualitiesin the order in whih they ourred. If I intro-due a state (suh as The room was pith dark.),I might well go on to desribe an event whihours against the bakground of that state, orwhih is enabled by it. It seems somewhat lesslikely that I will start to explain the auses ofthe state. The aount proposed by Lasarides,Asher and Oberlander (1992), for instane, goesto onsiderable lengths to show how suh ap-parent departures from the default of ioniityan be aptured formally. For them, full stopsmean temporal progress, exept in speial dis-ourse ontexts, or if speial world knowledgeis in play. How, then, an we reonile Steven-son et al.'s �nding with the onsensus regardingtemporal ordering in disourse?The answer lies in naive expetations onerningores and ontributors. Given the results fromStevenson and Urbanowiz's reading time stud-ies, we now have reason to believe that multi-lause sentenes in ore:ontributor order are in-deed relatively easy to proess. As we know, thishelps explain why ore-1 position (a ore our-ring before a ontributor) does not attrat a uephrase. The ore an stand on its own; if a on-tributor is supplied �rst, then a onnetive is ap-parently highly desirable, either in ontributor-1position, or in ore-2 position. Now, onsideran experimental subjet in Stevenson et al.'s

experiment. They are presented with a singlesentene, terminated by a full stop, and thenasked to produe a new sentene to ontinue onfrom the �rst. A very natural way of dealingwith this task is to assume that they have beengiven the important information, and that theyan hang some new supporting information o�it. It seems muh less likely that they will inter-pret the bare initial sentene as merely designedto support some other, more exiting senteneabout an event that they will have to think up.In other words, presented with a single sentene,I will assume it is a ore, and produe a ontrib-utor to go with it. I will not assume that it isa ontributor, and work out what ore it ouldhave been ontributing to.What kind of ontributor would I produe underthese irumstanes? Connetives o�er a use-ful guide. Considering the results of Moser andMoore's orpus study, we an ask whih on-netives are ompatible with ore:ontributororder. They are those that usually our inontributor-2 position: beause, �rst, seond,however and also.2 Of these, beause is twieas frequent as any other. So, when ores are fol-lowed by ontributors, if we use a onnetive atall, beause is our favourite. If we don't use aonnetive, and indeed plae the ore and on-tributor in separate sentenes, then it plausi-ble to suppose that we will still try to gener-ate a ontributor that oheres with the givenore. And a ause is an exellent andidate un-der these irumstanes: thus, we should notbe surprised if subjets' behaviour bears an un-anny resemblane to what they do when theyare onfronted with a sentene fragment on-taining beause.The ruial point to note, perhaps, is thatStevenson's suggestion was prompted by sub-jets' ontinuation behaviour in a supposedly\null" ontext: they were given the �rst sen-tene in a disourse, and asked to produe theseond. The unusual nature of this disourseontext brings us bak to address Moser andMoore's seond question, onerning the veryexistene of ontributor:ore order utteranes.2Sine an also our in ontributor-2 position, butthis use is muh rarer than its ourrene in ontributor-1 position.5



5 Why does ontributor:ore order our at all?If ontributor:ore order is harder to under-stand, why is it ever used? If we an say (1),why would we ever say (1b) or (1a)?(1) a. Sine part2 is more likely to bedamaged, you should test it �rst.[Contributor-1℄b. Part2 is more likely to be damaged,so you should test it �rst. [Core-2℄. You should test Part2 �rst, beauseit is more likely to be damaged.[Contributor-2℄The basi answer lies in the information stru-ture of the utterane seen against its wider dis-ourse ontext. Within a disourse ontext, the\harder" order may be less oherent loally, butmore oherent globally. Thus, although dispre-ferred on loal grounds, it may be required onglobal grounds.Elhadad and MKeown (1990) point out that aHallidean given-new distintion applies withinsentenes like (1b) and (1). In partiular, fol-lowing Halliday, the unmarked position for newinformation is seen to be towards the end of thesentene. So, sentenes usually present informa-tion in given{new order. Consider (1b) embed-ded in a larger disourse ontext, and ompareit with embedding (1) in the same ontext:(4) a. Part2 has probably been damaged,but Part1 has not.b. Part2 is more likely to be damaged,so you should test it �rst.(5) a. Part2 has probably been damaged,but Part1 has not.b. You should test Part2 �rst, beauseit is more likely to be damaged.Given this (onstruted) ontext, it seemshighly appropriate to say that Part2 is morelikely to be damaged is given in (4b), and thatyou should test it �rst is new. But if this is or-ret, then (5b) presents this same information innew{given order. If information is presented inthis order without any fany syntati onstru-tion (like an it-left), then arguably the reader

