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AbstratThis paper reports on ongoing researh intomodal interation in disourse. In partiular, alassi�ation is presented method that was de-veloped for this phenomenon during reent or-pus investigations. For a proper understandinga short introdution to the topi has been in-luded, as well as several examples from the or-pus investigations and a brief disussion of therelation with other phenomena of interationin disourse: modal subordination, quanti�a-tional subordination, E-type anaphora, tenseoperators and disourse operators.1 Modal interation in disourseThe topi of this paper is modal interation indisourse. Therefore we start with a short intro-dution to this phenomenon. In the literaturemost examples of modal interation are ases ofmodal subordination, as in:(1a) A lion might ome in.(1b) It would eat you �rst.(1) It might eat me later.(2a) A lion might ome in.(2b) It might eat you �rst.(2) It might hoose me instead.A super�ial glane at these disourses suggestsa representation as in:(1) 3p ^2q ^3r(2) 3p ^3q ^3rBut some further onsideration already suÆesto see that this annot be right. The appro-priate interpretations of the examples requireinteration of the modalities: what the lion willdo in the (b)-parts is to be onsidered only in

situations where the lion atually has ome in,as indiated in the (a)-parts. As an attempt toget this interation right, we ould try to getaway with a simple nesting of modalities:(1) 3(p ^2(q ^3r))(2) 3(p ^3(q ^3r))But again it is easy to see that this won't do.For one, the laim in (1b) learly is not that itmight be the ase that a lion omes in and wouldeat you �rst: so, we do not want anything like3(p ^ 2q). (1b) laims that whenever a lionomes in, it would eat you �rst. And similarlyfor (2b). Therefore, nesting the modalities isnot a good idea.Furthermore, there is a notable distintion inthe ()-parts of the examples whih is not a-ounted for in either of the representation-attempts: the information in (1) is about sit-uations where a lion has ome in and eats you�rst. In example (2), however, we are just on-sidering situations in whih a lion has ome in.1This means that, in the general ase, there is notjust one extra situation that we have to keep inmind. Apart from the real world, there are sev-eral other options available as a ontext for theinterpretation of modal expressions. This fatis easily overlooked.The best approximations of the meanings of theexamples in ordinary propositional modal logiare as follows:(1) 3p^ (p! 2q)1Arguably it is even assumed that it has not eatenyou. But this seems to be a subtlety of the meaningof instead, that we do not laim to represent here. Seefor example (Asher, 1996) on the impliations of suhindiators of ontrast.



^ (p ^ q ! 3r)(2) 3p^ (p! 3q)^ (p! 3r)Cruial fats about these approximations are:(i) some form of onditionalisation is required;(ii) the anteedents of the onditionals do notontain modalities. (i) is a good reason for de-sribing the phenomenon as subordination. (ii)is a on�rmation of the observation above thatthere is no nesting of modalities involved. Both(i) and (ii) provide a serious obstale for any at-tempt at a ompositional translation of modalsubordination into an ordinary modal language.Although we do not ome lose to providingsuh a translation in this paper, this is one goodmotivation for developing other languages for amore areful analysis of the phenomenon.We onsider yet another example of modal in-teration. This example is of a more omplexkind than the ones usually onsidered in the lit-erature.2 It shows that we are not just deal-ing with modal subordination (=onditionalisa-tion), but that there is something more generalgoing on.(3) Morgen kan ze zwanger zijn.Het kan ook nog vandaag.Het kan van de behanger zijn,Of van een Franse zanger zijn,Of iemand uit Den Haag.In English:(3') Tomorrow she might be pregnant.Maybe already today.It ould be from the handy man,Or from the andy man,Or someone from Torquay.The modal approximation of this example fol-lows the pattern:(3 tomorrow^ 3 today)^ ( tomorrow _ today! 3 handy-man)^ ( tomorrow _ today! 3 andy-man)^ ( tomorrow _ today! 3 torquay)2This example is from the famous Duth song Op eenmooie Pinksterdag, lyris: A. Shmidt, musi: H. Ban-nink. The English `translation' is literary rather thanliteral.

