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Abstract

This paper investigates what factors make a pdaticeferent a good antecedent for
subsequent pronominal reference. In particulaxiiores two seemingly conflicting claims in the
literature regarding the effects of topicality aftdtusing on referent salience. In light of new
experimental results combined with a review of #&xgswork, | conclude that neither topicality
nor focusing alone can explain referent saliencéndcated by patterns of pronoun reference.
Rather, the data provide support for a multipledaenodel of salience (e.g. Arnold 1999). More
specifically, the results show that grammaticaérbbs a striking effect: being a subject makes a
referent more salient than either pronominalizatjosenness or focusing alone. Furthermore, the
results of the experiment suggest that the likelthof subsequent pronominal reference is also
influenced by structural focusing and pronomindlaa but not as strongly as by subjecthood. |
argue that these data are best captured by a ratftigtor model in which factors differ in how
influential they are relative to one another, hew heavily weighted they are. A single-factor
system does not seem adequate for these data.

1 Introduction

The notion of ‘salience’ plays a crucial role in theories oénezice resolution, as it is widely
assumed that the most reduced (and least semantically informativaehgeéipressions refer
to the most salient referents — i.e., the referents which arepraseinent, most accessible at
that point in the discourse. This, of course, raises the crucialiquesdt what makes a
referent salient. A number of factors have been proposed in thatuie and this paper
focuses on two apparently contradictory claims, namely that bothatitpiand focusing —
which are often thought of as opposites — increase referéiehcg In light of new
experimental results combined with a review of existing workprctude that neither
topicality nor focusing alone can explain referent salienéedisated by patterns of pronoun
reference. Rather, the data provides support for a multiple-factor | noddealience,
suggesting that a referent’s salience depends on a number of competrgyidnith differ in
the strength of their influence (see Arnold 1998, 1999).

The structure of this paper is as follows. Section 2 provides awieweof the notion of
salience, including claims that have been made in the litere¢égaading the connections
between salience and referential form, and discusses four félckrhave been argued to
influence the salience of entities, namely subjecthood, givenness, pnafization and
focus. In Section 3 we turn to existing research on the questiohether topical or focused
entities are more salient, and Section 4 outlines the open questadrthis paper aims to
tackle. Section 5 presents the results of the sentence compbgtieningent, and conclusions
and wider implications are discussed in Section 6.

* Many thanks to Rebekka Puderbaugh, Sasha Eloayce McDonough for assistance with the experiment
described in this paper. | would also like to th@fiistine Gunlogson, Jeffrey Runner, Michael Tdraers and
the audience &inn und Bedeutunfgr useful feedback and comments.
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2 Salience

Many researchers have claimed that there are correlatiomeedre different kinds of
referential expressions (full NPs, pronouns, demonstratives etc) laadlevel of
salience/accessibility of their antecedents (e.g. Gundel, Hpdinek Zacharski 1993, Givéon
1983 and Ariel 1990). The general consensus appears to be that the charedran
anaphoric expression is, the more salient / accessible itedatehas to be. In this research,
the term ‘salient’ is generally used to mean entities tteatarrently at the center of attention,
l.e. those that are most prominent at that point in the discourse.viéhethat most
researchers assume is summed up in this quote from Arnold (1998k€lycspeaking, all
researchers have observed that pronouns are used most often wherreéheisefepresented
in a prominent way in the minds of the discourse participants, but folbrespecified forms
are needed when the representation of the referent is less prominent” (Arnold 1998:4).

However, in order for the claim that salient referents aeyrexl to with reduced anaphoric
forms to be meaningful, the notion of salience needs to be defined. sileedically, if we
accept the claim that the most salient entities are referred toheithdst reduced forms, then
we can use pronouns as a tool to investigate the notion of salienagandetail. In other
words, we can probe what factors make an entity likely to leereef back to with a pronoun,
and assume that these factors are what influence saliénoamber of factors have been put
forth in the literature as increasing the likelihood of subsequent pinalmation (see
Arnold 1998 for an overview), many of which could be regarded as incre®ngpicality
of a referent. These include occupying the grammatical positicsulgiect, being given
information and being realized as a pronoun.

