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, Cornish, 1999: §6.5, to appear a.) maintain that this is possible when the referent is central within the discourse representation currently in focus at the point when the pronoun occurs in a text.

We suggest that both sides in the debate may be correct, in that while peripheral implicit referents evoking the means or the instrument whereby a given state of affairs is established are not targetable via such indexical forms (or are only so with difficulty), central or 'nuclear' implicit referents are. We put this hypothesis to the test in two experiments, involving different languages (English and French). The results of each were very similar, and indicated the existence of an interaction between the explicit vs. implicit character of the antecedent references and the central vs. peripheral nature of the referents concerned.

 Givenness Hierarchy.

Introduction

Coherent discourse makes frequent use of reference to previously mentioned or otherwise evoked referents. In many cases this anaphoric reference can be direct, in the sense that it refers to an explicitly mentioned or contextually given referent in previous discourse (as in (1) below). In these cases, the speaker can assume that an addressee already has access to a discourse representation of the intended referent within the memory model of the discourse under construction (or that it can easily be instantiated via the context at hand); and moreover, that that representation is highly activated at the point of the utterance. However, when an anaphor does not retrieve the referent directly evoked via previous linguistic mention or salient presence within the surrounding situation, but instead is Background 1 See Cornish (to appear a.) for further attested examples in French, German and Spanish, [START_REF] Reichler-Béguelin | Anaphores associatives non-lexicales: incomplétude macrosyntaxique[END_REF] for examples from French (both spoken and written), [START_REF] Gundel | Statut cognitif et forme des anaphoriques indirects[END_REF] for examples from American English, [START_REF] Consten | Towards a unified model of domain-bound reference[END_REF] for examples from German, and [START_REF] Ziv | Pronominal reference to inferred antecedents[END_REF] for examples from English and Hebrew.

Intuitively, it seems reasonable that indirect anaphora should be more difficult than direct anaphora generally, and that in particular for unaccented pronouns, direct anaphora should be considerably easier. There is linguistic and empirical evidence to support this intuition. [START_REF] Erkü | The pragmatics of indirect anaphors[END_REF] argued that indirect anaphora may not be realized via unstressed pronouns after considering examples such as those in (3) and (4) below.

(3) I couldn't use the box you gave me. The bottom/#it fell out. [START_REF] Erkü | The pragmatics of indirect anaphors[END_REF]) (4)

The ant daubs part of her burden onto a cocoon and passes the rest/#it to a thirsty lava. [START_REF] Erkü | The pragmatics of indirect anaphors[END_REF] The authors distinguish three sub-types of indirect anaphora, two of which are relevant for our purposes here: inclusive anaphora and exclusive anaphora. Inclusive anaphora, shown in (3), appears to correspond to what is often termed associative anaphora, in which the introducing element (the antecedent-trigger) evokes a frame within which the anaphor will find its interpretation and reference. In (3), it is a "part-whole" relation that is involved. Exclusive anaphora, shown in (4), refers in terms of a partition within a larger set of entities (in this case, this is a mass), of which the antecedent-trigger's referent is a part, and another sub-set which includes the anaphor's referent.

Our intuitions match those of [START_REF] Erkü | The pragmatics of indirect anaphors[END_REF] for ( 3) and (4), and it seems clear that no unaccented 3 rd person pronoun could realize these two examples of indirect anaphora. For given that the use of this type of indexical expression is reserved for the retrieval of highly activated referents, the indirect (or implicit) referents involved in (3) and (4) could never enjoy such a status: after all, by definition, entities which "are part of a set" or "are associated with that set" in some way, will ipso facto fall outside of the attention focus at the point where the set at issue is evoked (the case of 'the box' in (3)). Moreover, those entities which form the residue of a set or a mass of which only a part has been previously evoked (the case of 'the burden borne by the ant' in (4)) will not thereby be in the attention focus in the same way as the latter referent at the time of utterance. For it is the part detached which will be in psychological focus via the mention, and certainly not the part which remains. Thus it would be impossible for an unaccented pronoun to felicitously retrieve it. Significantly, it would appear that the indirect referents illustrated by (3) and (4) are not potential topics at the points where the relevant antecedent-triggers occur (there is no potential "aboutness" relation between these referents and the pragmaticallystructured proposition, in Lambrecht's, 1994 terminology 2 ). It is therefore not surprising that they cannot be retrieved by means of unaccented 3 rd person pronouns.

Thus, there are certainly cases in which indirect anaphora is unable to be realized via unaccented pronouns. Before turning to those cases in which it seems equally clear that it can be thus realized, we turn now to some empirical evidence that also supports the idea that pronouns are not suited to indirect anaphora. [START_REF] Sanford | Pronouns without explicit antecedents?[END_REF] investigated pronominal reference to implicit arguments in several studies. They were especially interested in whether the presence of an explicit referent that matched the pronoun in number and gender would interfere with the processing of that pronoun when it was obvious from surrounding context that it should refer to an implicit argument instead. The design of their studies was built principally on arguments from [START_REF] Sanford | Understanding Written Language[END_REF], which argued that fuller forms of reference (for example, definite, lexically-headed NPs) are required for referents evoked only by being part of the scenario retrieved from long-term memory. In their main experiment, [START_REF] Sanford | Pronouns without explicit antecedents?[END_REF] recorded reading times to target sentences containing a pronoun that referred back to either an explicit or implicit referent and that either matched in number and gender with another explicitly mentioned referent, or did not. An example of their materials is given in Table 1. They took him to the station in a van.

Sentence 3

He was charged with breach of the peace.

