Interclausal Cataphora in English

Cann and McPherson




Interclausal Cataphora in English

Ronnie Cann 



Catriona McPherson

University of Edinburgh

University of Leeds
r.cann@ed.ac.uk



cmcpherson@leeds.ac.uk

Abstract

In this paper, we explore the constraints on the cataphoric reference of pronouns between clauses in English. Taking the approach to cataphoric resolution put forward for Discourse Representation Theory in Kamp and Reyle (1993), we show that in general cataphoric pronouns are only permissible where there is an accessible antecedent for the pronoun already present in, or reconstructible from, the discourse which can be identified with the discourse referent of a potential 'antecedent' in a following clause. The only construction in which this does not have to be true is where the cataphor appears in a left-adjoined subordinate clause. We further show that mixed cataphoric and anaphoric dependencies are not permissible in neutral contexts, even in subordinate constructions and provide evidence that apparent counterexamples always involve the existence of a prior discourse referent which enables the indirectly linking of a pronoun to a noun phrase in a subsequent clause. These facts are accounted for by the postulation of a simple constraint on the processing of clauses, such that each clause is necessarily processed in linear sequence, unless marked as subordinate. In the latter case, either the subordinate clause or the clause on which it is dependent may be processed first, allowing true cataphoric links to be established.  

1.
Anaphoric Resolution 

Most studies of anaphora within theoretical linguistics have tended to concentrate on the conditions on co-referentiality between anaphors and antecedents within the same clause. Such studies, most obviously associated with the Binding Principles of transformational grammar (Chomsky 1981, etc.) or HPSG (Pollard and Sag 1994) are typically concerned with the constraints imposed on anaphoric resolution by the structural relationship between the anaphor and its potential antecedent, as induced by hierarchical configuration in syntactic structure. Since 1981, however, a number of  semantically-inspired theories of anaphora have been developed that attempt to account for constraints on anaphoric resolution across clause boundaries. In such frameworks, patterns of anaphoric linking within sentences (even if inter-clausal) are typically accounted for by  structural constraints whereas inter-sentential anaphora is constrained by the linear order of sentences, i.e. through constraints on processing.

A framework that exemplifies this approach is Discourse Representation Theory (Kamp 1981). This theory as outlined at length in Kamp and Reyle 1993 eschews the direct interpretation of sentence structures associated with Montagovian approaches to semantics (see Montague 1970, Cann 1993 inter alia) in favour of indirect interpretation through Discourse Representation Schemata (DRS). The theory provides an algorithm for transforming sentence structures into such schemata in a non-compositional (van Benthem 1986), but monotonic, fashion. These representations then receive a fairly standard model-theoretic interpretation, yielding the interpretation of the linguistic input. Unlike earlier theories of linguistic semantics (except for, e.g., the similar theory espoused in Heim 1989), however, the domain of the representation is not restricted to single sentences, but applies to whole discourses, i.e. to strings (ordered n-tuples) of sentences. In the course of constructing a semantic representation for a discourse, an initial DRS is augmented by the discourse referents and conditions that emerge from the analysis of succeeding sentences. In this way, a record is kept of all the things ‘referred to’
 with the properties ascribed to them during the discourse. 

For example, consider the three texts in (1).

1a 
Mary gave Fred1 a book2. He1 hated it2.

1b
*Mary gave Fred1 no book2. He1 hated it2.

1c
*He1 hated it2. Mary gave Fred1 a book2. 

The DRS of the discourse in (1a) is given in Figure 1. The conditions of the first sentence appear above the dotted line
 and are associated with the three discourse referents, x, y and z. Below the dotted line are the conditions associated with the second sentence. The pronouns he and it introduce new DRs,  u and v, but these can be linked by the identity relation to DRs in the representation of the first sentence, yielding acceptability.

Figure 1
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The discourse in (1b), however, is not acceptable with the linking indicated, despite being minimally different from that in (1a). The reason for this is that the nested relations of DRSs impose hierarchical constraints on the linking of Discourse Referents (DRs)  with potential antecedents. In particular, a discourse referent cannot be linked with another that is in a subordinate DRS. Negation always induces the introduction of a subordinate box, so that the DR of no books is inaccessible to the DR of the anaphor in the second sentence, as indicated in Figure 2.

Figure 2

The unacceptability of the discourse in (1c), which also minimally differs from that in (1a), is explained differently from the unacceptability of (1b). Here, the impossibility of linking the pronouns to their indicated referents is determined, not through structure, but through the operation of a processing condition imposed on texts that requires sentences to be analysed in strict temporal sequence. This constraint is expressed by the general DRS construction algorithm given in (2) (Kamp and Reyle 1993:86).

2
DRS Construction algorithm

Input: 
a discourse D = S1, ..., Si, Si+1, ..., Sn

the empty DRS K0
Keep repeating for i = 1, ..., n:
i. add the syntactic analysis [Si] of (the next) sentence Si to the conditions Ki-1; call this Ki*. Go to (ii).

ii.  Input: a set of reducible condition Ki*

iii.  Keep on applying construction principles to each reducible condition of Ki* until a DRS Ki is obtained that only contains irreducible conditions. Go to (i).

(2) automatically makes the discourse in (1c) deviant on the interpretation of co-referentiality given, because neither of the DRs associated with Fred (x) nor a book (z) have previously been introduced as discourse referents at the point at which the pronouns are processed and linked to an antecedent. This is illustrated in Figure 3, using the expedient of the dotted line and a change of order in the discourse referents to reflect the temporal order of their introduction. 

Figure 3
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The condition in (2) ensures that the referents of anaphors are identified during the course of processing within sentential boundaries. But a similar constraint can also be seen in the way anaphors behave in conjoined sentences. As with strings of sentences, in a conjunction of two or more sentences an anaphoric link can only be made to a temporally preceding conjunct, as illustrated in (3), mirroring the discourses in (1a).

3a
Mary gave Fred1 a book2 and he1 hated it2.

3b
*She gave it2 to him1 and Fred1 hated a book2.

In Kamp and Reyle (1993: 221), this constraint on the order of the processing of conjoined sentences is encoded differently from that imposed on the processing of sentences in discourses in (2). Instead, complex indices are used to track the temporal order of conjuncts even in multiply embedded conjunction structures. We will not go into the indexing mechanism used here (for which see Kamp and Reyle 1993:214 ff.), but the effect is to ensure that a conjunct that is temporally ordered before another will receive a lower index, whatever its level of embedding, and thus be fully processed before the latter. The effect is to derive a DRS for (3a) identical to that in Figure 1, thus ensuring the truth-conditional equivalence between (3a) and (1a). The DRS construction for (3b), on the other hand, will fail because there are no available antecedents for the pronouns in the first conjunct.