However, before we go any further, it is worth pointing out thatténe ‘topic’ is used
differently by different researchers. Strawson (1964) defineddpie of an utterance as
“what is of current interest or concern” (Strawson 1964:104). Rdir{h@82) defines the
topic of a sentence as “the expression whose referent the semeabeut” (Reinhart
1982:5). Gundel (1985) characterizes topics in terms of ‘shared knowlétlgetopic of a
speech act will normally be some entity that is alreadwiliar to both speaker and
addressee” (Gundel 1982: 92). In more recent work, Prince (2003) and B2204) use the
term ‘topic’ to refer to the backward-looking center in Centerligory (Grosz, Joshi &
Weinstein 1995); a use which links topicality with pronominalization aneingess. As will
become clearer later, in this paper my aim is not to provide haustve definition of
topicality; rather, | would simply like to point out that many bé tfactors that have been
claimed to influence referent salience (and which I try to ‘gpdrt’ in order to see what their
individual contributions are) have also been linked to the general notion of topicality.

1 The assumption that degree of salience and degr&eduction’ of the referential form are relatéei not
entirely unproblematic (see Kaiser 2003, Kaiser &€Bwell in press). In particular, it seems that alb
referential forms (e.g. pronouns vs. demonstrativelanguages like Finnish that allow both to hdwenan
antecedents) are sensitive to the same supposaiigce-influencing factors, which argues for a enoomplex
mapping between referential forms and degree adrsz@ of the antecedent that is normally assunoedifftails,
see Kaiser 2003, Kaiser & Trueswell in press). Haavein this paper we are focusing only on oneresfeal
form, namely personal pronouns in English, and tiesconclusions should be interpreted as redtritiethis
form. For the purposes of this paper, we assuntebhglish personal pronouns can be used as adqgumiobe
referent salience. Even if one wants to argue tthiatassumption is problematic (e.g. due to theineadf the
mapping between salience and referential formsiuer to differences in bottom-up and top-down prsices,
the results are still relevant: Even if one wantsitgue that they do not shed light on the fadioas influence
salienceper se they still shed light on the factors that infleenpronoun interpretation (e.g. whether pronoun
interpretation is sensitive to only one factor everal differently-weighted factors) as well as fnecesses that
underlie reference resolution.
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In contrast to the claims that topicality-related factorkema particular referent especially
salient and hence a good antecedent for a pronoun, some researvikedaimed that
focusing is what makes a referent salient. In this section, \efiytreview these two claims,
which seem to conflict, at least at first glance. We witfconsider claims regarding
subjecthood, givenness and pronominalization, which could be regarded asebatied to
topicality, and then move onto a discussion of the claims regarding the effectasindpc

2.1 Subjecthood

A number of researchers have claimed that grammatical rotenslated with salience; more
specifically, that entities realized in subject position areensatient than those in non-subject
positions (Brennan, Friedman & Pollard 1987, Matthews & Chodorow 1988, Crawley
Stevenson 1990, Stevenson et al. 1994, and McDonald & MacWhinney ih895alia).
Both corpus evidence and psycholinguistic research support this €lamexample, in a
sentence completion study, Crawley & Stevenson (1990) found that when sgimtance
fragments such as “Shaun led Ben along the path and he....”, partidigaas to continue
the sentence such that the pronoun referred back to the precediect subje often than to
the object. These findings are corroborated by self-paced restdidigs, such as Gordon,
Grosz and Gilliom (1993) and Stevenson & Urbanowicz (1995), which also founthéha
grammatical role of an antecedent influences reading times for subspou@mnins.

2.2 Givenness

Another factor that has been claimed to increase the salieraceedérent is givenness, i.e.
being ‘old’ information. For example, Strube & Hahn (1996) argue tmatsalience of
referents is determined by “the functional information struct{l& of the utterance” (Strube
& Hahn 1996:272); more specifically, that “ampntext-boundexpression...is given the
highest preference as a potential antecedent of an anaphoriptozatlexpression” (Strube
& Hahn 1996:272). In other words, when a sentence with a discourse-olchtredeck a
discourse-new referent is followed by an anaphoric expressioranidughor refers to the
discourse-old referent. In related work, Ballantyne (2004) conductedrpus study of
Yapese (Oceanic language in Micronesia) and found that giversnadsetter way of ranking
referents (in Centering-theoretic terms, leads to more enh&ansitions between utterances)
than grammatical role or linear order.