The example shows that apart from the famil-iar subordination e�ets also more involved pat-terns of interation are available. In (3) the `an-teedent' of the modal interation is formed asthe union of two options mentioned in the dis-ourse sofar: tomorrow or today. The optionsmentioned then form a list of alternatives thatould be the ase in this `anteedent'-situation.The important point about this example is thatis not a simple adding up of modal subordina-tions as in (1) or (2). Hene in a general a-ount of modal interation di�erent operationson modal `anteedents' will have to be present.This analysis of the linguisti data is quite om-patible with the analysis of modal subordina-tion from, for example, (Roberts, 1989), (Frankand Kamp, 1997), (Kibble, 1994). However, ouraount diverges from these predeessors in im-portant respets. First of all, we regard thephenomena as examples of interation betweenthe modalities. We submit that the modali-ties `ommuniate' with one another and thatit is this ommuniation that ontrols all theinterdependenies noted in the examples. Byputting the blame so learly on the dynamis ofthe modalities, we get rid of the smell of mys-tery about ases of modal subordination thatremains in other aounts. Seondly, we regardmodal subordination not as an isolated rarity,that sometimes ours, but rather as an exam-ple of a general phenomenon of interation be-tween modal expressions. There always is suhinteration and sometimes this turns into a aseof modal subordination. Thirdly, we will regardthe interation patterns between the modalitiesas an instane of an even more general phe-nomenon of semanti interation in disourse:also quanti�ers, temporal expressions, E-typeanaphors and disourse operators display inter-ation patterns in ways similar to the intera-tion of modalities. And the interation patternsof these distint kinds of operators an also bemixed: for example, a tense operator an in-terat with a modality, et. We postpone thedisussion of suh examples to setion 3, but itis lear that this makes the phenomena even lessad ho and the results and tehniques of the pi-lot study even more relevant for the analysis ofdisourse.



2 Classi�ation of modal interationThe example above shows that a logi just ov-ering modal subordination is not good enoughfor a general aount of modal interation indisourse. We see, in the Shmidt example (3),that other interation types are also availableand that it is only natural to regard them asof the same kind as modal subordination. So,the aim should be a logi that overs them all.But this requires that we obtain some kind ofoverview over the diversity of interation pat-terns that is involved. How omplex an thingsget? For this purpose we have olleted a orpusof real life examples that we have investigatedfor patterns of modal interation.3 During theseinvestigations we have on�rmed our suspiionthat modal interation in disourse is quite om-mon. We have also seen that the patterns thatour are rather well behaved. They an allbe desribed with a relatively small repertoireof diagram-shemes. Below we disuss severalof the real life examples. This will give us ahane to see in what kind of text we an ex-pet modal interation. During the disussionof the examples we will also be in a positionto see the method of lassi�ation-by-diagramsat work. It seems to be a onvenient way tointrodue the lassi�ation-diagrams.All the examples are from Times newspa-per and the dates are as indiated be-low the fragments. The examples havebeen olleted from the Bank of English, athttp://titania.obuild.ollins.o.uk, using the freedemo option. We will represent the texts aswe found them in the orpus, inluding funnysymbols, suh as (/b), (h), (p). These symbolsare instrutions from the editor of Times to theprinter: we imagine that b, h, p, stand for bold,header and paragraph, respetively.PolitisQuite a few examples of modal interation o-ur in speulations about what will happen inpolitis. We give an example in whih a readerof the Times responds to a letter that has ap-peared in a previous issue of the newspaper.Fragment 1on single urreny; Letter (/h) (b)(/b) (p) From Mr D.J. Hallet (p) Sir,3Consult http://www.phil.uu.nl/�keesv.

