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Abstract

In recent linguistic research on the coherence of discourse, at least two leading approa​ches of discourse structure can be distin​guished. In the first the notion of dis​cour​se *purpose or *intention is pivotal (cf. Grosz & Sidner, 1986). Discour​se cohe​rence is descri​bed in terms of the inten​tion of each segment in the dis​course. In the second ap​proach, cohe​ren​ce is mode​led in terms of rheto​rical or *cohe​rence rela​tions like Result and Concession (cf. Mann & Thomp​son, 1988). 

The relation between the two approaches is problematic. Reduc​tionists try to eliminate one notion in favor of the other. ​Ot​hers seem to argue for the introduction of intentions in theories of coherence relations. Moore and Pollack (1992) for in​stance defend the *‘multi-laye​ring thesis’ that *rhe​tori​cal rela​tions simul​tane​ously show two faces, an infor​matio​nal one (con​cer​ning relations ​like Cause and Elabo​ra​tion) and an in​ten​ti​onal one (rela​tions like Evi​den​ce and Motiva​tion).

In this paper, we claim that inten​ti​ons and rela​tions should be viewed as dif​ferent con​cepts and that intentions cannot account for the coherence of discourse. As an alternative for the Multi-level thesis, we propose a *cognitive account of coherence, in which intentions and relations co-exist, but at different levels of the theory. A reana​lysis of Moore & Pol​lack’s exam​ples shows that these do not illustrate *‘mul​ti-laye​ring’, but rather that relations come in two types: *propositional and *illocutionary. This can be accounted for in terms of the *Source of Coherence of the rela​tions. Still, there are interesting correlations between coherence relation type and global discourse intentions (*text type) which underline that it is fruitful to strive for an integrative approach in which dis​course inten​tions are com​pleme​ntary to cohe​rence relations. 

1 The coherence of discourse 
A fundamental trait of discourse as opposed to a random set of sentences is its coherence.
 Despite its fundamental character, the notion of coherence has proven to be very difficult to characterize formally. What is clear is that coherence has to be defined in terms of the cognitive representation people have or make of a discourse, and not so much in terms of the expli​cit linguistic characteristics of the discourse itself (a stance recently defended anew in several contributions to Gernsbacher and Givón, 1995). Even if explicit linguistic cues like anaphors and connectives are missing, language users still have no trouble in interpreting a discourse as a coherent whole, see the pair of sentences in (1).

(1)
The winter of 1963 was very cold. Many barn owls died.

Coherence is that which makes a discourse more than the sum of the inter​pretations of the individual utterances. A set of sentences is coherent if and only if all of the segments in the discourse structure are connected to each other (cf. Mann & Thompson, 1988). Whatever the merits of this defini​tion, it makes clear that coherence is a notion that applies to the level of the discourse representation. 


How can we account for the coherence of discourse? This is an important question in both linguistic and cognitive studies of discourse. At least two different leading approaches can be distinguished in recent research on cohe​rence, the relational approach and the intentional one.
 In the first ap​proach, represented promi​nent​ly by Hobbs (1979) and Mann and Thomp​son (1988), cohe​ren​ce is mode​led in terms of rheto​rical or cohe​rence rela​tions like Result and Concession that exist between discourse segments (the basic elements of connected discourse, which correspond minimally to clauses). 


In the second approach, the notion of discourse purpose or intention is pivotal. Researchers try to describe discourse coherence in terms of the intention of each segment in the dis​course. Grosz and Sidner (1986, 1990) are the strongest advoca​tes of the intentional approach to discourse struc​ture: 


"[...] each segment is enga​ged in for the purpose of satisfying a parti​cular inten​tion"


(Grosz and Sidner 1990: 417). 

The relation between the two approaches is problematic. Reductionists try to eliminate one notion in favor of the other. Grosz and Sidner, for in​stan​ce, state that 


"a discourse can be understood at a basic level even if [the reader] never does or can construct [...] such rhetorical rela​tions​hips." 


(Grosz and Sidner 1986: 202)

An in-between position is that advocated for instance by Moore and Pollack (1992). They acknowledge the relevance of both coherence relations and intentions for the coherence of discourse by claiming that more than one relation can hold between two discourse segments simultaneously.