2.3 Pronominalization

A number of researchers have found that the referential formwlich an entity is realized
can affect that entity’s salience. Kameyama (1999) clairasa pronominalized referent in
non-subject position gains in salience by virtue of being pronominalézet becomes so
salient that it ‘competes’ in salience with a non-pronominalizeidyein subject position.
Similarly, Beaver (2004) suggests an Optimality-theorgpigr@ach to anaphora resolution
that includes a constraint called SALIENT FORM, which stateg tIf in the previous
sentence discourse entitywas realized by a more minimal form than discourse efititiyen

a is more salient thaft” (Beaver 2004:31). It is important to note that the constraint
SALIENT FORM is different from the idea that the most salieferents are referred to with
the most reduced forms, since, as Beaver point out, SALIENT FORIdlies that being
pronominalized makes a referent salisnthe futuré (Beaver 2004:31 fn 30, italics added,
see also Kehler 2001:169).

As mentioned above, factors such as subjecthood, givenness and pronotimnaiald all
be regarded as increasing the topicality of a referent. Thus, g Ipel tempted to conclude



142 Elsi Kaiser

that a salient referent is a topical referent. Howeveweawill see in the next section, not all
researchers agree that salience is necessarily linked toalthpi In addition, not all
researchers agree that a conglomeration of factors is whetmilees salience. Some
researchers seem to either assume or claim that salseedetermined by only one factor (e.g.
see Strube & Hahn 1999), whereas others argue in favor of a midigpde-view (e.g. Ariel
1990, Arnold 1998, see also Givon 1983). We return to this question in Section 4.

2.4 Focus

This section reviews claims that focused referents are more saliemdahdocused referents.
Like the term ‘topic’, the term ‘focus’ would also benefit fromn®e clarification. Focus is
often divided into contrastive focus (or identificational focus, to uss’'&i(1998) term) and
presentational focus (information focus, according to Kiss). Theirxigisycholinguistic
work investigating focusing has tended to look at the effects of comérdscus, since it has
used structures such as it-clefts (‘It was Mary who callied’), which are usually regarded
as expressing contrastive (identificational) foeughe experiment, described in Section 5,
uses both clefts anid-situ focus constructions, but due to the context in which they occur,
both involve contrastive focus. (Green and Jaggar (2003) clainmtksat focus can also be
interpreted contrastively.) Thus, the claims made in this pagardieg focus only apply to
contrastive focus. The effects of presentational focus are an anpalirection for future
work (see also Hajova, Kubon & Kubon 1992).

Now, let us turn to the research that supports the claim thatgstwély) focused entities are
more salient than non-focused ones. In a cognitive psychology experifornby (1974)

presented participants with pictures and sentences, and asked fmewalg whether the
sentence matches the picture. When participants were presasftesbotences (e.g. ‘It is the
girl who is riding the bicycle’), Hornby found that the participantse better at detecting
mismatches when the mismatching information was focused than itvivexs presupposed.
This suggests that participants attend more to the non-presupposeadf@aus of the

sentence (but see Delin 1990). In related work, Singer (1976) probed pemgeiory of

focused and non-focused referents using sentences such as thevisg who led the

troops’ and ‘It was the troops that the king led.” He found that fxtu®ferents are
remembered better than non-focused referents. Thus, it seenfedhseéd information is

noticed and remembered better than non-focused information, whitth meuegarded as
result of its being perceived or represented differently from nounsked information due to
its being more salient.

Extending this work to reference resolution, Almor (1999) conducted angeéidie study
which found that reference to focused referents is read fasteip(esumably processed with
greater ease) than reference to non-focused referents. Adsted tsentence pairs such as
those in (1) (with focused subjects) and (2) (with focused objectsfpand that (1a) is read
faster than (1b), and (2b) is read faster than (2a), suggesdingntlanaphoric expression (e.qg.
the bird, the fruit) is interpreted faster when it refers taarecedent that is in focus than
when it refers to an antecedent that is not focused (in this case, presupposed).

(1) a. It was the robjg,sthat ate the apple.
The birdseemed very satisfied.