Question

Was Andy embarrassed by his arrest (Yes)

In the matching gender/number condition, the pronoun it in the target sentence could refer, in principle, to the referent 'Roland's long hair' explicitly mentioned in Sentence 1, and thus in the implicit condition it could be the case that readers would try to initially have the pronoun refer to the explicit referent 'Roland's long hair' rather than to the implicit 'the comb with which Roland parted his long hair'. In the "non-matching" condition, the pronoun they did not agree in number with any explicitly mentioned referent in Sentence 1, and readers would thus not have the option of incorrectly picking an explicitly mentioned referent. Sanford et al. predicted that in those cases where the pronoun agreed in gender and number with an explicitly mentioned referent, readers would take longer to read the target sentence because the pronoun would first be "bonded" to the incorrect referent. They found that this was indeed the case, and that in those cases where the pronoun was intended to refer to an implicit argument but matched in gender and number with another explicit argument, reading times were significantly longer (3163 ms) than when the intended referent was explicitly mentioned (2259 ms). While they found an overall effect of whether the intended referent was explicitly mentioned or not, it would appear that this effect was driven by the "bonding" conditions, because there was no significant difference in reading time found when the pronoun did not match in gender or number with an alternative explicitly mentioned referent (explicit mention: 2317 ms vs. implicit mention: 2456 ms). While Sanford et al. argued that their data showed that indirect anaphora was more difficult than direct anaphora overall, their evidence is not conclusive, in large part because of their lack of a significant difference in the non-matching conditions 3 . Additionally, their results could have been affected by the fact that the pronouns that they tested were all subject pronouns. This means that the pronoun preceded the predicative segment of the sentence (the verb and its dependents), which could encourage it to be interpreted before the rest of the sentence is encountered, thus independently of the influence of the contribution of potentially disambiguating information represented by the predicative part of the sentence. We attempted to avoid this problem in our experiments by using non-subject pronouns: this is because in the French Experiment 1, the target utterance contained an unaccented clitic pronoun which, while it precedes the verb, is not independent of it, either accentually or semantically (unlike English subject or object pronouns, these do not correspond to NPs in syntactic terms). In Experiment 2, the English version, the target sentences contained an object pronoun that followed the verb without being interpretable independently of the information contributed by it.

The issue of processing indirect anaphora is complicated by the fact that there is also evidence that suggests that under certain circumstances it is not marginal, or significantly more difficult to process indirect pronominal anaphors [START_REF] Yule | Pragmatically-controlled anaphora[END_REF][START_REF] Yule | Interpreting anaphora without identifying reference[END_REF]. This work suggests that under the right discourse conditions, indirect anaphora is in fact perfectly acceptable and no more difficult to process than direct anaphora (see the attested example (2) above as an illustration). In a study of natural speech, [START_REF] Yule | Pragmatically-controlled anaphora[END_REF][START_REF] Yule | Interpreting anaphora without identifying reference[END_REF] found that speakers use pronouns to refer to implicit (i.e. indirect) referents quite frequently. He also laid emphasis on the disambiguating, facilitatory role of the predicative component of the anaphoric clause in this study.

But the question remains: what are the "right discourse-cognitive conditions" that allow indirect pronominal anaphora? Cornish (to appear-b) provides evidence from English and French that suggests an important relationship between the conceptual centrality of an implicit argument and pronominal reference. To illustrate this, we will compare the verbal predicate cut with the adjectival predicate pregnant. Verbs of cutting imply the presence of a knife or other cutting instrument. As this instrumental object acts only as the means by which the activity described by the verb is manifested, and thus is peripheral to the event, it is not highly activated psychologically when the verb in question occurs in a text (cf. [START_REF] Lucas | Levels of representation in the interpretation of anaphoric reference and instrument inference[END_REF]. In (5), we see that pronominal reference to an instrumental object is unacceptable 4 .

(5) Martha tried to cut the sucking pigs into pieces, but #it/the knife wasn't sharp enough.

However, if we choose a verb or adjective such as pregnant with a lexical-semantic structure that includes a potentially implicit entity that is nuclear, a direct argument of the general functor defining its lexical-semantic structure, then the retrieval of the implicit entity using an unaccented pronoun is possible, as seen in ( 6).

(6) Barbara is six months' pregnant, and she's already knitted a bonnet and gloves for it.

According to Cornish (to appear-b), what enables the unaccented pronoun it in (6) to retrieve the argument 'Barbara's baby' is the fact that the adjective pregnant means "to have conceived a baby", where 'a baby' is a nuclear argument in relation to the predicate "conceived" [CONCEIVED x, y: (BABY y)] (see [START_REF] Cote | Ranking forward-looking centers[END_REF] for a similar 'lexicalconceptual' approach to implicit reference). What distinguishes cases like pregnant in (6) and cases like cut in ( 5) is that it is only the latter type of predicate that cannot occur with a null complement that designates a specific, unidentified referent (even though this referent may be contextually highly salient). After all, one can cut all manner of physical objects, though when one (inevitably a woman) is 'pregnant', it is necessarily with a human baby, a much more specific kind of entity.

In more recent work, the results of [START_REF] Walker | Activation and use of script-based antecedents in anaphoric reference[END_REF] also suggest that the conceptual centrality of the referent plays a role in indirect anaphora. They found evidence that the conceptual centrality of the referent with respect to a larger discourse context plays an important role in indirect anaphora for noun-phrase (NP) anaphors. They carried out a series of experiments in which the conceptual centrality of the intended referent was manipulated, initially within a 'scripted' context (their Experiment 1). In one experiment, texts were written on several topics, and a referent could be either central to the text (e.g., table in a text with the topic of "Going to a Restaurant") or peripheral, and could be either explicitly mentioned (The hostess seated Jack and Chris at the table implies The hostess seated Jack and Chris), or not introduced at all (Jack and Chris walked into the dining room). Walker and Yekovitch were interested in the reading time for a following sentence that contained a full NP anaphor referring back to this referent ('the table at which Jack and Chris were seated'). They found that for central concepts, there was virtually no difference between how the referent had been introduced (explicit, implicit, no referent). However, when the referent was peripheral, the manner of introduction mattered, with explicit mention triggering faster reading times than implicit mention, which was in turn faster than when there was no referent at all. While Walker and Yekovitch were concerned with centrality as it related to the number of connections to concepts within a text, the notion of centrality can be applied to the concepts introduced in a single sentence. 6 experimental conditions were set up by matching antecedent sentences (whether Explicit, Implied, or No Referent -as in the first sentence in (7) below) with central and peripheral anaphoric sentences. This yielded the following combinations: Central-Explicit, Central-Implied, Central-No Referent, Peripheral-Explicit, Peripheral-Implied, and Peripheral-No Referent (Walker & Yekovitch, 1987: 678). In terms of the results, the most important one was the existence of an interaction between type of concept (Central vs. Peripheral) and type of antecedent (Explicit, Implicit or No Referent). For the Central concepts, there was virtually no difference between the Explicit, Implicit and No Referent antecedent conditions (the reading times for the target sentences were, respectively, 1824, 1824 and 1856 ms: see Table 1, p. 679); however, in the case of the Peripheral concepts, there was the predicted rank ordering of Explicit (1775 ms) < Implicit (1826 ms) < No Referent (1931 ms).