Matthew Parris (Marh 13) indiatesthat we may be approahing the timewhen the di�erene in Parliament willnot be Left or Right but for Europe andanti-Europe. (p) Apart from anythingelse it might be a little more honest. (p)Yours faithfully (p) D.J.Hallet (p) ...�3
��i3
��j (Times, 20 mar 96 )In this fragment the writer onsiders the possi-bility of a situation i where the traditional dis-tintion between Left and Right in politis is nolonger dominant.4 Then he mentions the possi-bility that this will inrease the honesty of thepolitial debate. We will denote this (truly) hy-pothetial situation with j. All these optionsare onsidered from the urrent situation, indi-ated by �.In this example � probably o-inides with thepresent situation|i.e. Marh 20, 1996|in thereal world. In other fragments � is the situationat stake at that point in the disourse. Thissituation may not be the urrent, real world sit-uation at all. Also, the urrent situation eithermay be indiated expliitly in the disourse, oran be left impliit. In what follows we willuse � and generalise over suh di�erenes in thepreise status of the urrent situation.5In the diagram that follows the fragment wehave indiated the relative positions of �, i andj: i has to be onsider as one option that is a-essible from the urrent situation �; j is thenonsidered as an option given i. The transi-tions between the positions are labelled to in-diate the modality that links them. This waywe obtain a diagram in whih distint optionsare onneted by a pattern of labelled arrows.This gives the �rst example of how we use dia-4This situation will lie in the future, as indiated,.But we do not look at the tense operators here. A bitmore on tense is in setion 3.5It may help to ompare the urrent situation to Re-ihenbah's referene time.



grams to lassify the modal interation patternsin disourse.There might be some disussion about themath of the diagram and the text of the exam-ple. In partiular, one may wonder: is i reallydistint from j? My guess is that the writer in-tends them to be situated at the same point intime in the future. But that is not the dimen-sion we are investigating here. We are thinkingabout the modal status of i and j. It seems thatthe writer (ironially) onsiders the inrease inhonesty as just one of the possibilities of thedisappearane of the traditional Left-Right dis-tintion. Hene, given i, j is but one of thepossibilities.We see that this �rst example is a real-life aseof modal subordination. Modal subordinationorresponds to haining of arrows in the dia-grams. This is one basi pattern we have tokeep in mind.GossipOf ourse, also the soiety pages ontain a lot ofspeulation, whih gives rise to a lot of modalinteration in disourse. Here we quote an ex-ample about the possible outome of negotia-tions about a divore settlement for Charles andDiana.Fragment 2not have the apital to raise 15m pound20m pound. The palae team is er-tain, too, to point to the trust funds setup for Diana by her father, who left an89m pound will in 1992, although littleof his wealth went to the priness. (p) Itis also likely that any settlement wouldinlude a on�dentiality lause. `TheDuhess of York only got her way be-ause she threatened to go publi,' saidNash. `The palae know what ouldhappen if Diana published anything andwill be anxious to prevent that eventu-ality. (p) Priness Diana does not havethe
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==j k (Times, 24 nov 95 )As � we take the situation we found ourselvesin at the time the paper was published: thereis no settlement yet. Then the fragment intro-dues the situation at whih a settlement will beonjured up and onsiders two points that ouldome up in that situation: the inheritane ofDiana's father and the need of a on�dentialitylause.So, starting from �, we are lead to a settlement-disussion situation, i. It is then laimed that,given i, the inheritane business, j, will er-tainly be brought up. Also given i, but inde-pendently from j, it seems, the likelihood of aon�dentiality lause, k, is laimed. This givesus the four situations in the diagram and themodal links as indiated. Note that we do notdistinguish notationally between the modalitiesertain and likely: both have been indiated by2.The two options j and k are not presented asextensions of one another: they are both on-sidered in the light of the settlement situationi. Therefore the arrows to j and k both startfrom i. This splitting of options is tradition-ally alled o-ordination in the literature on dis-ourse struture. We will also use the termbranhing.It may be onfusing that two distint situationsarising from i both an be onsidered likely-if-not-ertain from the point of view of i. Yet,this seems to be exatly what the interation ofthe modalities tells us. The fat that, if bothj and k are neessary extensions, they will un-doubtedly be related-if-not-idential situations,is not due to the interation patterns involved,but to independent fats about the semantis ofmodalities.SportsPerhaps surprisingly, also the sports setion ofthe Times produes quite a few nie examplesof modal interation. We disovered that thesports setion is not just a setion where the