2 It is important to note that corpus studies havews that regarding all clefts as structures whbeeclefted
constituent is contrastively focused and the résh® sentence is presupposed is a gross overfirafitin (see
e.g. Delin 1990). However, the it-clefts used ia &xperiment described in Section 5 were all venpke in that
the focused constituent was new information andé¢keof the sentence was given (see example (8)).
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b. It was the robig.,sthat ate the apple.
The fruitwas already half rotten.
(2) a. What the robin ate was the apple
The birdseemed very satisfied.
b. What the robin ate was the apple
The fruitwas already half rotten.

If we assume that a referring expression referring to hhhisplient referent is read faster
(processed with greater ease) than one referring to a |leemsalreferent, these results
indicate that the focus of a cleft is more salient than the narsfdhese findings also appear
to be compatible with the claim that clefts involve low topic contin(Givon 1983), which
can be roughly paraphrased as stating that a cleft is used méheistourse is shifting to a
new center of attention, namely the entity that is focused in the cleft.

In a different tradition, Hajova, Kubon & Kubon (1992)claim, on the basis of
computationally-oriented corpus work on Czech, that entities inoited part of an utterance
are the most salient, and entities in the topical part aseskgent. In contrast to the other
research on focus, however, Hajya et al. use the term ‘focus’ to refer not to the focus of
clefts, but to the ‘contextually non-bound’ parts of an utterance,hiosetparts which are,
roughly, new information. Moreover, it is worth noting that according &jicbiva et al.,
certain pronominal forms tend to refer to focused entities and qihefier topical entities —
l.e. even though they explicitly claim that focused referamés more salient than topical
referents, they do not claim that the most reduced referringegsipns refer to the most
salient (i.e. focused) referents.

Thus, there exists an intriguing division in the literature. Orotteehand, a number of factors
have been claimed to render a particular referent highgnsand thus a good antecedent for
a subsequent anaphor, and many of these factors could also be arppeerklated to the
general notion of topicality. On the other hand, it has also been atigaietontrastively)
focused referents are especially salient and prominent in peopkisal models of the
discourse. In the next section, we turn to some existing expeahwoitk that aims to shed
light on this seeming contradiction.

3 Topic vs. focus: Which is more salient?

In light of the contrasting claims presented in the precedautjomis, let us now turn to
existing experimental work (Arnold 1999, Cowles 2003) that aims twwveeshe conflicting
claims regarding the salience of topics and the salience of foci.

Arnold (1999) conducted a number of psycholinguistic experiments inasgghe salience
of topics and foci. She used pronouns as a tool for probing which refiertr@ preceding
discourse is the most salient. To test whether topical and fbcagsents are more salient
than other referents, she tested three-sentence ‘mini-narrativdsas (3) and (4) in a rating
study. She manipulated whether the second sentence was3abeftent, whether the subject
of the third sentence referred to the first- or second-mentioneghotéa of the second
sentence ((c) vs. (), and whether the subject of the thirérssmivas a pronoun or a name.
The subscripts on the examples illustrate which constituents Arasloes to be topics and

3 Arnold used clefts with ‘the one’ rather than ligfts or wh-clefts, but she notes that the ‘onensteuction has
been called a cleft with a lexical head by Print@7@). In Arnold’s cleft sentences, strictly spegkithe subject
and object of the matrix copular sentence (e.g tihe [+ relative clause] was Emily’) both referthe same
entity, namely the focus. The topic in these ordtslis the subject of the relative clause modidyione’ (e.g.
‘the one he decided on at last] was Kysha’). This is in costtia the it-clefts used in the experiment describe
in this paper, where the topic is either the madtikject or the matrix object.
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foci. It is important to note that she constructed these sentsackghat the non-clefted ones
contained a topic (she follows existing research in assumingh®agubject functions as a
topic) but no syntactically marked focus, and the clefted ones comtainkear focus but no

strong topic. This was done because the aim of this experimenbwagestigate topics and

foci independently of each other.

(3) a. The guests were nervously standing around in the living room, trying die eéddch
person to talk to.
b. Anngic decided to say hi to Emilyfirst. (NON-CLEFT)
c. Emily/She looked like the friendliest person in the group.
c'. Ann/She hated to be in a room full of people where no-one was talking.