In this paper we argue, along with Moore and Pollack, that intent​ions and relations should both be present in an adequate theory of discourse coherence. But unlike Moore and Pollack, we also argue that this can only be achieved adequately if the notion of intention is conceived of in a different way than it is often defined in the intentional approach. We claim that at the level of discourse structure there is no need for inten​tional notions. 

2 A popular position: the multi-level thesis

In recent accounts of coherence, the so-called multi-level thesis is widely adhered to in some version or another: Given two discourse segments there are several coherence relations holding between the segments simultaneous​ly, rather than just one relation, see Bateman and Rondhuis (1997), An​driessen, De Smedt, and Zock (1996), Kroon (1995), Moore and Pollack (1992), Redeker (1990) and many contributions to Rambow (1993). A typical multi-level claim is the following one, where RST refers to *Rhetorical Structure Theory (Mann & Thompson 1988)


"A [...] problem with RST is its assumption that between two segments only one relation may hold. This is clearly wrong: many of them can signal more than one relation and can do so in a single token [...]."


(Andriessen et al. 1996: 261)

Moore and Pol​lack (1992), computational linguists working from the point-of-view of *Natural Langua​ge Generation, hold a similar view:


"RST presumes that, in general, there will be a single, prefer​red rhetorical relation holding between consecutive discourse elements. In fact, [...] discourse elements are related simul​taneously on multiple levels."


(1992: 537)

They proceed by distinguishing between two levels of connec​tion, the inten​tional and the informa​tional level. ‘Ordinary’ causal relations like (3), in which one event causes another, should thus be taken to hold at the informati​o​nal level, whereas Evidence relations like (2) hold at the intentional level, because one utterance (part) is inten​ded to increa​se the likelihood that the hearer will come to believe the previous or subsequent utterance (part). 

(2)
I am sure it was a sparrow-hawk. It had a grey back and brown stripes on its chest.

(3)
The sparrow was attacked by a sparrow-hawk. It was kil​led.

The crucial point in Moore and Pollack’s propo​sal is their claim that 


"a complete computational model of discourse structure cannot depend upon analyses in which the infor​mational and intentional levels of relation are in competition. [...] In RST, and, indeed in any viable theory of dis​course structure,  analyses at the informa​tional and the intentional level must coexist."


(1992: 538)

This claim can be taken to imply that each time a rhetorical rela​tion can be identified between two consecutive discourse segments, there are in fact two relations, or rather two levels at which the relation can hold, the intentional and the informational level. Although it is not clear whether Moore and Pollack would agree with this position (they formulate a somewhat different view elsewhere in the very same paper)
, we want to explore its implications for discourse structure theory. Let us assume this position to be the strong version of the multi-level thesis. It incorporates the following two claims:

a. two relations hold simultaneously between two discourse segments (an informational one and an intentional one)

b. the speaker’s intentions help to account for the coherence of discourse.

Moore and Pollack’s argument for the claim that informational relations and intentional relations co-exist simultaneous​ly rests on the following example.

(4)
a
George Bush supports big business.


b.
He's sure to veto House Bill 1711

They analyze this example as an instance of an Evidence relation (at the intentional level). A paraphrase is “George Bush supports big business and that is why I can claim that he’s sure to veto House Bill 1711”. At the same time, it is an instance of a Volitional Cause relation (at the informational level). In this reading it can be paraphrased as “The fact that George Bush is sure to veto House Bill 1711 is caused by the fact that he supports big business”. 

3. Why the (strong) multi-level thesis is wrong
Our first argument against the strong version of the multi-level thesis is that it is not the case that all relations can be interpreted at both an informational and an intentional level. There are clear cases of exclusively informational and exclusively intentional relations.
 To our knowledge nobody has yet proposed an intentional relation to obtain between the two clauses in (5, where D stands for Dutch and E for the English translation:)

(5)D
De weg
was geblokkeerd
doordat
er
een lawine 



The road
was blocked

because
there
an avalanche



was geweest 
op Roger’s Pass.



was been
on Roger’s Pass.

(5)E
The road was blocked as a result of there being an avalanche at Roger’s Pass. 