These results are totally in line with those of our two experiments in French and English (see below), where only Walker & Yekovitch's first two antecedent types (Explicit and Implicit) were used in combination with conceptually central and peripheral referents. As already mentioned, in our experiments, the anaphor type used to retrieve these referents was a pronoun, an indexical expression-type which is intrinsically more constrained in reference than definite lexical NPs, when retrieving various types of referent.

To illustrate, let us take three cases from Walker and Yekovitch, ( 7)-( 9), and discuss them with respect to referent centrality5 .

(7) Alison fed the dog chow to Duffy. The dog chow tasted good. ( 8) Alison fed Duffy. The dog chow tasted good. ( 9) Duffy barked at the cabinet door. The dog chow tasted good. In (7), it is clear that subjects would have no difficulty in integrating the contents of the two sentences, the antecedent-trigger being explicit, and the anaphor a complete repetition of it. In (8), the antecedent-trigger is implicit, the non-realized second internal argument of fed being construed as <food> of some kind via the selection restriction imposed on this argument position by the predicate feed. This referent would then presumably be narrowed down to 'dog food' via the explicit realization of the recipient argument Duffy (prototypically denoting a dog, in American culture). As such, this referent can be considered a nuclear one, in the same way as the explicitly realized referent 'the dog chow which Alison fed to Duffy' in (7).

In our view, the evidence supporting the position that indirect pronominal anaphora is marginal or impossible is somewhat problematic because it appears to be based on cases in which the anaphoric referent is peripheral to the event which evokes it or in which the issue of referent centrality is not controlled for (cf. also example ( 7), as well as examples ( 3) and ( 4) above from [START_REF] Erkü | The pragmatics of indirect anaphors[END_REF]. Importantly, Sanford et al.'s (1983) study is one such case, where at least the intended referent in the "matching" condition illustrated in Table 1 is conceptually "peripheral" and not "central", a 'comb' being a means by which one can part hair. Thus, our hypothesis is that in many cases these referents tested were not central, nuclear participants in the state of affairs evoked in each case, even though they are cognitively involved in it (as instruments or means); and that this fact could well have had an effect on the time taken by the subjects tested to integrate the content of the utterances referring, via a pronoun, to the implicit referents involved, in relation to the explicit referents. Since these instrumental objects only act as the means by which the activity described by the verb is manifested, they are not highly activated psychologically when the verb at issue occurs in a text (cf. [START_REF] Lucas | Levels of representation in the interpretation of anaphoric reference and instrument inference[END_REF]. It is possible that the absence of any systematic differentiation between central and peripheral implicit referents in this experiment could have led especially to the non-significant difference in reading times obtained in the "no alternative match" condition.

Thus, the different results concerning indirect anaphora could well be due to the failure to take into account the conceptual centrality of the 'antecedent' referent. In order to examine whether such a consideration could unify what appear to be conflicting results, we conducted two experiments, first in French, and then in English, which were designed to establish whether conceptual centrality is a factor in the processing of indirect anaphora.

Experiment 1: French

Experiment 1 was designed to test the hypothesis that indirect anaphoric reference to central (nuclear) referents should be easier than reference to peripheral referents, and that direct vs. indirect reference should make a greater difference during processing when referring to peripheral referents compared to central ones. For this, two-part dialogues were created. We chose to use dialogues because it has been argued that indirect anaphora is more common in natural speech as opposed to written texts (e.g., [START_REF] Gundel | Statut cognitif et forme des anaphoriques indirects[END_REF][START_REF] Yule | Pragmatically-controlled anaphora[END_REF][START_REF] Yule | Interpreting anaphora without identifying reference[END_REF]. The second dialogue turn (the target utterance) contained an unaccented non-subject pronoun (a clitic) that referred to a critical referent evoked in the first, prior utterance. The status of this referent was manipulated via two factors: it could be either a central, nuclear concept within the discourse representation targeted by the pronoun (by virtue of the lexical meaning (predicate-argument structure 6 ) of the trigger involved-(e.g., 'a baby' for being pregnant), or as a function of general or culturally specific knowledge, or it could be peripheral within the representation (i.e., the prototypical means or instrument by which the situation denoted by the predicate was established, or an expected accompaniment to it (e.g., 'a midwife')). We will refer to this as the centrality factor. The second factor was whether this 'antecedent' referent was explicitly mentioned in the previous utterance, a factor of explicitness. An example of our materials is given in Table 2, with English glosses provided.

Subjects were asked to read each speaker's turn in the dialogue (presented separately on a computer screen) and then answer a question about the dialogue as a whole. The logic of the design is this: if it is more dfficult to resolve the pronoun when it is oriented towards a referent that is not introduced explicitly into the discourse (and not inferable in terms of a morphological connection between the antecedent trigger and the expression in terms of which the anaphor would receive its interpretation (for example, a guitarist…the guitar/it)) than when it is, then reading times for the sentence containing the pronoun should take longer when it does not refer to an explicitly mentioned referent, and, further, this effect should be largest when the intended referent is peripheral rather than central in the situation evoked. An example of our materials is given in Table 2, with English glosses provided. Speaker 2 (Target)

Oui, elle l'a déjà rencontrée pour l'accouchement sans douleur.