(4) a. The guests were nervously standing around in the living room, trying die eéddch
person to talk to.
b. The one Anndecided to say hi to first was Emilyis (CLEFT)
c. Emily/She looked like the friendliest person in the group.
c'. Ann/She hated to be in a room full of people where no-one was talking.

The results of the rating study indicate that, in general, 4agoic foci are more salient than
other referents. More specifically, with nonclefted senter@g9érticipants prefer pronouns
in the third sentence to refer to the subject of the second selfteadepic), as in (3c¢’), and

with clefted sentences (4), participants prefer pronouns to @féretobject of the second
sentence (the focus), as in (4c). Furthermore, for referrirmties other than the topic in
non-clefts and the focus in clefts, full names are preferred.

To investigate what happens when topics and foci are directhyd patgainst each other,
Arnold conducted a production study, where participants were giverrssggiof sentences
such as those in (5), ending in either a clefted or an non-clefteédnee ((5a) vs. (5b)). In
this experiment, Arnold established a particular referent adiskieurse topic by introducing
it in the subject position of the first sentences, and refebrauk to it with a pronoun in the
next two sentences. The participants’ task was to provide a continuation for the story

(5) Ron was looking through his address book, trying to make up his mind.
He had an extra ticket to the opera, but he didn’t know which friend to invite.
a. The one hgic decided on at last was Kyshas/ Fredocus (CLEFTED)
b. At last hgpic decided on Kyshgus/ Fredocus (NON-CLEFTED)

An analysis of the pronouns occurring in participants’ continuationsaleva strong
preference to use pronouns to refer to the subject of the preceditemcee (the topic),
regardless of whether the sentence was clefted (97%) or ftedd[88%). This suggests that
topics are more salient than foci, regardless of the syntactic form adritense.

In a third experiment, Arnold investigated the difference betvaesell-established discourse
topic (as in (5), a referent that has already been mentionedaading discourse by the time
it is realized, as a pronoun, as the topic of a cleft) and areentepic (as in (4), a referent
that is realized, as a full NP, in the topic position of a @efthad not been mentioned in the
preceding discourse). The results of a rating study indicatevtiext a clear discourse topic
exists, participants prefer the focus of the cleft to be eddeto with a name, but when no
discourse topic is present, there is no such preference. Arnold canthadehis is because
the absence of a clear discourse topic makes it possible féodine to be relatively more

salient than it could be in the presence of an overwhelmingbnsaliscourse topic; in other

4 As Arnold notes, this referent is realized as bimoe object, and not syntactically marked fordsc
5 Note that this referent is realized as an embeddbfect, which Arnold notes is not highly topidalis also
new information.
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words, she regards salience as a competitive phenomenon, where théhezpresentations
of different referents in a particular discourse compete for activatiamo{é 1999:28).

Using a different methodology, Cowles (2003) reaches a somewheredificonclusion. She
uses cross-modal priming to investigate the impact of discoopseatity, sentence-topicality
and contrastive focus on referent salience. She uses cleftarkofocus, and uses the term
‘discourse topic’ for referents that have been realized twiciliject position, and the term
‘sentence topic’ for referents that have been realized once incsytgsition. The results
indicate that “[a]ll three information statuses [discourse tag@atence topic and contrastive
focus, EK] appear to make their referent more likely to bepntéed as the antecedent of a
subsequent pronoun” (Cowles 2003:93). In fact, in contrast to Arnold who found that
established discourse topics are more salient than foci, Cowledudes that “two
information structure types that are considered distinct .... apfmedrave the same
psychological effect” (2003:94). However, it appears that Cowkdsdereferents that were
subjects whereas Arnold tested subject topics and object foeertissthat their studies differ
not only in methodology but also in the nature of the materials, which beapartly
responsible for the different findings.

In sum, although existing experimental work suggests thatstogmd contrastive foci are
more salient than other referents (see also Navarretta 2008 sthis conflict when it comes
to the question of which is more salient, a topic or a focus.