The question arises whether, in fact, the two different constraints, that imposed on the processing of sentences in texts, and that imposed on conjuncts in compound sentences, are reflexes of a single condition. Indeed, it is conceptually simpler to envisage a general condition on the analysis of all levels of a text that states that wherever two (or more) sentences appear at the same level (however defined
), then temporally prior sentences are processed first. This would apply to the level of the text itself, with its string of temporally ordered sentences, and to strings of clauses within a sentence or clause. 

Indeed, the condition can be further generalised to cover other strings of expressions that all have the same syntactic category. Thus, the same constraints on pronominal anaphora and cataphora hold within conjoined verb phrases (contrast (4a) and (4b)) and noun phrases (as in (5a) and (5b)). 

4a
Mary gave a book1 to Fred, but took it1 back again.

4b
*Mary gave it1 to Fred, but took a book1 back again.

5a
Mary1 and a friend of hers1 went shopping.

5b
*A friend of hers1 and Mary1 went shopping.

That the constraint is not just one that holds of conjoined phrases can be seen in the examples of complex appositional noun phrases in (6) which show that cataphora of preceding pronouns with a proper name is not possible in such strings.

6a
Mary met a woman who likes Fred1, his1 best friend, his1 erstwhile lover.

6b
*A woman who likes him1, Fred’s1 best friend, his1 erstwhile lover.

6c
*A woman who likes him1, his1 best friend, Fred’s1 erstwhile lover.

It would thus seem to be a robust generalisation for the analysis of any string that, if it contains a number of paratactically connected subexpressions of the same syntactic category, then the temporal order of the expressions determines the possibility of anaphoric reference: backwards pronominalisation (cataphora) is not possible in paratactic or compound constructions. We may thus hypothesize the existence a general Processing Constraint which requires all contiguous expressions of the same category to be processed in linear order (where ‘processing’ refers to the construction of some DRS). The constraint in (7) has the effect of ensuring that the linking of pronouns
 to discourse referents in such constructions is determined by linear factors :

7
Processing Constraint: Given a string of expressions   = 1 … n , i (1  i n) must be fully processed before j where the categories of i and j  are the same and i < j.

2.
Subordinate Clauses

The generalisation concerning the processing of expressions of like category encapsulated by (7) above does not, however, hold for subordinate constructions. Consider, for example, the conditional sentences in (8). In (8a), the temporally prior subordinate if-clause (the protasis) must, as expected, be processed before the main clause (the apodosis) to provide the discourse referents for she and it (associated with Mary and Fred, respectively). However, in (8b), the order of processing is reversed: the apodosis must be processed first to provide the correct referents for the pronouns in the protasis. 

8a
If Mary1 likes Fred2, she1 will give him2 a book.

8b
If she1 likes him2, Mary1 will give Fred2 a book.

This possibility of processing either the protasis or the apodosis first carries over to other subordinate constructions. For example, the two temporal constructions in (9a) and (9b) and the two causal constructions in (9c) and (9d) are equally as felicitous as each other with the co-reference indicated.

9a
When Mary1 lived with Fred2, she1 treated him2 like dirt.

9b
When she1 lived with him2, Mary1 treated Fred2 like dirt.

9c
Because Fred2  likes Mary1, he2 gives her1flowers every day.

9d
Because he2 likes her1, Fred2  gives Mary1 flowers every day.

Thus, it would appear that cataphora is permitted in certain constructions involving subordinate clauses, although it is not in compound or paratactic ones. Within DRT, the general constraint that expressions of like categories must be processed in their temporal order appears, therefore, not to hold of subordinate adverbial constructions: either the subordinate or the main clause may be processed first to provide the referents for cataphoric pronouns. 

Interestingly, this does not apply to subordinate constructions where the order of the constituents is reversed. This is illustrated in the sentences in (10) which show that anaphora, but not cataphora, can be established in reverse subordinate constructions.

10a
Mary1 will give Fred2 a kiss, if she1 likes him2.

10b
*She1 will give him2 a kiss, if Mary1 likes Fred2.

It seems, therefore, that interclausal cataphora can only occur between a subordinate and main clause, if the former precedes the latter, i.e. if the subordination relation is signaled at the outset. In such  cases, it seems that processing of the subordinate clause can be suspended until after that of the main clause. To incorporate this observation, we must revise the Processing Constraint in (7) to give (11):

11
Processing Constraint: Given a string of expressions   = 1 … n , i must be fully processed before j where the categories of i and j are the same and i < j, unless i is explicitly marked as subordinate to j. 

Notice  that the subordination relation holds over non-contiguous clauses. Thus, for example, the sentences in (12) contain two subordinate clauses preceding the main clause. In the first example (12a), the DR of John is introduced in the first subordinate clause and each subsequent pronoun may be identified with this. In the second sentence (12b), the DR of John is not introduced until the second subordinate clause. The pronoun in the first clause must have disjoint reference while that in the main clause may be co-referential with  either. In the third example, (12c) the DR associated with John is introduced in the main clause and both preceding pronouns may be co-referential. This shows that it is the  subordination relation that is significant not contiguity.

12a
If Johni came to the party, then because hei’s an alcoholic, hei will have got drunk.

12b
If he*i/j came to the party, then because’s Johni’s an alcoholic, hei/j will have got drunk.

12c
If hei  came to the party, then because hei’s an alcoholic, Johni  will have got drunk.

The constraint in (11) thus seems to account straightforwardly for the restrictions on linking cataphors with their antecedents in  paratactic and hypotactic constructions. However, as discussed at length in Kamp & Reyle 1993, the matter is not entirely straightforward. Consider the sentences in (13). 

13a
If Fred1 owns a BMW2, he1 will drive it2 like a maniac.

13b
*If he1 owns a it2, Fred1 will drive a BMW2 like a maniac.

In (13a), both antecedents precede their associated pronouns in the protasis and the link is permissible, given that preceding subordinate clauses may be processed before main clauses. The links in (13b), however, cannot be made, despite the fact that the pronouns appear in a subordinate construction and so may be processed after the main clause which should yield accessible DRs. In DRT, the conditional relation introduces a subordination relation which reverses the syntactic relation between apodosis and protasis in that the DRS of the main clause is subordinated to the DRS of the syntactically subordinate one. One of the powerful features of DRT and its analogues is that not all linguistic expressions introduce discourse referents into a DRS in the same way. Proper names always introduce a discourse referent into the maximal DRS representing the discourse, reflecting the fact that names refer to universally identifiable entities in the current context and so can be referred to using an anaphor without restrictions (other than gender and relative salience in the discourse). Indefinite noun phrases, however, introduce discourse referents into the DRS being analysed when the noun phrase is being processed. This means that a pronoun in a main clause may be linked to an indefinite noun phrase in a subordinate clause, but not vice versa. This is illustrated in Figures 4 and 5. The former is the DRS for the sentence in (13a), which shows that processing the protasis first, provides an accessible DR for the neuter pronoun in the apodosis.
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In Figure 5,  however, although the Processing Constraint in (11) the analysis of the main clause before that of the preceding subordinate clause processing, the DR of indefinite noun phrase in the apodosis is not available for linking to the it in the protasis, because the DRS K1 is not subordinate to K2.