main sporting events of the previous day are dis-ussed on the basis of fats and (math) statis-tis. It turns out that sports writers often in-dulge in looking ahead and speulating aboutwhat is to ome. Here they do not restrit them-selves to the sporting events themselves, but ea-gerly inlude speulations of a more `soial' na-ture.Fragment 3was about to be proudly presented to themedia, there was a tense delay as thestory spread that Fergus MCann, thehief exeutive, was �nding the terms ofthe ontrat unaeptable. For the dis-illusioned multitude of supporters, whohad grown austomed to settling foranything but the best, that would havebeen the �nal blow. (p) Cast in the un-omfortable role of saviour, Thom ini-tially responded in a highly positive man-ner, soring twie in eah leg of theCup Winners' Cup tie against DinamoBatumi of Georgia. However, only twogoals have ome his way so far in the�3
��i2
��j (Times, 18 nov 95 )At the beginning of this fragment, we �nd our-selves in situation �: a situation in whih FergusMCann is about to be presented to the media.Then there is a rumour: perhaps, he will notsign. If this rumour would turn out to be true,that would be the �nal blow for the fans. Henewe have another ase where three situations aredesribed: �, i, and j and the modalities indi-ate their interrelation, as depited in the dia-gram.FinaneYet another soure of examples is the �nanialsetion. Here we �nd a fair deal of speulationabout share prizes, take-over bids, et. Con-sider, for example:

Fragment 4Thames shares are selling at less thanseven times prospetive earnings, littlemore than the 6.7 per ent dividendyield. Meanwhile, sarity value is push-ing London Eletriity out of sight. Itmay ome down to earth as potential for-eign bidders �ght shy of politial expo-sure. Even then, the merger might onlymake �nanial sense if London was thebidder. Co-operation on servies maywell show that North West's expeta-tions of savings are fany, but shouldhelp to squeeze operating osts. In anyase, Thames needs to deal with its ownproblems �rst. Its diversi�ations havebeen among�3
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(Times, 1 nov 95)

Here we start from � and �rst onsider the op-tion that it will `ome down to earth'|situationi. The next situation onsidered in the disourseis that the merger makes �nanial sense. Thissituation, j say, is onsidered only in the eventthat i has in fat arisen. Hene, we see a aseof haining in the diagram. Now two optionsare onsidered in the light of j: one that NorthWest's expetations turn out to be fany, situa-tion k, the other that the merger helps squeezethe osts, situation l. A fair amount of worldknowledge is missing here, I have to onfess, butit seems safe to say that the two situations areto be onsidered in parallel: it is the merger(alled o-operation here) that would aountfor the redution in operating osts, regardless



of the fanifulness of the expetations of sav-ings. In the next step we �nd a summationover options: whatever turns out to be the ase,Thames needs to deal with its problems. We es-timate that the summation here is over k and l,but we have to be areful here: perhaps an evenmore drasti summation is intended.OverviewIn these examples we see that there is a lotof modal interation in disourse. And we seethat all kinds of topis an serve as a triggerfor rather omplex forms of speulation: poli-tis, gossip, sports, �nane, . . . . This show thatthe phenomenon we are onsidering de�nitely isnot a rarity, only of interest to the arm hair se-mantiists, but is an important topi worthy ofthorough investigation.We have been able to desribe the interationpatterns using diagrams. Although these dia-grams an beome quite omplex|as in frag-ment 4|, in all ases onsidered they an bebuilt up using only a small number of basi in-teration shemes:6� haining i3
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~~i[j6In the shemes we have indiating all modalities by3, but of ourse ourrenes of 2 our as well, as islear from the examples.