4 Effects of different factors

As we saw in Section 2, subjecthood is very often regarded as beinglated with
salience/topicality, but based on the research discussed in Secitoappears that (to the
best of my knowledge) existing experiments on pronoun resolution havelgoh¥eaistigated
possible consequences of grammatical role on the effettpichlity and focusing. In light
of the claim that grammatical role influences salience, | dviké to suggest that in order to
improve our understanding of how topicality and focusing influencersa| we should
investigate both subject and non-subject topics and foci. For example, hopiain object
position compare to foci that are objects?

Let us briefly consider the nature of the relation between sulgedtdopicality. As already
noted, many researchers have observed that entities realizedjant qagsition tend to be
interpreted as topical. However, it seems that this does noysalhave to be the case.
Consider the example below:

(6) After serving little more than a year in jail, Cruz-Mendoza was teghdor a third time in
January, records and interviews show. U.S. Border Patrol agentedingstin Arizona a
month later. At that point, he could have been charged with a felony....

(Los Angeles Times, October 30, 2005)

Most approaches would agree that the topic of the second sentence isréme oéfihe object
pronoun ‘him’ and not the subject of the sentence ‘U.S. Border Patmaisaggee e.g. Prince
2003 on Centering Theory, Beaver 2004 and othefus, it is not the case that topics are
restricted to occurring in subject position. In the casedi ft is also clear that they are not
restricted to occurring in object position, as illustrated xgmgles such as (7) below. Here
we see a subject it-cleft, where the subject ‘Lisa’ is in focus:

6 Of course, this statement would not be compatililie a theory where the notion of topic is inhehgtinked
to subjecthood. However, the burden would thenrbeuzh a theory to show that ‘U.S. Border Patrelngg is
more topical than the referent of ‘him.’
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(7) Mesmerized, | called them up and asked for an interview to didoow they cast
applicants for reality TV. First, | talked to Debbie, who s&id'd get back to me. Instead,
it was Lisa who returned my call.
(www.themorningnews.org/archives/manufacturing_reality/mimorror.php)

If we combine the observation that topics do not have to be subjectecrmb fnot have to

be objects with the well-known claim that subjecthood influences ergfesalience, it

becomes clear that investigating subject topics and object focgx@onple, may result in
overestimation of the effects of topicality as a result ob@asing it with subjecthood.
However, looking only at subject foci and subject topics may alsimsudficient, since if

subjects turn out to be highly salient simply due to their subjattiss then this could
potentially ‘wash out’ effects of the topic/focus distinction. Onethef main aims of the
experiment described in this paper is to investigate subject-tguibgect-foci, object-topics
and object-foci (in both clefted and nunclefted sentences) in ordeetahich factors are the
most influential in determining which referents are good anteced&t subsequent
pronouns.

More generally, these issues are related to the largeti@que$ how different factors interact
during reference resolution. In particular, as mentioned earliét,tihe case that a single
factor determines which entities can be referred to with pronousishsequent discourse, or
might it be the case that a number of factors, perhaps withradiffelegrees of influence
(different weights) all play a role? In other words, if weegddhe claim that the most salient
entities are referred to with the most reduced referentiadsothen we can use pronouns as a
tool to ask: Does one unique factor determine salience, or can migigites interact? If
multiple factors interact, are they all weighted equallyam some more influential than
others? These are the questions that the experiment in the next section explores.

5 Experiment

In order to shed light on the issues sketched out above, this expemmestigates how
subjecthood, pronominalization, semantic focusing and syntactic focusithgenicé
subsequent pronoun use. The specific aim of the experiment is to pulirepsubject-topic /
object-focus correlation that is common in previous experimental warka @ore general
level, in disassociating these factors the experiment wal ladésp us to better understand the
issues sketched out above regarding the interaction and degree ofaafafaifferent kinds
of information during reference resolution.

We manipulated syntactic form (cleft vs. SVO) and the granwadlatrole of the
topical/focused constituent, as illustrated in example (8). Thus, #rerdour conditions,
which will be referred to with the following shorthand labels: 5®bject=focus],
[SVO.Subject=focus], [Cleft.Object=focus] and [Cleft.Subject=focushe referent marked
as ‘focus’ in (8) is always semantically focused thanks to trmext, and in the clefted
conditions it is also structurally focused as a result of beirtga focus position of the cleft.
The referent subscripted as ‘topic’ in the example in (8) iodise-old and pronominalized,
and follows Prince’s (2003) and Beaver’s (2004) use the term ‘taprefér to the Centering
Theory notion of backward-looking center. (However, my use of the sub%opgt in (8) is
not intended to convey the claim that the referent of the pronoun is sabeat than the
focused expression. See Section 5.1.)