Figure 5
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So far, then, it seems that the processing constraint together with certain structural principles can account for the posssibilities of cataphoric linking between subordinate and main clauses. Unfortunately, matters are not as straightforward as the preceding examples suggest.  The example in (15) begins to illustrate some of the complications.

15
If he1 owns a BMW2, Fred1 drives it2like a maniac.

This sentence mixes anaphora in the apodosis with cataphora in the protasis, and yet is grammatical with the co-reference indicated. The DR of the indefinite, being in the protasis, is accessible to the condition in the apodosis associated with it. To get the anaphoric relation between he in the protasis and Fred in the apodosis, it is necessary to begin processing the apodosis. However, the analysis of the apodosis must stop after the subject noun phrase has been processed and then the whole of the protasis must be processed to recover the DR of the indefinite NP. Finally, the rest of the apodosis is processed and the anaphoric link of the pronoun is thus permitted. The resulting DRS for this sentence is given in Figure 6.

Figure 6
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This apparent mixing of anaphora and cataphora appears in more complex examples like that in (16) (Kamp and Reyle 1993: example 2.116). The two partial DRSs in Figure 7 and Figure 8 show why partial processing of the apodosis is necessary to get the right bindings.

16
If Mary1 likes him2 and she1 owns a tape- recorder6, Fred2will get it6.

Figure 7
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Figure 8
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Further examples show that the situation appears to be even more complicated. In (15) and (16), the processing of the apodosis stops after the analysis of the subject until the processing of the protasis has been completed. However, in (17a) and (17b) the processing has to be more complicated. In (17a), the whole of the apodosis must be ignored until the indirect object is reached. This is then processed before beginning (and completing) the analysis of the protasis. The rest of the apodosis can then be completed. In (17b), two of the noun phrases in the apodosis, the subject and the indirect object, must be analysed first, leaving the main verb and the direct object for later analysis once the protasis has been processed. 

17a
If Mary1 likes him2 and she1 owns a tape-recorder6, she1 will give it6 to Fred2.

17b
If she1 likes him2 and she1 owns a tape-recorder6, Mary1 will give it6 to Fred2.

Indeed, there appear to be few constraints on which proper names can be preprocessed in this way. In (18a), the preprocessed noun phase is in the complement clause of the apodosis, while in (18b) it is in an adverbial subordinate clause. 

18a
If Mary1 likes him2, she1 says she1’ll give Fred2 a book.

18b
If Mary1 likes him2, when Fred2 next comes round, she1’ll give him2a book.

This suggests that in subordinate constructions any proper name in the main clause may be selected from a sentence to be processed first to provide referents for cataphoric expressions in the subordinate clause. It thus appears that not only does the constraint on the order of processing of expressions of the same category not hold in subordinate constructions, but arbitrary parts of one of the constituent clauses of a complex sentence can be processed before others and be mixed with the processing of the other clause.  If correct, such a conclusion would call into question the status of the Processing Constraint as a generalisation over the grammar. 

3.
Accented Proper Names

The question that needs to be explored, therefore, is whether the conclusion that arbitrary parts of complex clauses can be preprocessed is fully generalisable or whether there are other data that cast doubt on this assumption. In this and the following sections we argue against the freedom of pre-processing noun phrases (and for the validity of the Processing Constraint) by considering data not discussed in Kamp and Reyle 1993.

Firstly, let us  reconsider those conditionals that appear to show a mixture of anaphoric and cataphoric reference involving proper names. It can be seen that the pattern of acceptability changes when the proper names are accented. Consider the examples in (19)
:

19a
If Mary1 meets FRED2, she1 will give him2 a book. 

19b
If she1 meets him2, Mary1 will give FRED2 a book.

19c
*If Mary1 meets him2, she1 will give FRED2 a book. 

19d
If she1 meets FRED2, Mary1 will give him2 a book.

In (19a) and (19b), there is no difference in acceptability whether the accented name appears in the protasis or the apodosis: the anaphoric links in (19a) and the cataphoric ones in (19b) are fully acceptable. However, in (19c), while the anaphoric link between the pronoun in the apodosis and Mary in the protasis is acceptable, no cataphoric link can be established between the pronoun in the protasis an the proper name in the apodosis. Him must be interpreted as disjoint in reference from FRED. The same is not true of (19d), however, for reasons that will become clear below.

The same pattern is found when we vary the accenting of items in the more complex examples of apparent cataphoric and anaphoric mixing given in the previous section. Thus, in (20a), (20b) and (20c) the cataphoric link between the pronoun in the protasis and the accented proper name in the apodosis cannot be established.

20a
*If Mary1 likes him2, she1 says she1’ll give FRED2 a book.

20b
*If Mary1 likes him2, when FRED2 is in the garden she1’ll give him2 a book.

20c
*If Mary1 likes him2 and she1 owns a tape-recorder6, she1 will give it3 to FRED2.

One of the functions of a pitch accent is to signal that the accented word (or some larger constituent containing it) is  informative in the current context (e.g. Ladd, 1996: 113-15). First mentions of proper names (like other NPs), which add new information to the context, tend to be accented, whereas subsequent mentions are readily unaccented although they carry an accent for the purpose of contrastive emphasis (Ladd, 1996: 200-01). In the sentences in (19) and (20), therefore, we can safely assume, if we ignore any possible contrastive readings, that the proper names in small capitals are first mentions. Since the signalled cataphoric links cannot be made with these proper names in these examples, whereas they can be made in their non-accented counterparts, we are led to conclude that where a proper name is unequivocally a first mention (as signalled by accent), it cannot be associated with a cataphor in a preceding clause where there is an already established anaphoric relation between that clause and the clause containing the proper name. This in turn implies that the what we have been calling cataphoric links between pronouns in the protasis of a conditional and proper names in the apodosis  in examples like (16), (17) and (18) are only apparent and not real. Since the proper names in the apodosis cannot unequivocally be first mentions, there must, in all of these examples, be an antecedent for the pronoun in the protasis clause that is accessible independently of the referent of the proper name in the apodosis.

Thus, the only way that a sentence like (19c) can be successfully analysed is by fully processing the protasis before the apodosis in order to get the DR for the indefinite noun phrase. As shown in Figure 9, the link between him and Fred can only then be determined indirectly, via a previous mention
 which provides the DR linked to the identity condition associated with the pronoun. Where Fred is a first mention, however, there will be no DR, a, in the universe of K0 for the DR of him to be equated with. Hence, no resolution of both the cataphoric and the anaphoric links in the sentences can be made and the sentence is unacceptable on the intended interpretation.