In fat ombinations of these three basi typessuÆe, not only in the four examples wemention here, but in all the (127) fragmentswe have olleted. And they also over theinteration of the Shmidt example, (3), above.There the appropriate diagram is:� 3
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��h  tIn the orpus investigations that we have ar-ried out, there was only one fragment that sug-gested just one extra sheme for modal intera-tion: negation. Consider the fragment below:Fragment 5British Gas, Tim Eggar, the IndustryMinister, said. (p) Calling for produ-ers to open talks with British Gas aboutprie uts in response to a gas glut, hesignaled Government willingness to as-sist possibly by uts in the pound 170million-a-year levy on gas produtionwhere spei� �elds might otherwise beuneonomi. He said that some US pro-duers had been too inlined to onsultlawyers rather than talk. He suggestedthat they should take their share of theresponsibilities that went with partii-pation in the `exible regime' that pre-vailed on the United Kingdom ontinen-tal shelf. (Times, 23 nov 95)Here it seems that some option j, that thingsturn out to be uneonomi, has to be onsid-ered in the ontext of the negation of situationi, the situation that there are uts: if we do notmake uts, things might go wrong. This ouldbe seen as evidene that yet another sheme ofinteration has to be added: negation of on-texts. But, alternatively we ould say that it



is not the interation of modalities that ats asa trigger for the negation in the example. In-stead we an put the blame on the semantisof otherwise. Under this seond view, otherwisebeomes an entry in the list of other linguistitriggers of interation, of whih we will say abit more in setion 3 below. This seond viewis rather tempting, in partiular as there wasonly one example in whih a negation seemedto operate on the ontexts.7So, it seems that there are natural bounds onthe abundane of interation in disourse: theyan all be desribed using the three types of di-agram mentioned above. Of these three types,haining and branhing are quite ommon. Phe-nomena of summation are quite rare. This sug-gests that we ould also try to `explain summa-tion away.' But it seems that the few examplesof summation that we did �nd are very natural,indeed. This makes it undesirable to try and ex-plain those ases in another way. Furthermore,there is another potential explanation for thelak of summation examples in our orpus: thefragments we are onsidering ould be just tooshort to allow for deent ases of summation.Some fat and �guresIn our investigations we have looked for exam-ples of modal interation in Times newspaper.We have done this by searhing the Bank of En-glish (http://titania.obuild.ollins.o.uk), usingkey words: might, would, probable, likely andmay. For eah key word the Bank provides dis-ourse fragments in whih the key word ours.We have onsistently taken the �rst examplesthat ame up, limiting ourselves to approxi-mately 25 fragments per key word. This `ran-dom' seletion of disourse fragments resulted inan example of modal interation in more thanone out of three ases, learly on�rming thatmodal interation is a ommon phenomenon.8In the investigation of the fragments we have re-strited ourselves to interation between modalexpressions. Other kinds of interation (f. se-tion 3) have not yet been onsidered. Also more7There were many more examples with negations, ofourse. The ruial thing is that here the ontext i seemsto be negated.8Although all examples of modal interation werefound using these searh keys, in some of the examplesthe key itself was not involved in the interation that wenotied in the fragment.

involved questions have not yet been onsidered,e.g. omparing the numbers of ombinations of2-2 hains with the number of 3-2 hains, in-teration with disourse struture et. We havenot been very ambitious in this stage about thepreise orrespondene between the modalitiesin the diagrams and their lexial realisation inthe texts: we just made a rough, intuitive dis-tintion between 2-like and 3-like modalities.The table below sums up some of thenumbers involved. We suggest a look athttp://www.phil.uu.nl/�keesv for more detailsabout the orpus.key total interationmight 25 10probable 25 13would 25 12likely 26 8may 26 6127 493 Other types of interationIn this setion we point briey at the relationwith other important phenomena in the seman-tis of disourse. First we look at quanti�-ational subordination. It seems that quan-ti�ers in disourse interat in very muh thesame way as modal expressions. This is nota new observation. And it also is not surpris-ing, given the well-established semanti orre-spondene between quanti�ers and modalities(f. (van Benthem, 1985)). But it on�rms thatthe interation of modalities is not an isolatedatroity: it is an instane of general patterns ofinteration in disourse.We give some examples parallel to (1) and (2)above.(4) (It started to rain.)Some people ame in.Most (of them) hadno umbrella.Some did not even have arain oat.(5) (It started to rain.)Some people ame in.Some of them hadno umbrella.Some (others) were afraidto ath a old.