Yes, she's already met her for the natural childbirth course.

6 See [START_REF] Cote | Ranking forward-looking centers[END_REF] and Cornish (to appear-a, to appear-b) for analyses of potentially referent-evoking arguments within the lexical-semantic structure of given predicates. In a processing context, [START_REF] Mauner | Implicit arguments in sentence processing[END_REF] and [START_REF] Mauner | When is participant information encoded? Evidence from eye-monitoring[END_REF] have shown experimentally that subjects have access to information concerning participants as soon as they encounter a given verbal predicate in an incoming utterance-whether the participants in question have been syntactically realized or not. 

Method

Subjects Twenty undergraduate students of the University of Poitiers participated. All were native speakers of French with no known reading disorders, with vision normal or correctedto-normal. They took part in the experiment voluntarily.

Design and Materials

We crossed two factors: explicitness (implicit vs. explicit) and centrality (nuclear vs. peripheral), giving the experiment a 2 x 2 design with all factors within participants and items. Twenty-four dialogues were constructed in the following way: predicates were chosen that had both clear central arguments peripheral arguments. These were then used to structure the first turn (Speaker 1) of the dialogue. The first sentence of Speaker 1 was the same for all four conditions, and introduced this predicate. In the explicit conditions, a second sentence was used that explicitly mentioned the critical argument of the predicate, either the central or peripheral argument -in subject position in each case. This argument differed in grammatical gender from other arguments in Speaker 1's utterance, so that reference back to it could be as unambiguous as possible. The second turn of the dialogue, uttered by Speaker 2, contained an utterance that referred to the target argument from Speaker 1's turn using a non-subject clitic pronoun and whose other content supported the correct interpretation of the pronoun.

To ensure that subjects read the texts for understanding, each dialogue was followed by a true/false statement bearing either on the target utterance (in the case of the "implicit" Conditions 1 and 3), or on the initial utterances (in the case of the "explicit" Conditions 2 and 4). The statements oriented towards the target (pronominal) utterances in Conditions 1 and 3 were always "true", while those directed towards the initial utterances in Conditions 2 and 4 were always "false". This was in order to ensure that the subjects understood the referent targeted by the pronouns in the two "implicit" Conditions. The subjects had to react as quickly as possible by judging whether the statements were true or false with respect to the situation evoked. Additionally, twenty-four filler texts were created in order to prevent subjects from developing strategies for processing the experimental materials.

Four lists of experimental items were created such that each experimental item appeared exactly once in each list and every list had the same numbers of items from each condition. Thus, no participant saw any item more than once, and each item appeared in each list in a different condition. All the filler items were included in each list. All the items in a list were presented in random order for each participant.

Procedure

Subjects were tested individually in a quiet room. Successive stimuli appeared in the center of a Macintosh computer screen with a white background. Stimuli were presented and data were collected in a Psyscope script [START_REF] Cohen | Psyscope : A new graphic interactive environment for designing psychology experiments[END_REF]. The first two sentences were presented in black characters (Times 18-point bold characters). Responses were collected via a button box with three buttons. A first press on the middle yellow button triggered the appearance of the first utterance. A second press on the same button made the first utterance disappear, and it was replaced by the second utterance (i.e. the reply) which appeared in the same location as the first utterance. A third press on the yellow middle button made the second sentence disappear, and the true/false statement appear (red Times 24-points characters). The participant responded by using the right-hand green button for "true" or the left-hand green button for "false" (an inversion of the buttons was applied if participants were left-handers). The statement remained on the screen until the participant responded. This answer was followed by feedback on the expected correct answer (red underlined Chicago 24points characters). A final press on the yellow button made the message "Next Trial" appear.

The time lag between the first yellow button press and the second was taken as the reading time of the first clause, and the time between the second and the third was taken as the reading time of the second clause. The time taken to answer the question was also measured, along with the nature of the response.

Participants were seated in front of a computer screen in a quiet room. They were made aware before starting the experiment that the texts they were about to read fell within the genre of spontaneous spoken discourse, so that they would expect to encounter a type of unplanned language which does not correspond to normative written prose. They were then asked to read each dialogue turn by themselves and press a button to continue to the next turn after they had finished reading the first. They were also instructed to press the button corresponding to their judgement (true or false) when they saw the true/false statement after each dialogue. Each dialogue turn and true/false statement was clearly indicated. Between each trial a "ready" screen remained on the screen until participants pressed a button to indicate they were ready to continue the experiment.

Predictions

We expected, contrary to [START_REF] Dik | Stepwise Lexical Decomposition[END_REF] and [START_REF] Erkü | The pragmatics of indirect anaphors[END_REF], that non-subject unaccented pronouns would retrieve implicit referents (and hence "indirect" ones, in the terminology used by the latter authors). Similarly, contrary to [START_REF] Sanford | Understanding Written Language[END_REF] and [START_REF] Koenig | A-definites and the discourse status of implicit arguments[END_REF], we predicted that a pronoun can in fact felicitously retrieve an implicit referent without undue processing cost -but on condition that it is "nuclear" in terms of the situation which is evoked. Unlike [START_REF] Sanford | Pronouns without explicit antecedents?[END_REF], our design systematically varied the type of implicit referent to be retrieved (by distinguishing between those which are nuclear and those which are peripheral). Thus, when the antecedent referent is nuclear, there need not be any significant difference in reading time between the explicit and the implicit conditions. On the other hand, when the referent is peripheral, reading times in the explicit conditions should be faster than those in the implicit ones. Similarly, in the implicit conditions, reading times should be faster with a nuclear referent than with a peripheral referent, while there should be no significant difference in reading times between the explicit conditions.

Results

The average percentage of correctly answered true/false statements was 93%, with no significant difference in response accuracy between conditions.