Figure 9

4.
Definite Noun Phrases

The discussion in the last section indicates that the complex processing permitted in Kamp and Reyle 1993 gives the wrong results and that anaphoric and cataphoric mixing is not possible, even in subordinate constructions. The Processing Constraint in (11) is strictly adhered to. However, the precise discourse or semantic function of accenting remains problematic and results obtained purely from such considerations should be treated with caution. However, if the conclusions reached are valid, then  linear order will have an observable effect on the processing of noun phrases other than proper names. In particular,  the fact that definite noun phrases must identify previously given or context salient discourse referents means that we predict that mixed anaphoric and cataphoric links will be problematic in complex sentences that  contain definites. 

Consider the sentences in (21). In (21a), we have a straightforward case of anaphora between the noun phrases in the protasis and the pronouns in the apodosis. In (21b), the definite noun phrase appears in the apodosis and is cataphorically linked with a pronoun in the protasis. The sentences in (21c) and (21d) both mix anaphora and cataphora. Like their counterparts with proper names, these two sentences seem to be acceptable with the co-reference given, in each case the woman next door refers specifically to a contextually salient (and unique) entity.

21a
If the woman4 next door dislikes Fred2, she4 will give him2 a hard time. 

21b
If she4 dislikes him2, the woman4 next door will give Fred2 a hard time. 

21c
If the woman4 next door dislikes him2, she4 will give Fred2 a hard time. 

21d
If she4 dislikes Fred2, the woman4 next door will give him2 a hard time. 

Things are not so straightforward with all definites, however. The sentences in (22) parallel those in the previous set, but with a definite noun phrase in object position. 

22a
If my sister5 dislikes the man6 next door, she5 will give him6 a hard time.

22b
If she5 dislikes him6, my sister5 will give the man6 next door a hard time.

22c
If my sister5 dislikes him6, she5 will give the man6 next door a hard time.

22d
If she5 dislikes the man6 next door, my sister5 will give him6 a hard time.

Without a previous context and with neutral intonation, all the sentences above are acceptable with the co-reference indicated. However, when the context is changed, acceptability may also change. Consider the exchange in (23) where B continues with one of the sentences in (22) with the man next door and my sister both being accented. In this exchange, we find that both (22a) and (22b) are acceptable with the co-reference given, while the other two sentences both sound awkward, if not completely unacceptable. 

23
A: Your family are such nice people.


B: Oh no they aren’t ...

The difference between a null context and that in (23) is that the latter forces a generic interpretation for the definite noun phrase, i.e. the interpretation of the sentences in (22a) and (22b) is something like that in (24).

24
For every x, if x is a man next door (to my sister), then if my sister dislikes x, she gives x a hard time.

However, the other two sentences appear to be forcing a specific, and not a generic, interpretation on the definite noun phrase. In other words, the interpretation of (22c) and (22d) is something like that in (25), which is pragmatically awkward in the context set up in (23) since this requires a generic example of Mary not being a nice person.

25
There is a contextually unique x such that x is a man next door (to Mary) and if my sister dislikes x, she gives x a hard time.

A generic interpretation can also be forced by using the present with an adverbial like always or usually as in (26). A reasonable context for these sentences is one in which the conversation centres on people who do not get on with their neighbours and where Mary is accented (shown by the use of small capitals). Again the acceptability of the two sentences that mix anaphoric and cataphoric reference for the pronouns is less than for the clauses in which there is only anaphora or cataphora. 

26a
If MARY1 dislikes the man8 next door, she1 always gives him8 a hard time.

26b
If she1 dislikes him8, MARY1 always gives the man8 next door a hard time.

26c
If MARY1 dislikes him8, she1 always gives the man8 next door a hard time.

26d
If she1 dislikes the man8 next door, MARY1 always gives him8 a hard time.

In sentences, where a definite noun phrase has to be interpreted non-specifically, one again finds that sentences that mix cataphoric and anaphoric reference are less acceptable than those that show just one or the other. Thus, in (27), the definite noun phrase the next man to come to the door has to be interpreted non-specifically, since the identity of this person is not known. The co-indexing of this noun phrase to him in (27a) and (27b) yields fully acceptable sentences. However, in (27c) and (27d), the sentences are much less acceptable (and are much less easy to reproduce when read aloud). A suitable context is one in which the conversation turns on the number of people coming to the door selling things.

27a
If Mary7 dislikes the next man8 to come to the door, she7 will give him8 a hard time.

27b
If she7 dislikes him8, Mary7 will give the next man8 to come to the door a hard time.

27c
??If Mary7 dislikes him8, she7 will give the next man8 to come to the door a hard time.

27d
??If she7 dislikes the next man8 to come to the door, Mary7 will give him8 a hard time.

A similar pattern is observed in the more complex examples in (28) where the acceptability of (28c) and (28d) is much lower than that of (28a) and (28b) and of the corresponding sentences (27c) and (27d).

28a
If Mary7 likes the next man8 who comes to the door and she7 has a ten pound note9, she7 will give it9 to him8
28b
If she7 likes him8 and she7 has a ten pound note9, Mary7 will give it9 to the next man8 who comes to the door.

28c
??If Mary7 likes him8 and she7 has a ten pound note9, she7 will give it9 to the next man8 who comes to the door.

28d
??If she7 likes the next man8 who comes to the door and she7 has a ten pound note9, Mary7 will give it9 to him8.

The decline in acceptability of sentences that involve mixed anaphora and cataphora in the examples above seems to derive from the fact that the sentence structure sets up an expectation that the definite noun phrase is specific in reference in contradiction to the expected non-specific or generic interpretation. For example, in (27c) the interpretation of the next man to come to the door must be non-specific (although, of course, definite), but the use of the pronoun in the protasis implies that the speaker has a specific referent in mind. Within DRT, this phenomenon could be explained if the constraint on full analysis were maintained for all clauses involving definite noun phrases. In other words, no preprocessing of definite noun phrases can occur, so that sentences that apparently mix anaphora and cataphora, in fact do not. What happens is that the referent of the pronoun in these examples is not linked directly to the referent of the definite noun phrase, but to some other discourse referent previously given or salient from the context. So in analysing (27c), assuming Mary to be a first mention, one must analyse the protasis first to get the discourse referent for the proper name. The pronoun is then linked to an accessible discourse referent, which is later identified with the DR associated with the definite noun phrase, as illustrated in Figure 10. 

Figure 10


We assume that minimally a definite noun phrase should introduce a discourse referent into the global DRS like a proper name. However, the description appears in the DRS into which the definite is introduced (like an indefinite)
 and the discourse referent may be identified with some other referent in the discourse (see Heim 1989 and Roberts 1989). This is illustrated in Figure 11 where the DR of the definite is linked to the referent which is also linked to the pronoun. Since the property denoted by the predicate in the definite description (shown schematically as next-man-to-come-to-the-door) involves a future event, the identity of the argument cannot actually be known at the time of utterance and so the identification of the referent of the pronoun and that of the definite description is anomalous.