or listener will have to arry out extra work.In the absene of information to the ontrary,we use the early part of the sentene to providea link in to the prior disourse ontext, and wethen attah the later part of the sentene to thislink. If new information is presented �rst, thenextra inferential e�ort will be required to �nd aplae to link it into the prior disourse|or thelistener will just have to wait until the linkingontext arrives, later in the sentene.To avoid this extra work, the remedy is thatores should be demoted to seond plae if theyare new to the disourse. And beause (as wehave seen) they are harder to understand whenthey our in seond plae, a range of onne-tives is available to help readers build an ap-propriate interpretation of the ontributor:orestruture in whih they appear.The key point is that intentional subordi-nation varies independently from informationstruture|information struture in the sense ofgiven versus new information, that is. Moserand Moore (1996) have already elaborated theargument for intentional subordination to beseen as independent from information stru-ture in the sense of ontent relations, suh asause versus onsequene. What the urrentdisussion suggests is that one annot aountfor the distributional fats about ue phrasespurely at the intentional level. The information-strutural level is needed if a full aount is tobe provided.How ould we test these laims? We ould on-dut a reading time experiment in whih we test:(a) how quikly people read mathed onstru-tions suh as A so B and B beause A without aprior disourse ontext; and ompare this with(b) how quikly they read the same materials ina disourse ontext C in whih A is given, andB is new; and with () how quikly they readthem in another ontext C0, in whih A is newand B is given.We would predit that: in (a), so is slower thanbeause; in (b), the di�erene in speed is reduedor reversed; and in (), the di�erene is the sameas in (a) or inreased.
6



6 ConlusionIt seems, then, that onstrutions likeA so B areless internally oherent than onstrutions likeB beause A. There's empirial evidene whihsuggests they're harder to understand; and thissupports the view that the diÆulty arises be-ause A so B is a ontributor:ore onstrution,while B beause A is a ore:ontributor onstru-tion. However, given the right disourse on-text, A so B an have an information struturewhih oheres with that ontext where B beauseA's information struture proves less oherent(and vie versa for a di�erent ontext). Thissuggestion is empirially testable. If it is or-ret, then it helps explain Moore and Moser'spuzzle; it would explain why ontributor:oreonstrutions|as in A so B|are surprisinglyfrequent, and demonstrably e�etive.We onlude with a general moral, whih linksthis suggestion bak to the disussion of the sup-posedly ausal interpretation of full stops. AsAltmann and Steedman (1988) have said: thereis no suh thing as a null ontext.ReferenesAltmann, G. T. M. and Steedman, M. J. (1988)Interation with ontext during human sen-tene proessing. Cognition, 30, 191{238.Elhadad, M. and MKeown, K. R. (1990)Generating onnetives. In Proeedings ofCOLING90, pp97{101, Helsinki, Finland,August, 1990.Grosz, B. J. and Sidner, C. L. (1986) Attention,intentions, and the struture of disourse.Computational Linguistis , 12, 175{203.Hobbs, J. R. (1985) On the oherene andstruture of disourse. Report No. CSLI-85-37, Center for the Study of Languageand Information, Otober, 1985.Lasarides, A., Asher, N. and Oberlander, J.(1992) Inferring disourse relations in on-text. In Proeedings of the 30th AnnualConferene of the ACL, pp1{8, Newark,Delaware, June 28th{July 2nd, 1992.Mann, W. C. and Thompson, S. A. (1988)Rhetorial struture theory: A theory oftext organization. Text , 8(3), 243{281.
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