The reading times for the critical, second dialogue turn are shown in Figure 1, broken down by condition. The results show that overall the utterances with anaphoric reference to implicit referents were read more slowly than those with explicit referents, and that utterances with anaphoric reference to peripheral referents were read more slowly than those with central referents. These factors appear to interact, however, because in the implicit conditions, the peripheral target utterance was read much more slowly than the nuclear one, and further, the peripheral one was read more slowly when the target referent was implicit compared to when it was explicitly mentioned. Critically, there does not appear to be a major difference in reading time when the nuclear referent was implicit compared to when it was explicitly mentioned.

Figure 1 Experiment 1: Reading times for target dialogue turn (Speaker 2)

To examine these observations statistically, reading times were submitted to two-way repeated-measures analyses of variance (ANOVAs) using both participants (F1) and items (F2) as random factors. The fixed factors entered into the ANOVAs were explicitness (implicit vs. explicit) and centrality (nuclear vs. peripheral). Variability is reported with 95% confidence-interval halfwidths based on single degree-of-freedom comparisons [START_REF] Loftus | Using confidence intervals in within-subject designs[END_REF]. The results of this analysis support the observations above. There were main effects of both explicitness (F1(1,19) = 11.5, p < ???, F2(1,23) = 9.55, p < ???) and centrality (F1(1,19) = 22.8, p < ???, F2(1,23) = 24.4, p < ???) as well as a significant interaction between these two factors (F1(1,19) = 6.52; p < .02, F2(1,23) = 4.75 p < .05). Pairwise comparisons within both factors reveal that when the referent was implicit, the target utterance was read significantly slower when the referent was peripheral compared to when it was nuclear (F1(1,19) = 11.7, p < .01, F2(1,23) = 10.4, p < .01) but that there was no such difference when the referent was explicitly mentioned (Fs < 1?). However, importantly, while the peripheral referent caused slower reading times when it was implicit compared to explicitly mentioned (F1(1,19) = 33.8, p < .01, F2(1,23) = 21.2, p < .01), there was no such difference between the explicitly and implicitly mentioned referent when it was nuclear (F1(1,19) = 1.87, p > .05, F2(1,23) = 2.16, p > .05). It is clear from a comparison of the error rates in response to the statements following the dialogues in the Implicit conditions (where these were oriented towards the referents of the pronouns in the target utterances), that subjects understood the peripheral referents correctly -just as well, in fact, as the nuclear referents, since the difference in error rates regarding these two types of referents was not significant (5.8% for the nuclear implicit referents, and 7.5% for the peripheral ones).

Discussion

Our predictions are largely borne out by the results of Experiment 1: while there is an overall main effect of explicitness, in which having an explicit referent causes faster reading times than an implicit referent, this interacts with centrality, with peripheral referents showing a much larger effect and central referents showing a small, statistically insignificant effect. This suggests that the overall effect may have been driven by the peripheral conditions, and supports the idea that central referents are easily referred to via unaccented pronouns, regardless of whether they are explicitly mentioned or not.

Because the notion of conceptual centrality is semantic and pragmatic rather than formal, it should be applicable in different languages, and thus these results should be replicable when tested in another language. To test this prediction, we adapted our materials to English and conducted a second experiment. If our results are due to conceptual centrality and not something specific to how French anaphors are processed, then the results from Experiment 1 should be replicated. One important difference between English and French in relation to our study concerns the position of object pronouns relative to the verb: in French, these are pro-clitic, and thus precede the verb (which performs a significant orienting, and hence disambiguating function in connection with the establishment of reference). In English, on the other hand, the relevant pronoun follows the verb which governs it. Such a purely linguistic difference between the two languages might therefore have a measurable effect on relative reading times in the case of the target utterances.

Experiment 2: English

The materials from Experiment 1 were translated (with modifications as necessary) into English and tested with native British English speakers. An example of the English version of the materials is given in Table 3.

As in Experiment 1, subjects were asked to read each speaker's turn in the dialogue and then react to a statement about the dialogue as a whole, with the logic being the same as in Experiment 1. As in Experiment 1, subjects were asked to read each speaker's turn in the dialogue and then react to a statement about the dialogue as a whole, with the logic being the same as in Experiment 1.

Method

Subjects Twenty undergraduate students of the University of Sussex participated in exchange for 3 GBP. All were native speakers of English with no known reading disorders, with vision normal or corrected-to-normal.

Design and Materials

The design of the experiment was identical to that of Experiment 1. All dialogues from Experiment 1 were carefully translated into English. For several items, the English translation was somewhat awkward, or in the case of critical dialogues, had an unavoidably ambiguous target pronoun. In these cases, new English dialogues were constructed according to the same criteria as in Experiment 1. Critical dialogues can be found in Table 3. As in Experiment 1, four lists of experimental items were created such that each experimental item appeared exactly once in each list and every list had the same numbers of items from each condition. Thus, no participant saw any item more than once, and each item appeared in each list in a different condition. All the filler items were included in each list. All the items in a list were presented in random order for each participant.

Procedure

The instructions and ancillary terms (i.e. the "ready" between dialogues, "true" and "false") were translated into English. The procedure was otherwise identical to Experiment 1.

Predictions

The predictions for Experiment 2 are the same as those for Experiment 1, as we expect the difference in language to have no effect on the pattern of results: when the antecedent referent is nuclear, there should not be any significant difference in reading time between the explicit and the implicit conditions. When the referent is peripheral, reading times in the explicit conditions should be faster than those in the implicit ones. Finally, in the implicit conditions, reading times should be faster with a nuclear referent than with a peripheral referent, while there should be no difference in reading times between the explicit conditions.

Results

The average percentage of correctly answered true/false statements was 91%, with no significant difference in response accuracy between conditions.

The reading times for the critical, second dialogue turn are shown in Figure 2, broken down by condition. While the overall reading times were somewhat faster than those in Experiment 1, the pattern of results is identical to that found there.