We see that (4) is just like (1) and that (5) isvery similar to (2). Good approximations in astandard approah to (generalised) quanti�a-tion would be as follows.9(4) Some(p; )^ Most(p ^ ; u)^ Some(p ^  ^ u; r)(5) Some(p; )^ Some(p ^ ; u)^ Some(p ^ ; a)This shows how the aumulation of materialin the restritor of the quanti�ers works alongthe same lines as the aumulation of materialin the onditions of the impliations above. Italso shows that there is no nesting of quanti-�ers involved. We have disussed suh examplesin (Vermeulen, 1997).10 The similarities withthe patterns of interation of quanti�ers are sostrong that an aount of modal interation anbe onverted immediately into an aount of thequanti�ational dependenies.E-type anaphora seems to be yet another re-lated phenomenon.11 In fat, E-types are verymuh like the examples of quanti�ational in-teration that we saw above. The di�erene isthat in the E-type examples the quanti�er tendsto remain impliit. Consider the following ase.(6) (It started to rain.)Some people ame in.They had no umbrella.They did not even have a rain oat.Some(p; ) ^ All(p ^ ; u) ^ All(p ^  ^ u; r)This example looks just like a ases of quan-ti�ational subordination, exept for the fatthat the All-quanti�ers are impliit. Even moreexamples of interation are provided by tenseoperators in disourse. And as even furtherexamples of the phenomenon we ould look atoperators suh as otherwise, mentioned above.In all it seems lear that, not only is modalinteration an appropriate generalisation ofmodal subordination: we also should make a9As we are interested in the general patterns thenames involved do not really matter. Still, it might behelpful to read: p as people;  as omers-in; u as umbrel-laless; r as rain-oat-less; a as afraid.10The e�ets are also mentioned earlier, for example,in (Gawron et al., 1992) and (Roberts, 1989).11See (Evans, 1980) for disussion.

generalisation from modal operators to otherdisourse operators.Finally we note that there are also mixed exam-ples, where di�erent types of operators interat.It is not diÆult to �nd lots of examples in ourorpus, but let's stik to an arti�ial example inline with (4) and (5) above.(7) It ould be a rainy day.Then most people would ome inside.They may not have an umbrella.Some will not even have a rainoat.Or they are simply afraidthat they will ath a old.4 ConlusionIn this paper we have reported on a orpusstudy into modal interation, a notoriously om-plex phenomenon in disourse semantis. Wehave submitted that patterns of interation ex-ist between all kinds of expressions. Among theexamples we �nd: modals, quanti�ers, E-typeanaphors. Hene the situation is so omplexthat we ould really bene�t from serious orpusinvestigations to get a proper estimate of theomplexities involved. Here we have only madea �rst step in this diretion: investigation themodal interation in a small orpus.Based on the interation patterns we atually�nd in the orpus investigations, we an thenome up with serious proposals for a logi toanalyse and represent the phenomena. Suha desription logi will have to have the rightkind of expressive power.12 Sofar our investi-gations lead to the provisional onlusion thatthe interations follow a rather limited numberof shemes. And hene we may hope for a rea-sonable bound on the omplexity of the logialdesriptions required. This makes the searh fora good desription logi look like a worthwhiletask for future researh.ReferenesN. Asher. 1996. Referene to abstrat objets indisourse. Kluwer, Dordreht.12In (Vermeulen, 1999) we have already proposed adesription logi for modal subordination. The paperalso shows that this logi is deidable. But the logidoes not over the summation operation that is requiredfor the generalisations we suggest here.
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