Figure 11


The conclusion of this section is then that conditionals with mixed cataphora and anaphora involving definite noun phrases are only acceptable if the definite description and its coreferential pronoun can both be linked to the same previously occurring discourse referent, independently of each other. This brings further doubt on the claims in Kamp and Reyle 1993 that the processing of a clause can be suspended while discourse referents are retrieved by processing noun phrases in other clauses. It seems, therefore, that the Processing Constraint in (11) is fully general: clauses are processed fully in temporal order unless there is a subordination relation marked between a preceding clause and a main clause.

6.
Contextual effects

The discussion in the last section indicates that acceptability of mixed anaphoric and (apparently) cataphoric sentences should interact with context, as indicated by examples (22) above, since what appears to be a cataphoric pronoun resolved within the example sentence, is in fact, anaphorically linked to an antecedent in a previous sentence (or can be linked with some other contextually salient entity). In this section we show how different contexts restrict the acceptability of different combinations of potential anaphors and cataphors. 

In order to test for contextual effects, we took sets of complex sentences which differ from each other only with respect to (a) order of subordinate clause to main clauses and (b) which noun phrases are pronominalised. For example, the sentence in (29a) with a left-adjoined subordinate clause  gives rise to the set of left-adjoined sentences in (29b) to (29d)
 and to a similar set of sentences with a right-adjoined subordinate clause in (30).

29a
 When Frieda lied to Rupert, she hurt him. 

29b
When she lied to him, Frieda hurt Rupert. 

29c
When Frieda lied to him, she hurt Rupert. 

29d
When she lied to Rupert, Frieda hurt him.

30a
Frieda hurt Rupert, when she lied to him.

30b
She hurt him, when Frieda lied to Rupert.

30c
Frieda hurt him, when she lied to Rupert.

30d
She hurt Rupert, when Frieda lied to him.

The sentence sets were varied to control for crossing grammatical relations.
 The examples in (29) and (30) above show the subject in the subordinate clause as being potentially linked to the subject in the main clause and the object in the subordinate clause being potentially linked to the object of the main clause. The examples in (31) below, however, show non-parallel  grammatical relations with the subject in the subordinate clause being potentially co-referential with the object in the main clause and vice versa :

31a
When Frieda lied to Rupert, he didn’t trust her again.


31b
When she lied to him, Rupert didn’t trust Frieda again.


31c
When Frieda lied to him, Rupert didn’t trust her again.

31d
When she lied to Rupert, he didn’t trust Frieda  again.

These two groups of sentences can be thought of as being of two types: SAME-GF (same grammatical function for pronoun and potential antecedent) and MIXED-GF (different grammatical function for pronoun and potential antecedent). The different types within these two categories can be labelled according to whether the pronominal is anaphoric or cataphoric: SBJA-OBJA (for subject and object anaphors, e.g. (29a) and (31a)), SBJC-OBJC (for subject and object cataphors, e.g. (29b) and (31b)), SBJA-OBJC (for subject anaphor and object cataphor, e.g. (29c)), SBJC-OBJA (for subject cataphor and object anaphor, e.g. (29d)) and, for mixed GF examples, where the pronouns are either both object or both subject, we have OBJC-OBJA (31c) and SBJA-SBJC (31d).

Each sentence type was checked against different contexts to test for acceptability.
 The contexts vary according to the discourse referents they introduce. For example, appropriate contexts for the above sentences are ones  in which neither Frieda nor Rupert has been introduced into the discourse and where either Frieda or Rupert has been introduced, as illustrated in the three contexts in (32).

32a
Context A: Dishonesty is always destructive ...

32b
Context  B: Frieda should watch her step. Her mother’s suspicious ...

32c
Context C:  Rupert’s no fool. His father’s suspicious  . . . 

Note that the B and C contexts introduce extra discourse referents with the same number and gender properties as the target DR (introduced by the NPs Rupert or Frieda) in order to ensure that the non-matching pronoun (she or he, respectively) cannot be linked to the irrelevant DR. Given these three contexts, we obtain the results shown in Table 1 for the sentences in (29) and (31) above,.

Table 1

Context A
Context B
Context C

SAME-GF
SBJA-OBJA
Yes
Yes
Yes


SBJC-OBJC
Yes
Yes
Yes


SBJA-OBJC
No
Yes
Yes


SBJC-OBJA
No
Yes
Yes

MIXED-GF
SBJA-OBJA
Yes
Yes
Yes


SBJC-OBJC
Yes
Yes
Yes


OBJC-OBJA
No
Yes
Yes


SBJA-SBJC
No
Yes
Yes

These patterns are consistent with our hypothesis that mixed cataphoric/anaphoric relations between clauses are only possible if the discourse referent of one of the pronouns is already accessible in the discourse. 

With noun phrases other than proper names, the functions of the article give rise to slightly different, but not contradictory, results.  For example, we have already seen that in non-generic contexts, definites behave similarly to proper names, but in a truly neutral context with no discourse referent available for the boy acceptability is degenerate. This is illustrated by testing the sentence sets associated with the two sentences in (33) in the contexts in (34). The results for both are the same and are given in Table 2.
33a
When Frieda lied to the boy, she hurt him deeply. 

33b
When Frieda lied to the boy, he didn’t trust her again.


34a
Context A:  Dishonesty is always destructive ...

34b
Context B:  I don't see Frieda's behaviour as harmless

34c
Context C:  That lad's a sensitive one . . .  

Table 2

Context A
Context B
Context C

SBJA-OBJA
No%
No%
Yes

SBJC-OBJC
No%
No%
Yes

SBJA-OBJC
No
No%
Yes

SBJC-OBJA
No
No%
Yes

The differences between Tables 1 and 2 are entirely due to the independent requirement that definite noun phrases should have an accessible antecedent already given in the discourse.  Hence, in contexts A and B where there is no discourse referent available to be associated with the boy acceptability is low and it is only in contexts where a referent is already available for linking to the definite that the sentence is fully acceptable. 

The percentage sign in some of the cells indicates that it is possible in these situations to assume that there should be some contextually salient DR for the definite NP to be linked to, even though it is not explicitly mentioned. In discourses involving non-familiar interlocutors, however, this would not be possible in either Context A or Context B. It is interesting to note in this regard that the possibility of supplying an unmentioned DR for the definite is definitely degraded in mixed cataphora/anaphora examples, indicating some interference in normal processing.

As noted in section 4,  a different pattern emerges with definites in generic contexts. Here we find that a pronoun can be both anaphoric or cataphoric provided that there is no mixing of anaphora and cataphors. The example in (22a) above repeated in (35) below with its variants can be tested against the three contexts in (36), giving the results in Table 4. 

35
If my sister dislikes the man next door, she always gives him a hard time.

36a
Context A: It is always difficult moving house ...

36b
Context B: My sister can be a real pain ...

36c
Context C: Rupert's having a miserable time ...