Second, the notion of intention is problematic and it fails to account for the coherence of discourse. ‘Intentions’ are frequently used in the literature, but hardly ever defined. Those definitions that do exist are often too abstract to be used in the analysis of discourse structure (cf. Bratman 1990).


The crucial question is: Can intentions account for the coherence of discourse? Grosz and Sidner (1990) typically present examples of intentions like the following, in which two partici​pants develop a shared plan to lift a piano (p. 432):

(6)
a
S1:
I want to lift the piano.


b
S2:
ok.


c

I will pick up this end.

One of the things Grosz and Sidner argue is that both partici​pants infer something like (7) from segment (6)c:

(7)
MB(S1,S2,INT(S1,lift(foot-end))).


(where MB=Mutual Belief, INT=Intention)

But that does not tell us how such an intention can account for the coherence of the discourse representation of the fragment, i.e. in what way the segments are connected to each other. 


Should it come as a surprise that it is so difficult to align the concepts ‘intention’ and ‘coherence relation’? We think the answer is no, because intentions and coherence relations have a very different ontological status. 


This is our third argument against the strong Multi-level thesis: intentions and relations are different types of entities (and see Asher and Lascarides 1994 for additional reasons)
. Intentions are basically unary, in that they are functions the arguments of which are the speaker, the hearer and a single proposition. By contrast, coherence relations are minimally binary, in that they connect at least two propositions. A typical discourse intention is “the speaker wants to persuade the hearer that a certain state of affairs is the case/worth persuing/...” (WANT(S,(BELIEVE(H,P)))). This is ontologically very different from connecting two states of affairs or events in for instance a Cause-relation CAUSE(P,Q). 

4. Toward a cognitive account of relations and intentions
We want to give a blueprint of an alternative for the multi-level thesis. This cognitive account consists of two basic concepts: coherence relations and communicative intentions. The distinguishing trait of this alternative is that these two concepts are separated.

4.1.
An organized set of coherence relations

The approach advocated here is typically relational in the sense that the coherence of discourse is accounted for in terms of coherence relations that exist between segments. These relations are conceptual by nature because they are not part of the discourse, but of the representation language users have or make of a discourse. A number of theories have made use of relations in explaining coherence (Hobbs 1990; Longacre 1983; Mann & Thompson 1986 1988; Martin 1992; Meyer 1975). Yet, there is no consensus about a single set of relations (see for instance, Hovy 1990), and the alternative sets that have been put forward are very different. Furthermore, many sets of relations are presented as plain lists, unorganized and extendable ad infinitum.


For several reasons this is unsatisfactory. The most important one is that in this situation it is difficult to account for the way in which a coherent cognitive representation can be constructed. For instance, how does a reader arrive at the interpre​tation of a particu​lar coherence relation such as Evidence? If all relations are considered to be on the same basic level, it must be assumed that readers use their knowledge of all these relations (30, 100, 1000?), in order to interpret a stretch of discourse, and that Evidence, and Solutionhood, and Frustrated Expectation and many other relations which scholars have identified, but about which they do not agree, are all cognitively basic. 


Another reason to feel discomfort about such lists is that students of coherence relations seem to agree about some basic notions, which occur in every proposal. Examples are the causal and contrastive nature of relations. 


A third point is that linguistic expressions of coherence relations reflect relationships between coherence relations: There are restrictions on the type of relation a connective can express. For example, and can express additive and causal relations but not concessive relations. And however can express contrastive and concessive relations, but not causals (see, for instance, Knott & Dale 1994, for a systematic study). These restrictions imply an organization of the relations that connectives can express, and an adequate theory of discourse structure should be able to express these restrictions.


Hence, an adequate theory of discourse structure will have to explain for the fact that the similarity between coherence relations varies. To that end, the set of relations should be categorized, and the set of relations can then be regarded as a list which is in principle finite. 


In Sanders, Spooren and Noordman (1992 1993) we have proposed a *classification scheme which accounts for the ‘relations among relations’. The set of coherence relations is described in terms of four primitives, shared by all relations: *Basic operation (relations are causal or additive), *Polarity (positive or negative), Source of coherence (semantic or pragmatic) and *Order of segments (Basic or non-basic order). In these terms, the examples (1) and (3) would be categorized as causal, positive, semantic, basic order (Cause-Consequence) and sequence (2) would end up as causal, positive, pragmatic and non-basic order (Claim-Argument). 