Figure 2 To examine the data statistically, as before, reading times were submitted to two-way repeated-measures analyses of variance (ANOVAs) using both participants (F1) and items (F2) as random factors. The fixed factors entered into the ANOVAs were explicitness (implicit vs. explicit) and centrality (nuclear vs. peripheral). Variability is reported with 95% confidence-interval halfwidths based on single degree-of-freedom comparisons [START_REF] Loftus | Using confidence intervals in within-subject designs[END_REF]. The results of this analysis support the observations above. There were main effects of both explicitness (F1(1,19) = 21.1, p < .001, CI = ±220; F2(1,23) = 30.2, p < .001, CI = ±181) and centrality (F1(1,19) = 10.8, p < .005, CI = ±228; F2(1,23) = 9.5, p < .005, CI = ±240) as well as a significant interaction between these two factors (F1(1,19) = 10.0; p < .005, CI = ± 304; F2(1,23) = 11.1 p < .005, CI = ±286). Pairwise comparisons within both factors reveal that when the referent was implicit, the target utterance was read significantly slower when the referent was peripheral compared to when it was nuclear (t1(1,19) = 3.89, p < .001, t2(1,23) = 3.6, p < .001) but that there was no such difference when the referent was explicitly mentioned (ts < 1). However, importantly, while the peripheral referent caused slower reading times when it was implicit compared to explicitly mentioned (t1(1,19) = 5.13, p < .001, t2(1,23) = 5.53, p < .001), there was no such difference between the explicitly and implicitly mentioned referent when it was nuclear (t1(1,19) = 1.16, ns; t2 (1,23) = 1.37, ns).

Discussion

This experiment replicated the results found in Experiment 1, showing that the results were not due to something specific to French anaphor resolution, and supporting the idea that the critical manipulation of antecedent reference centrality was indeed conceptual in nature.

General Discussion

These results appear to account for why there appears to be evidence both for and against the use of pronouns in indirect anaphora. We see that, contrary to what is claimed by [START_REF] Dik | Stepwise Lexical Decomposition[END_REF], [START_REF] Erkü | The pragmatics of indirect anaphors[END_REF], [START_REF] Gundel | Statut cognitif et forme des anaphoriques indirects[END_REF], [START_REF] Koenig | A-definites and the discourse status of implicit arguments[END_REF], [START_REF] Sanford | Understanding Written Language[END_REF] and [START_REF] Sanford | Pronouns without explicit antecedents?[END_REF], non-subject unaccented pronouns in French and English are capable of retrieving an implicit referent; however this is only true when the referent is nuclear in relation to the predicate that evokes it, and not peripheral.

This result may be compared with recent work by [START_REF] Greene | Unheralded pronouns and management by common ground[END_REF] on the processing of what they call "unheralded pronouns" (see also [START_REF] Gerrig | Memory processes and experiential continuity[END_REF][START_REF] Mckoon | Pronoun resolution without pronouns: some consequences of memory-based text processing[END_REF]. These authors reported several probe recognition experiments using texts where a pronoun was very distant (more than eight sentences) from its antecedent. They found that the long distance did not cause processing difficulty for the pronoun when the sentence in which the pronoun occurred was immediately preceded by a sentence that re-evoked certain entities related to the antecedent referent (thus making the referent highly accessible).

Our results are consistent with theirs in that we, too, found that the explicit mention of the target referent in the vicinity of a pronoun is not a sine qua non condition for rapid and efficient processing of that pronoun. Like [START_REF] Greene | Unheralded pronouns and management by common ground[END_REF], we emphasize that a pronoun can be readily understood if certain elements of the context enhance the accessibility of its target referent. However, we believe that our results can be seen as a stronger argument, for three reasons. First, contrary to Greene et al., we used materials where the target referent was not explicitly mentioned in the texts at all. Second, the probe-recognition task used by Greene et al. required participants to decide whether the antecedent-trigger was present in the text. Recently, [START_REF] Gordon | Language comprehension and probe-list memory[END_REF] have shown that such probe recognition tasks can cause participants to strategically maintain in working memory certain words which are probable probes in the experimental texts. This strategy was also possible in the experiments reported by [START_REF] Greene | Unheralded pronouns and management by common ground[END_REF], since the filler texts could be distinguished from the experimental texts: for the filler texts were the only texts where more than one probe appeared.

Finally, Greene et al. did not compare different conditions where the antecedent should be more or less accessible before the pronoun was read. In other words, they could not show that their "unheralded pronouns" were easy to process, since all their conditions were a priori similar regarding the accessibility of the 'antecedent' referent at the point when the pronoun was read. In our experiments, we constructed a condition (the "peripheral antecedent" one) where we predicted a longer reading time for the pronoun. This prediction was confirmed.

When our results are considered in combination with previous linguistic and experimental evidence, it suggests that there is a scale of conceptual centrality for a referent, with nuclear referents at one end and associative or complementary referents at the other, with peripheral referents somewhere in between (for "associative" and "complementary" referents, see the occurrences of the full NPs the bottom and the rest in examples ( 3) and ( 4), respectively). This scale, which includes the various possibilities of retrieval of these referent types via pronouns and definite lexical NPs, is shown in Table 4. Table 4 Three types of indirect referent and their targetability via pronouns and definite lexical NPs Starting from the bottom, right-side of this scale, we have associative referents which form part(s) of an object (as illustrated by Erkü and Gundel in example (3) above) or the residue of a mass of which a part is removed (seen in ( 4)). These entities, although inferable, are in the background of attention at the point where the whole of which they are a part is evoked-or when a subdivision is indicated within it, as in the case of example (4). We predict that it is these referents that cannot be retrieved via a simple unaccented pronoun (whether subject or non-subject), although further work is needed to test this experimentally.