Table 4

Context A
Context B
Context C

SBJA-OBJA
Yes
Yes
Yes

SBJC-OBJC
Yes
Yes
Yes

SBJA-OBJC
No
Yes
No

SBJC-OBJA
No
Yes
No

Note that the introduction of a potential antecedent for the definite noun phrase (Rupert in Context C) does not give rise to acceptability in mixed cataphora/anaphora variants of (35). This is because the definite does not get linked to a preceding DR in generic contexts, but acts as a sort of universal quantifier (Carlson 1977). This has the result that in the two relevant examples (If my sister dislikes him, she always gives the man next door a hard time and If she dislikes the man next door, my sister always gives him a hard time) Context C fails to provide an accessible DR for anaphoric or cataphoric her so that either her is left with no antecedent or him fails to get bound by the generic NP. 

This pattern, as with the other patterns of acceptability in context discussed in this section, is consistent with the Processing Constraint in (11). In particular, we have shown that in complex clauses containing definite noun phrases or proper names, discourse referents for complex sentences that contain only anaphors or only cataphors are fully acceptable in all contexts, modulo the constraints imposed by the definite article. In complex sentences where mixed anaphora and cataphora is found, however, the sentences are only acceptable in contexts where one of the antecedents is specified, but not in neutral contexts.

7. Indefinite Noun Phrases

Finally, we consider the behaviour of cataphors with respect to  indefinite noun phrases. In ‘standard’ DRT, indefinites in a main clause cannot be cataphorically associated with a pronoun in a of left-adjoined subordinate clause because the indefinites introduce a DR only in the most local context. This context is not accessible to a pronoun in the dominating DRS in conditional sentences. The situation is illustrated in Figure 5 which gives a partial analysis of the sentence If Fred owns it1, he will drive a BMW1 like a maniac, showing how the DR the pronoun it fails to link to that of  a BMW.  Checking the slightly simpler example in (37a) with its three variants in (37b) to (37d) against the contexts in (38), we get the results in Table 5 which are entirely consistent with this approach and our hypotheses concerning processing.

37a
When Frieda lied to a boyfriend, he didn’t trust her again.

37b
When she lied to him, a boyfriend didn’t trust Frieda again.

37c
When Frieda lied to him, a boyfriend didn’t trust her again.

37d
When she lied to a boyfriend, he didn’t trust Frieda again.

38a
Context A: Dishonesty is always destructive …

38b
Context B: Frieda should be honest. Her mother’s always telling her…

38c
Context C: Rupert’s no fool, although his father doesn’t think so …

Table 5

Context A
Context B
Context C

SBJA-OBJA
Yes
Yes
Yes

SBJC-OBJC
No%
No%
No

SBJA-OBJC
No%
No%
No

SBJC-OBJA
No
Yes
No

Note that a cataphoric link is not always impossible with an indefinite in a main clause, as indicated by the percentage signs in Table 5. However, this link can only be made if the indefinite has a specific interpretation: there is a specific boyfriend, x, such that when Frieda lied to x, x did not trust her again. In such cases, the link between the 'cataphoric' pronoun is mediated through a link to a DR that is somehow associated with the DR of the indefinite NP. This is illustrated by the DRS in Figure 12 where the y/z indicates the specificity of the indefinite.


Figure 12

With generic indefinites we find a different pattern again. In these constructions, a cataphoric link can be established  between a pronoun in the subordinate clause with an indefinite in the main clause. Consider the sentences in (39) and the contexts in (40).

39a
Whenever Frieda snaps at a boy, he never goes out with her again.

39b
Whenever she snaps at him, a boy never goes out with Frieda again. 

39c
Whenever Frieda snaps at him, a boy never goes out with her again. 

39d
Whenever she snaps at a boy, he never goes out with Frieda again. 

40a
CONTEXT A: A quick temper is not a social asset.

40b
CONTEXT B: Frieda’s mother thinks she should try to be less aggressive.

40c
CONTEXT C: Boys are sensitive creatures, my nephew informs me . . .

As shown in Table 6, a cataphoric link in (39b) can be established between him and a boy in all contexts, as it can in (39c) with Context B in which Frieda is already established as a potential referent:

Table 6

Context A
Context B
Context C

SBJA-OBJA
Yes
Yes
Yes

SBJC-OBJC
Yes
Yes
Yes

OBJC-OBJA
No
Yes
Yes?

SBJA-SBJC
No
Yes
Yes?

The same pattern can be seen with examples that show the same grammatical functions for pronouns and potential antecedents. This is exemplified by the examples in (41) with respect to the contexts in (42). Table 6 shows the results.

41a
If Rupert shouts at a woman, he always buys her some flowers the next day. 

41b
If he shouts at her, Rupert  always buys a woman some flowers the next day.

41c
If Rupert shouts at her, he always buys a woman some flowers the next day.

41d
If he shouts at a woman, Rupert always buys her some flowers the next day.

42a
CONTEXT A: People behave in the most contradictory ways…

42b
CONTEXT B: Women should be kept happy. Or so my mother tells me, anyway  ... ...

42c
CONTEXT C: Rupert is quite chivalrous really, although his father doesn't think so ...

Table 7

Context A
Context B
Context C

SBJA-OBJA
Yes
Yes
Yes

SBJC-OBJC
Yes
Yes
Yes

SBJA-OBJC
No
Yes?
Yes

SBJC-OBJA
No
Yes?
Yes

These patterns can be explained, provided that generic contexts permit an indefinite in a main clause to bind a variable in a preceding subordinate clause. Kamp and Reyle (1993) do not give much discussion about generic constructions (see pp. 294-296) and we will not investigate the topic in detail. However, adapting ideas put forward in Chierchia (1995) and Carlson (1989), we adopt the hypothesis that the analysis of generic constructions involves the extraction of indefinites from the clause to form the restriction of a generalised quantifier whose scope is the DRS of the clause with variables replacing the indefinites (Kamp and Reyle 1993:411). The DRS for the sentences in (39a) and (39b) is given by Figure 13 below whose intended interpretation is In generic situations, if y is a boy, then whenever Frieda snaps at y, y never goes out with her again. 






Given the DRS in Figure 13, the pattern of acceptability for the variants in (39) with respect to different contexts shown in Table 6 is predicted by the Processing Constraint. For (39a), whatever the context, the subordinate clause may be processed first to yield accessible DRs for both anaphors in the main clause. For (39b), again whatever the context, processing the main clause first will provide accessible DRs for the cataphoric pronouns in the subordinate clause. However, in the other two variants, acceptability is determined by the availability of appropriate DRs already given by the context. In context A in (40), processing neither the main clause nor the subordinate clause will provide accessible DRs for both pronouns in (39c) and (39d). If the subordinate clause is processed first, no antecedent may be recovered for him and if the main clause is processed first, her fails to get identified with an available DR. However, in context B, where the DR of Frieda is provided by the initial context, processing the main clause in (39c) or the subordinate clause in (39d) first allows her to be linked to this DR, while the indefinite is extracted out of the clause to provide the antecedent for the bound pronoun him, whether it is linearly anaphoric or cataphoric. In context C, however, a question mark appears besides the affirmative for both the variants shown in (39c) and (39d). This is intended to indicate that acceptability  is not as strong as in context B, but that the appropriate links do appear to be constructible. This could be explained if the pronoun him can be linked to the plural discourse referent boys, through the creation of a new singular DR which is a member of the set DR associated with the plural noun phrase. This would allow the subordinate clause in (39c) or the main clause in (39d) to be processed first to provide the DR associated with Frieda. The acceptability of the sentence as whole then depends on the possibility of pragmatically linking the DR of the generic noun phrase,  a boy, with the created variable. This is illustrated in Figure 14.