The four primitives are important cognitive categories, prominent in research on language and language behavior. Predictions based on this relational classification theory were tested in several experiments. In Sanders et al. (1992) it was shown that the coherence relations that are similar in terms of these primitives were confused more often than relations that are less similar. In another experiment (Sanders et al. 1993) subjects were explicitly asked to make direct comparisons between different relations. In general, the similarity judgments conformed to the categorizing principles.

One of the primitives is particularly important with respect to the multi-level discussion: the source of coherence, compare (8) and (9).

(8)
Theo was exhausted because he had to run to the university

(9)
Theo was exhausted because I saw him gasping for breath.

In (8) but not in (9) the second clause can be taken to be a cause for the effect in the first clause. This Cause relation is a relation between states of affairs. In (9) there is not such a relation between states of affairs. Here the second clause gives a justification for uttering the first clause. Following the terminology of Van Dijk (1977) we used the terms *semantic and *pragmatic relations to describe the difference. In view of the rich and laden history of these phrases it is perhaps wiser to use more neutral terminology: ‘propositional’ for relations between states of affairs and ‘illocutionary’ for relations between speech acts.
 All relations that are called intentional in the literature, for instance by Moore and Pollack, are of the illocutionary type, whereas the informational ones are propositional.


The relevance of a distinction between propositional and illocutionary relations comes from the fact that several researchers have suggested that *connectives exist across languages, which can be considered *‘domain-specific’, i.e. they can only be used to express illocutionary relations or only to express propositional relations. This has been suggested for Japanese kara versus node (Takahara 1990), for French car versus puisque (Bentolila 1986) and for German denn versus weil (e.g. Günthner 1993, Keller 1995); Sweetser (1990) suggests that English since prefers non‑content relations, and Knott (1996) and Knott and Sanders (1998) show that in both English and Dutch domain-specific cue phrases exist.


In sum, we agree with Moore and Pollack that coherence relations come in two sorts, but we also think that this property of relations should not be confused with the entirely different notion of intention.
4.2
Communicative intentions
In multi-level accounts of coherence, the speaker’s and hearer’s intention is placed at the level of coherence relations, therefore the term ‘intentional relations’. We have already argued why we think this wrong. Nevertheless, it is obvious that any account of discourse must deal somehow with communicative intentions and their link to discourse structure. The question is how to account for this connection. 


From a cognitive point of view it seems very well possible to combine the two concepts, for instance on the basis of one of the leading theories of discourse production, namely Levelt’s (1989) model of speech production. In this model there is a planning component, the Conceptualizer, in which communicative intentions are mapped on speech acts, which in turn are mapped on the preverbal message. The latter is input to the subsequent components of the model, such as the Formulator, in which lexical items are selected and syntactic structures are built. In this model the preverbal message is the (preverbal) realization of the communicative intentions, and we suggest that coherence relations should be located exactly there: They are a means of realizing complex communicative intentions.


=== INSERT FIGURE 1 ABOUT HERE ===

5. The Bush example: Propositional and illocutionary relations in context
If this cognitive account is an alternative to the multi-level thesis, how can the Bush-example be analyzed in these terms? We agree with Moore and Pollack’s claim that there is more than one possible relation that can be identified to connect fragment (4). But we disagree with the stance (implied by the strong interpretation of the multi-level thesis) that it is a systematic property of connected discourse that whenever there is a relation at the informational level there is also a relation at the intentional level, and vice versa. In fact, we think that example (4) is simply a case of vagueness: The example is unspecific concerning the intended relation. If one adds contextual information, then the vagueness disappears. And then it turns out that much more interpretations of one and the same stretch of discourse are available. Below we have listed a set of other plausible interpretations for this fragment. 

(10) List
a.
George Bush is the 53rd president of the US.

b.
He’s from Texas.

c.
He is bound to sign the economical treaty with Canada this month.

d.
He supports big business.

e.
He's sure to veto House Bill 1711.

f.
He has a keen interest in foreign politics.

g.
And he is the president of the Washington Rotary club.