Next, there are the referents involved in the evocation of a situation which are peripheral: active, but not central in the mental representation of this situation. These are the instrumental or "means" entities which contribute to the setting up of that situation: these referents are only retrievable with difficulty via unaccented pronouns, but this difficulty is not as absolute as in the case of the associative background referents illustrated by ( 3) and (4) (see also the referent 'the comb' in the target implicit utterance in Table 1, in the "matching" condition). Finally, we find that implicit "nuclear" referents are easily retrievable via nonsubject unaccented pronouns, almost as easily in fact as their "explicit" counterparts (see the pronoun 'em in the man's turn in (2) for an attested example, as well as the results of [START_REF] Walker | Activation and use of script-based antecedents in anaphoric reference[END_REF] Experiment 1 in terms of the average reading time differences for the implicit and 'no-referent' target sentences in the 'central' conditions, compared with that of the same sentences in the 'explicit central' condition).

The three-way distinction in terms of degrees of centrality of potential indirect referents retrievable via 3 rd person pronouns displayed in the scale given in Table 4 is predictable, given what we know of the referring potential of this type of indexical expression. According to [START_REF] Gundel | Cognitive status and the form of referring expressions in discourse[END_REF][START_REF] Byron | Semantically enhanced pronouns[END_REF], 3 rd person ordinary pronouns canonically target referents bearing the most restrictive type of cognitive status on their 6-point scale of referent statuses targetable by a range of indexical forms (determiners and pronouns): see their Givenness Hierarchy, shown below under (10):

(10) in focus > activated > familiar > uniquely identifiable > referential > type identifiable

(it) that (that N) (the N) (indef. this N) (a N) this this N
This status is termed "in focus", which corresponds to referents whose discourse representations are in the foreground of consciousness in psychological terms at the point where the pronoun in question occurs in a particular text. Clearly, however, unaccented pronouns may also have as potential referents discourse entities which bear the next status down on the scale, namely "activated". This is predicted by the authors, since, unlike [START_REF] Ariel | Accessing Noun-Phrase Antecedents[END_REF] similar Accessibility Marking Scale, indexical expression tokens may "move up or down" the Givenness Hierarchy (henceforth GH) as a function of the deriving of implicatures based on Grice's two maxims of Quantity ("Make your contribution as informative as required (for the current purposes of the exchange)" and "Do not make your contribution more informative than is required", respectively). In any case, a given referent type will entail all the statuses occurring to the right of the particular status which it codes on the Hierarchy. [START_REF] Byron | Semantically enhanced pronouns[END_REF] gives a range of attested examples, a number of them corresponding to indirect anaphors, where unaccented 3 rd person pronouns felicitously retrieve referents bearing the cognitive status "activated" but not "in focus", according to [START_REF] Gundel | Cognitive status and the form of referring expressions in discourse[END_REF].

According to the results of our two experiments, 3 rd person (object) pronouns may even retrieve non-explicit referents corresponding to the next position down the GH, namely "familiar". Gundel et al. claim that this status is coded by the indexical expression type corresponding to demonstrative NPs introduced by the distal determiner that (as in Do you remember that summer we spent together two years ago?). This status would seem to correspond to central, highly expected referents, such as those constituting a nuclear argument in the lexical-semantic structure of given verbs and adjectives (potential predicates), as well as central referent-types within cultural stereotypes. The intended referent is not necessarily already 'in focus' or 'activated' at the point where the pronoun occurs, but it is potentially 'familiar' to the addressee on the basis of his/her recognition of the stereotypical situation denoted via the antecedent-trigger predication. This level constitutes the lower limit of retrievability for 3 rd person unaccented pronouns.

Peripheral referents (corresponding to instruments or means), which are only targetable with difficulty via this expression type, might then correspond to the status 'uniquely identifiable', a status coded by definite NPs (in fact, by the definite article, according to Gundel et al.). Interestingly, it is precisely this expression type which [START_REF] Sanford | Understanding Written Language[END_REF] highlighted as capable of retrieving implicit (peripheral) referents7 . This expression type is also, of course, capable of targeting associative or complementary referents, as illustrated in [START_REF] Erkü | The pragmatics of indirect anaphors[END_REF] examples ( 3) and ( 4) by the NPs the box and the rest, respectively. Interestingly too, this is also the cut-off point for candidate referents for topichood, since potential referents bearing the status 'uniquely identifiable' but not any of the higher ones on the GH, though 'identifiable' (by definition), will certainly not be 'activated' to any degree. Thus they could not lay claim to topichood. And since ordinary definite 3 rd person pronouns are sensitive to the topical status of their potential referents, it is not surprising that they should only retrieve 'peripheral' indirect referents with difficulty.

It is clear, finally, that these distinctions in terms of cognitive statuses and degrees of indirectness are not absolute, categorical distinctions, but that they form a fluid continuum. The referential-anaphoric behaviour of 3 rd person object pronouns, as is evident from the results of our two experiments, clearly reflects this fuzziness.

Conclusions

Previous work on indirect pronominal anaphora has found somewhat conflicting results, with indirect anaphora sometimes appearing entirely natural and sometimes appearing marginal, if not completely unacceptable. This suggests that there has been some previously unrecognized factor(s) influencing these results. In this paper, we have identified one such factor: the conceptual centrality of the antecedent. Primarily semantic/pragmatic in nature, this factor appears to be relevant to both French and English indirect anaphors, despite differences in how the two languages encode pronominal reference.

Considering our results with respect to [START_REF] Sanford | Understanding Written Language[END_REF], it appears that "explicit" focus within working memory should not be limited to representations of entities which have been explicitly introduced via lexical means into the discourse. We can nevertheless retain the division proposed by Sanford and Garrod between explicit focus and implicit focus 8 , but place the dividing line elsewhere: central focus, which is equivalent to the cognitive statuses "in focus" and "activated" in [START_REF] Gundel | Cognitive status and the form of referring expressions in discourse[END_REF][START_REF] Byron | Semantically enhanced pronouns[END_REF] Givenness Hierarchy (see (10) above), would contain representations of referents and denotata -as well as the situations in which they are embedded -which are introduced linguistically via nuclear NPs and PPs (fulfilling the subject, direct or indirect object functions), or via predicative phrases. Also within this workspace would be the (implicit) nuclear arguments forming part of the lexical-semantic structure of verbs and adjectives (see examples (2) and ( 6)), as well as the referents introduced perceptually via the interlocutors' focussing on an object or a scene within the utterance situation (see example (1b)).