 





Similar patterns with respect to different contexts can be seen in sentences where both noun phrase antecedents are indefinite. The sentences in (43) show mixed grammatical functions for pronouns and noun phrases whilst those in (44) show the same grammatical functions. Evaluating both sets of sentences with respect to the contexts in (45) gives the results in Table 7.
43a
Whenever a girl lies to a boy, he never trusts her again.


43b
Whenever she lies to him, a boy never trusts a girl again.


43c
Whenever a girl lies to him, a boy never trusts her again.


43d
Whenever she lies to a boy, he never trusts a girl again.


44a
Whenever a girl lies to a boy, she always upsets him.



44b
Whenever she lies to him, a girl always upsets a boy.



44c
Whenever a girl lies to him, she always upsets a boy.



44d
Whenever she lies to a boy, a girl always upsets him.



45a
CONTEXT A: Dishonesty is always destructive.

45b
CONTEXT B: Girls should always be honest.

45c
CONTEXT C: Boys are sensitive creatures

Table 8

Context A
Context B
Context C

                                                            SAME-GF

= (44)
SBJA-OBJA
Yes
Yes
Yes


SBJC-OBJC
Yes
Yes
Yes


SBJA-OBJC
No
No
No


SBJC-OBJA
No
Yes
Yes

MIXED-GF = (43)
SBJA-OBJA
Yes
Yes
Yes


SBJC-OBJC
Yes
Yes
Yes


OBJC-OBJA
No
Yes
Yes


SBJA-SBJC
No
No
No

The explanation for the acceptability of examples (44d) (= SBJC-OBJA) and (43c) (=OBJC-OBJA) in contexts B and C can be given along the lines sketched for the acceptability of (39c) in context C above. Consider the processing of (43c) Whenever a girl lies to him, a boy never trusts her again in Context C Boys are sensitive creatures. Starting with the subordinate clause,
 we first construct a generic relation for the subject a girl and then associate the apparent cataphor him with a member of the contextually given generic set  boys, as shown in Figure 15.






Processing the main clause in turn allows the anaphor her straightforwardly to be associated with the DR z, associated with a girl and leads to the creation of a new generic relation for a boy. This introduces a new DR, x, which needs to be pragmatically linked to the DR of the pronoun him to yield a fully generic interpretation, as illustrated in Figure 16. The nature of the pragmatic linking in these examples and why it is necessary (i.e. (43c) cannot be interpreted as When a girl lies to a boy, some other boy never trusts her again) is not something that can be explored here, although it is possible that an explanation could be given in terms of Relevance Theory (Sperber and Wilson 199X): in assigning values to variables, least processing effort is expended if, wherever possible, the same value is assigned to variables with the same property.  In interpreting Figure 16, therefore, u and x, which both have the property of being boys will be assigned the same value. Whatever the best explanation of this pragmatic linking may be, however, what is important for our purposes is that the context permits the association of an apparent cataphor with some discourse referent  of the appropriate sort that allows the processing of the clauses to proceed in an orderly and exhaustive fashion, without the need for partial processing of constituents.

Figure 16




Note that the examples in (43d) and (44c) are not acceptable in any context, despite the fact that the current theory suggests that they should be.  Such examples have a pronominal subject in the main clause and are noted in Chierchia (1995:130) as being ungrammatical. He suggests that this is due to the general constraint reproduced in (46).

(46) Pronominal Subject Constraint: No NP in the if/when clause can antecede a pronoun in the subject position of the main clause if there is a dependency going backwards from the main clause to the if/when clause. (Chierchia 1995:131)

Chierchia explains this constraint as arising from a Principle C violation (Chierchia 1995:146) induced by his particular reconstruction analysis of these constructions, as the subject pronoun ends up c-commanding its intended antecedent. Such an account is not open to the standard DRT analysis presented here, however, and furthermore it does not seem that an explanation in terms of Principle C is fully generalisable. In fact, it seems that the constraint only operates when the subject pronoun is intended to be linked to a generic antecedent and where the cataphor is also to be linked to an indefinite noun phrase. It does not operate when the antecedent of the anaphor or the cataphor is definite, i.e. a definite noun phrase or a proper name. This is illustrated in the examples in (47) which collect together examples from elsewhere in the paper and which are fully acceptable, despite the appearance of an anaphor in subject position of the main clause. Since these examples would be analysed in terms of Chierchia’s reconstruction rule in the same way as examples with two indefinites, the subject pronoun in the main clause would c-command its definite antecedent. Hence, the Principle C account cannot be correct.

47a
When Frieda lied to him, she hurt Rupert. (29c)

47b
When she lied to Rupert, he didn’t trust Frieda  again. (31d)

47c    When she lied to a boyfriend, he didn’t trust Frieda again. (37d)

47d
Whenever she snaps at a boy, he never goes out with Frieda again. (39d)

47e
If Rupert shouts at her, he always buys a woman some flowers the next day. (41c)

Furthermore, this affect is not just seen in main clauses, but also surfaces if a sentence contains a second subordinate clause that follows the first. The examples in (48a) and (48b) are difficult to interpret with the cataphor him associated with the indefinite generic a boy.  However, the parallel examples in (48c) and (48d) with only anaphoric dependencies are fine, as are the examples in (48e) where the subject of the second subordinate clause is not a pronoun or (48f) where both NPs in the second subordinate clause are pronouns.

48a
??Whenever she shouts at a boy, if he’s nasty to a girl too, she always regrets it later.

48b
??Whenever a girl shouts at him, if she upsets a boy, she always regrets it later.

48c
Whenever a girl shouts at a boy, if he’s nasty to her too, she always regrets it later.

48d
Whenever a girl shouts at a boy, if she upsets him, she always regrets it later.

48e
Whenever a girl shouts at him, if a boy’s nasty to her too, she always regrets it later.

48f
Whenever she shouts at a boy, if she upsets him, a girl  always regrets it later.

The fact that the subject pronoun in the whenever clause in (48f) can be linked to the indefinite noun phrase in the if clause or the main clause indicates that the descriptive constraint here does not involve a reference to dependency relations between clauses (i.e. between main and subordinate clauses) but to linear order. In other words, it is the fact that there is a dependency going ‘backwards’ from one clause into another that prevents a link being made. 