(11) Claim‑Argument
a.
Last week’s Newsweek contained an article 

b.
revealing that behind the screen George Bush is a fervent supporter of the Texan oil billionaires. 

c.
This has been suggested previously, 

d.
but this is the first time that a reporter gave a conclusive argument for that claim.

e.
George Bush supports big business.

f.
He's sure to veto House Bill 1711.

(12) Enumeration
a.
Republican Presidents have always been strongly opposed to the environmental lobby:

b.
George Bush supports big business.

c.
He's sure to veto House Bill 1711.

d.
On top of that, he has always refused to talk to activist groups like Greenpeace.

(13) Contrast
a.
You never know what to think of this guy Bush.

b.
He supports big business.

c.
He's sure to veto House Bill 1711.

d.
So his politics are totally inconsistent.

(14) Contrastive Argument‑Claim
a.
Usually presidents who support the country's business giants are not very favorable towards environmental laws. 

b.
There are exceptions though.

c.
George Bush supports big business.

d.
He's sure to veto House Bill 1711.

The multi-level thesis originates in the observation that in, for instance, a Claim-Argument relation (as in (11)), the argumentation relies on certain states of affairs in the world. For instance in (^11) House Bill 1711 must have a character that is detrimental to big business. But we think that it is misleading to say that in (11) there is a Cause relation between e and f, because the link between the two segments is *argumentative and not causal. Evidence for this claim is that the Claim-Argument relation can covary with a whole range of states of affairs in the world: time relations (John’s the murderer, because directly after the murder I saw him at the scene of the crime), categorization relations (It is a singing bird, because it is a robin), listing (or even contrast) relations (It must have been my mother who gave me the tennis balls for my birthday, because my father gave me the tennis racket), something that one might want to call source relations (John isn’t coming, because he told me so), and ‘hypothetical world’ relationships (You must borrow me ten dollars, because otherwise I’m not speaking to you anymore). 


More generally, the fact that out of context relations can be vague does not imply that there is always more than one relation, let alone that when there is a relation at the informational (propositional) level there is also a relation at the inten​tional (illocutionary) level. 


The conclusion is that for example (4) there are many more possible interpretations than just the two identified by Moore and Pollack. Furthermore, the examples (10)-(14) show that, within context, it is perfectly clear which relation connects the segments: They can be classified in terms of the primitives given in Sanders et al. (1992). The relations in examples (10) and (13) exist only at an ideational/propositional level (as in Moore and Pollack's original Volitional Cause reading), and in examples (11), (12) and (14) at an​ intent​ional/illocution​ary level,
 (as in Moore and Pollack's original Evidence reading).

6. Epilogue
So far we have argued that intentions and coherence relations are different concepts. Therefore it is not surprising to find that communicative intentions and coherence relations frequently diverge. Many texts have a communicative intention that does not run parallel with the discourse structure. For instance, there is a well known Dutch hortatory text (a non-commercial add) that tries to warn the reader for the dangers of firecrackers. For persuasive reasons (the intended audience being Dutch adolescents), the authors have chosen an ironic tone. The text, which is accompanied by a picture of a blind boy accompanied by a guide dog, reads (with a liberal English translation):

(15)D
Dankzij dat veel te kleine lontje heb ik nu eindelijk een hondje.

(15)E
Thanks to that fuse that was much too short, I finally have a doggy for my support.

Whatever analysis one makes of this example, it seems very difficult to find a coherence relation that is in accordance with the optimistic tone of the connective thanks to and the adverb finally and that at the same time captures the advisory nature of the authors’ intention. To us it seems obvious that at the level of discourse coherence, the authors express a Volitional Result relation, whereas at the level of discourse intentions they try to warn the readers. Hence, although it is clearly possible to detect an intentional message in the utterance — for instance, the linguistic form strongly signals ‘gratitude’ —, the connectedness of the discourse can not be characte​rized in terms of its intention. The reason is that there is a clear mismatch between the linking of the clauses and the communicative message that the authors try to convey.


There is a more general point to be made here: Does connected discourse cohere because the author wants to convince the reader or does it cohere because the author gives evidence for a claim? We think the latter is the case. To convince someone you do not even need words, you might just as well point a gun at him. And if you use words, why would you need more than a single proposition? In other words, the level of intentions is not suited to account for the coherence of a discourse.