But the referents or denotata associated with embedded NPs or PPs would not reside within the central focus space, even if they have been introduced explicitly 9 . Nor would the referents or denotata associated with modifying phrases (for example, those which perform an epithetic function). Like the "peripheral" implicit referents in the experiments reported on here, these latter referents or denotata would be located within the peripheral focus space (spanning the boundaries of the cognitive statuses "familiar" and "uniquely identifiable" in the [START_REF] Gundel | Cognitive status and the form of referring expressions in discourse[END_REF], 2000 model: see (10)): clearly, these are not easily retrievable or accessible via an overt unaccented pronoun or via a null anaphor. 8 However, these somewhat inappropriate terms might be more accurately replaced by the terms central focus and peripheral focus, respectively. 9 Blackwell (2003, pp. 118, 122-3) in her corpus-based study of discourse anaphora in spoken Spanish, presents several examples of spontaneous conversation where a previously evoked referent is subsequently referred to within a prepositional phrase via a full definite NP, but not via a pronoun. As she puts it (p. 118), "The speaker's choice of a full NP in in this context is (…) influenced by the fact that el gorro ('the hat') [in Blackwell's example (120)] occurs in a prepositional phrase, a syntactic position where reference to inanimate entities through the use of a more minimal pronoun is unacceptable, or at least highly improbable."

  goat suddenly entered by the half-open front door; but no-one could guess exactly what it was looking for. b [Context: a young goat suddenly enters by the half-open front door. A to B, observing the scene with fascination:] What do you think it's looking for, exactly ?

  (7)´ Alison fed the dog chow to Duffy. It tasted good. (8)´ Alison fed Duffy. It tasted good. (9)´ Duffy barked at the cabinet door. #It tasted good.

  

  

Table 1

 1 Stimuli from[START_REF] Sanford | Pronouns without explicit antecedents?[END_REF] 

			Explicit antecedent	Implicit Antecedent
	Matching	Sentence 1	Roland parted his long hair	Ronald parted his long
	Gender/Number		with a comb.	hair.
		Sentence 2	It was twisted with many teeth missing.
		(Target)		
		Sentence 3	He had had it since childhood.
		Question	Did Ronald part his hair with a brush? (No)
	No Match	Sentence 1	Being arrested by the	Being arrested was
			police was embarrassing	embarressing for Andy.
			for Andy	
		Sentence 2		
		(Target)		

Table 2

 2 Experiment 1: Example Stimuli

			Explicit antecedent	Implicit Antecedent
	Nuclear	Speaker 1	Tu sais que Marie est enceinte de
			six mois encore? Ce nouveau
			bébé naîtra en septembre.
				Did you know that Marie is six-
				months' pregnant again?
		Speaker 2	Oui, elle l'a déjà inscrit à la crèche du quartier.
		(Target)	
		Statement	Marie accouchera de son tout	Marie a prévu l'avenir proche
			premier bébé. (FAUX)	de son bébé. (VRAI)
			Marie will give birth to her very first	Marie has planned her baby's
			baby (FALSE)	immediate future (TRUE)
	Peripheral Speaker 1	Tu sais que Marie est enceinte de	Tu sais que Marie est enceinte
			six mois encore ? Sa sage-femme	de six mois encore?
			est sans doute ravie par la	Did you know that Marie is six-
			nouvelle.	months' pregnant again?
			Did you know that Marie is six-months'
			pregnant again? Her midwife is no
			doubt delighted by the news.

Did you know that Marie is six-months' pregnant again? The new baby will be born in September.

Tu sais que Marie est enceinte de six mois encore?

Yes, she's already registered it at the local crèche.

Table 3

 3 

	Experiment 2: Example stimuli
	Explicit antecedent		Implicit antecedent
	Speaker 1:	
	Nuclear Have you noticed that Mark isn't shaving?	Have you noticed that Mark isn't
	His straggly beard makes him look like a tramp.	shaving?
	Speaker 2 (Target):	Yes, in fact he's really allowing it to grow now
	Statement: Mark is sharply reducing the length of	Mark does seem to be growing a
	his beard. (FALSE)		beard. (TRUE)
	Speaker 1:	
	Peripheral Have you noticed that Mark isn't shaving?	Have you noticed that Mark isn't
	His disposable razors have all completely disappeared	shaving?
	Speaker 2:	Yes, he tells everyone he's thrown them all away
	Statement: Mark always uses an electric razor for	Mark has clearly decided to get
	shaving. (FALSE)		rid of his razors. (TRUE)

Lambrecht (1994: 131) gives the following definition of the topic function: "(4.6) TOPIC: A referent is interpreted as the topic of a proposition if in a given situation the proposition is construed as being about this referent, i.e. as expressing information which is relevant to and which increases the addressee's knowledge of this referent."

As is evident from the figures given above, the difference in reading times for the target sentences in the (nonmatching) explicit and implicit conditions in their Experiment 1 was a mere 139 ms.

One possible test of internal argumenthood, vs. peripheral 'satellite' status, is the do so test. Using this test, in (i)-(iii) we see that 'the sucking pigs' is a central participant in the act of cutting and that 'the knife' is a more peripheral one.(i) *Martha cut the sucking pigs into pieces: she also did so the pheasants. (ii) ?Martha cut the sucking pigs into pieces: she did so with a knife. (iii) Martha cut the sucking pigs into pieces: she did so with a carving knife.

Although Walker and Yekovitch do not test for pronouns, to achieve a comparison with our own materials, if we replace the italicized definite NP anaphors in each of the examples (7)-(9), it is clear that the relevant pronoun could felicitously substitute for the definite NP in (7) and (8) (respectively, the central-explicit and central-implicit conditions), but not in (9) (the "no referent" condition):

Cf. their examples Mary dressed the baby. The clothes/#they were made of pink wool; Harry drove to London. The car/#it broke down half way.