Combining this observation with the one noted above, that it is a link to an indefinite noun phrase that is not permitted, we can restate the Pronominal Subject Constraint in (46) to give a much more restricted condition, as in (49):

49
Pronominal Subject Constraint: No indefinite NP in a subordinate clause can antecede a pronoun in the subject position of another clause that follows it in linear order if there is a dependency going from that clause to an indefinite noun phrase that is contained in the subordinate clause.

Unfortunately, explaining this constraint within the framework of this paper does not seem to be possible. All that we can say is that Chierchia’s statement of the restriction is not empirically correct and that temporal order is significant. Although the nature of the relation between genericity and order remains obscure, it is clear that processing is implicated in the Pronominal Subject Constraint and that this gives support to the hypothesis that interclausal anaphoric resolution is principally dependent on the linear order of clauses.

We have seen in this section that anaphoric and cataphoric linking to indefinite noun phrases, as to definites and proper names, is constrained by processing considerations. Cataphoric linking to non-generic indefinites are structurally restricted by the constraints associated with the indefinite article, and cannot normally be established unless the context permits the pragmatic postulation that there is some specific referent of the indefinite. Cataphoric links to  generic indefinites is, however, possible. Mixed anaphoric and cataphoric dependencies between the clauses of a complex sentence is also permissible, but only when the context is rich enough to provide a potential antecedent for one of the pronouns in the sentence independently of the DRs provided by any noun phrases in the sentence itself. The fact that such sentences are not acceptable in neutral contexts supports the hypothesis that the linking of one of the pronouns in such a sentence to a potential antecedent must be mediated through a linking to a contextually given DR. This further supports the hypotheses that anaphoric and cataphoric resolution of pronouns in English is determined by linear order and that one clause must be fully processed before another is attempted.

7. Conclusion

In this paper we have argued for three principal hypotheses: 

· no two clauses can mix interclausal anaphoric and cataphoric reference;

· true interclausal cataphora can only occur where a subordinate relation is initially marked at the outset;

· the temporal order of clauses determines the accessibility of antecedents to pronouns in an obvious and straightforward fashion.

Most cases of apparent cataphora we have shown to be dependent on the prior establishment of one of the discourse referents, so that the apparent cataphor, in fact, behaves anaphorically and is only indirectly linked to the apparent antecedent noun phrase that follows. This constraint does not hold for subordinate clauses which may establish true cataphoric links with a following main clause, but only where there is no anaphoric link from the main clause into the subordinate clause.

We have indicated that these hypotheses follow from a simple constraint on the processing of pronouns within clauses which requires clauses to be fully processed and all pronominal links resolved in strict temporal progression, except where a subordination relation is overtly marked, in which case a following main clause on which the subordinate clause is dependent may be processed first. We have suggested that Discourse Representation Theory adopt the Processing Constraint in (11) which entails that  the linear order imposed on the DRS Construction Algorithm in (2) need not be stated, since the Processing Constraint applies to all clauses, whether sentential, subordinate  or co-ordinate. It further allows the theory to dispense with the complex system of indexing between sentential (and other) conjuncts and disallows the processing of arbitrary parts of complex sentences. While there remain certain problems with regard to the establishment of links between anaphoric pronouns and indefinite noun phrases in certain sentences, as envisaged in the Pronominal Subject Constraint, the hypothesis that clauses are processed in strict temporal order except where a subordinate relation is marked provides a neat constraint on cataphora that is theoretically elegant, empirically sound for English and  simple enough  to be easily tested against data from other languages.
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� See also Kempson (1995) and Kempson and Gabbay (1998) for a more radical theory that gives central prominence to processing.


�. For current purposes, the notion of ‘element referred to’ should be taken informally in the sense of element/entity that appears as the argument of some predicate in a condition. In more elaborated theories, predicates themselves may give rise to discourse referents and so join the ranks of elements that are referred to in the discourse. How a (linguistic) theory of reference (in the sense of Lyons 1977) should (or could) be incorporated into DRT is not a subject that has yet been addressed.


� Here and below, identical indices indicate co-reference and except where specified examples are taken to constitute a complete discourse with no previous linguistic context.


� The dotted line which separates the set of conditions associated with the two sentences in � REF _Ref433358096 \* MERGEFORMAT �Figure 1� has no theoretical value at all, as the conditions of DRS of a text are simply the union of the conditions of all its component sentences.


�. We are ignoring the gender of the pronouns here for expository reasons. Such properties can easily be encoded as conditions on the DRs introduced by the pronouns and so can be used to explain why the linking of the DRs u and v in � REF _Ref433358096 \h ��Figure 1� is the only acceptable one. Any other linking would give rise to non-compatible gender specifications, leading to a logical contradiction through the lexical semantics of gender. 


� The definition of such levels depends on the syntactic theory adopted, but it could be defined in terms of domination or dependency.  We will not pursue the matter here.


� We say nothing here about reflexives. These are constrained by the same linear constraints in these circumstances but obviously other, structural, factors also come into play and complicate the situation. 


� The symbol ( indicates the conditional embedding relation, see Kamp & Reyle 1993:141-165.


� Uppercase indicates an accented syllable.


�. Or Fred’s salience in the discourse context.


�. This would account, for example, for the impossibility of the link shown in (i):


i	If she sees him, Mary will avoid the man in a grey suit3. It3 doesn’t suit him.


�. In a more worked out theory, including modality, it might be possible to give a structural explanation for the difficulty in making the link between y and z in (38). More also needs to be said about the way that the DRs of definites are introduced, but this is well beyond the scope of the current article.


� Since, as we have shown in section 2 above, cataphoric links cannot be established in right adjoined constructions, we do not further consider these constructions.


� See Chierchia 1995:129ff for a discussion of differing judgements according to differences in grammatical relations.


� The acceptability judgements are the authors’ own. Small pilot tests were done to try and extend the number of different judges. However, there were problems in getting informants to focus on the intended variables and where this did happen, subjects reported that their intuitions quickly collapsed. The authors checked their judgements over a fairly long period of time and are satisfied with their consistency. 


� It is not necessary to check for contexts in which both referents have been introduced since these will always provide accessible referents for the pronouns whatever the sentence.


� Clearly the nature of this link remains to be specified, but this would allow one to maintain the general approach that indefinites in non-generic contexts introduce a DR only into a local box. The alternative approach would entail a weaker theory in which indefinites sometimes introduce a local DR and sometimes a non-local one.


� In this and the following figures, we have not attempted to characterise more fully the import of the complementizer when. Within the DRS, we represent the semantic effect of the word as a subordinator in the same way as if , which is sufficient for our purposes although a more detailed analysis of temporal subordinate clauses would require a further specification of this relation.


� Notice that in Context B, where girls is introduced into the discourse, the analysis has to begin with the main clause.


� Note that in a sentence like Whenever she shouts at a boy, if a girl upsets him, she always regrets it later there can be no link between the cataphoric pronoun in the first subordinate clause with the indefinite NP in the second, because these subordinate clauses must be processed in order relative to each other. 
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