In short, our proposal is to keep communicative intentions and coherence relations apart and to look upon coherence relations as realizations of intentions. Such a cognitive account predicts close relationships between intentions and relations: When a writer intends to inform the reader about some event in the world, (s)he will typically choose propositional relations and when the intention is persuasive, a writer will often use illocutionary relations. Such a prediction is corroborated by the finding that there are strong correlations between coherence relation type and discourse type (cf. text type in Virtanen 1992). In a corpus of argumentative and descriptive texts it was found that relatively more illocutionary relations occur in argumentative texts than in descriptive texts. This relative predominance of illocutionary relations also holds in terms of the amount of relations at the highest text levels (Sanders 1997). And in an experimental study on the *acquisition of connectives and relations we found that the coherence relations between utterances produced by primary school children were strongly determined by the discourse task in which the children were involved: A picture description task resulted mainly in propositional relations, when asked for an opinion the children mainly produced illocutionary relations (Spooren, Tates & Sanders 1996).


The picture that emerges is the following. Intentions and discourse coherence are to be separated: Coherence relations are realizations of communicative intentions. Some intentions are realized in a preverbal message without any coherence relation, others are realized in a preverbal message containing an illocutionary relation, and still others are realized as a propositional relation. For instance, if I were to have the communicative intention to convince you that George Bush supports big business I might try to realize this intention by stating that George Bush supports big business. But I may also believe that merely uttering this will not do the job. In that case I may add an argument to my utterance, namely that Bush is sure to veto House Bill 1711 (which is the analysis of example (11); in this reading the bill is detrimental to big business). Alternatively, I may have the communicative intention to convince you that Bush’s politics are totally inconsistent, and again, I also believe that merely uttering this will not convince you and therefore I present as an argument the contrast between Bush’s support of big business and his upcoming veto on House Bill 1711 (example (13); in this reading the bill is favorable toward big business). And finally I might want to describe to you the main characteristics of Bush’s political life among which his support of big business and his veto on House Bill 1711 (example (10)).


Such a view is ‘multi-level’ in the sense that speakers and hearers keep track of their (alledged) intentions and the discourse structure simultaneously. But it does not imply a discourse structure which is multi-level in itself, in that it consists of an intentional discourse structure separated from and coexisting with an informational discourse structure. 
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�. Strictly speaking, the coherence is not a property of the discourse but of the representation language users make of the discourse.


�. We leave aside approaches dealing with referential coherence, i.e. repeated reference to the same set(s) of entities. See Sanders, Spooren, & Noordman (1992), section 1.1 for a discussion and relevant literature.


�. “We are not claiming that interpretation always depends on the recognition of relations at both levels, but rather that there are obvious cases where it does. An interpretation system therefore needs the capability of maintaining both levels of relation” (Moore & Pollack, p. 540).


�. Empirical evidence for this claim comes from the finding that when exclusive cases are presented to judges, they intuitively agree with the classification of items in terms of ‘informational’ or ‘intentional’ (or, in the terminology to be introduced later, propositional and illocutionary, respectively), independently of the context in which the items are presented (Sanders et.al., 1993; Sanders, 1997).


�. Asher and Lascarides (1994) outline a formalization of the relation between intentional structure and discourse structure using a system of non-monotonic reasoning and argue for a distinction among the two on different grounds, namely that the rules governing the two types of structures behave differently. For instance, intentional structure allows for abductive reasoning, and discourse structure does not.


�. We are aware of the fact that each segment has a locutionary and an illocutionary meaning (Pander Maat, 1994), but that does not imply that the link between discourse segments is to be located at the locutionary and the illocutionary level. Coherence relations like Cause connect segments at a propositional level, whereas Justification and Evidence relations connect segments at an illocutionary level.


�. At the same time, corpus-analytic research shows that the distribution of many common connectives, for instance Dutch causal conjunctions, cannot be explained in terms of these `domains' only, see for instance Pander Maat & Sanders (1995) Pit, Pander Maat & Sanders (1997).


�. The model suggests that language production proceeds serially. This is only partially correct, in that the model works incrementally: As soon as a minimal unit is composed by one component, it is passed on to the next component. In this way the various components can work in parallel, be it on different parts of the message.


�. This is confirmed in experiments in which language users are asked to judge relations (Sanders, 1997).