The participants’ task was to provide a natural-sounding continuationnsentising the

pronoun prompt that followed each critical sentence. They were toltatgine that someone
has just made the claim in part A, and that they were now respawdihg other person by
saying part B and providing a continuation. Participants were red¢arsing a Tascam digital
tape recorder and a Shure unidirectional headmounted microphone.
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All verbs were agent-patient verbs, as defined by Stevenson E2%4)( This was done in
order to control for any potential verb focusing effects. Both humi@nergs mentioned in
the sentences were of the same gender; either both (steratiyypimale or both
(stereotypically) female. There were 16 target items and 16 fillers.

(8) A: The maid scolded the bride.
a. B: No, that’s wrong! Shgi. scolded the secretagy,s She....
b. B: No, that's wrong! The secretagys scolded hegpic. She...
c. B: No, that's wrong! It was the secretgd); that sheyic scolded. She...
d. B: No, that’s wrong! It was the secretagy who scolded heyic. She...

Participants’ (n=24) continuations were digitized and transcribad, the referent of the
prompt pronoun in each of the continuations was double-coded by two coders working
independently. Disagreements were resolved by discussion. If itnaaslear who the
pronoun refers to, the item was coded as ‘unclear.’ Table 1 provides some examples.

() A: The waiter criticized the sailor.

B: No, that's wrong! He criticized the businessman. He gave him too snmall a ti

Coded as: he = businessman, i.e. object

(i) A: The waiter criticized the sailor.

B: No, that's wrong! He criticized the businessman. He didn’t get a very good tip.

Coded as: he = waiter, i.e. subject
(iif) A: The maid scolded the bride.
B: No, that's wrong! She scolded the secretary. She told me about it after it happened.

Coded as: she = unclear

Table 1. Coding samples
5.1 Predictions

As mentioned earlier, there are different hypotheses regarbdengidture of the relation
between factors such as subjecthood and focusing. In particular, seaechess seem to
espouse a single-factor view, which assumes that one factor plajecisive role in
determining which referents can be subsequently referred to withyrenwhereas others
appear more supportive of a multiple-factor view.

Let us start by considering the predictions that a single-factor view wtakd for the factors
investigated in this experiment, namely subjecthood, pronominalizagomargic focusing

and syntactic focusing@lf subjecthood is the one factor that determines referenhsali¢he

prediction is that prompt pronouns will refer to preceding subjedarakess of NP form or
topic/focus status. In contrast, if pronominalization (and givennedsynuees referent
salience, we predict that prompt pronouns will refer to whateverasominalized in the
preceding sentence, regardless of whether it is the subjdut object, clefted or unclefted.
However, if semantic focusing is the one factor that deternmefesent salience, prompt

7 These factors are not fully crossed in this desigpartly due to the nature of the phenomena being
investigated. For example, syntactically focusetities are also necessarily semantically focused nbt vice
versa. Furthermore, in this design pronominalizatiod focusing are in complementary distributiothi sense
that a particular referent is either pronominalinedocused, but never neither and never both.
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pronouns are predicted to refer to the focused referent, regardsdanitic role or sentence
structure (cleft vs SVO). If structural focusing (cleftingdree is what determines referent
salience, the prediction is that prompt pronouns will refer to thesfot the cleft in clefted
sentences, but it is not clear what the prediction would be for unclefted sentences.

Let us now turn to the multiple-factor view, according to which twmore factors could be
influencing referent salience, and hence the likelihood of subsequent pnahaaierence.
Let us assume, for expository ease, that all four factoreleant and weighted equally. The
rightmost column of Table 2 summarizes which referent in eachtocamé predicted to be
most likely to be referred to with a subsequent pronoun.

In the [SVO.Object=focus] condition (line A of Table 2), two &ast (subjecthood and
pronominalization) contribute to the salience of the subject. Senfaatising contributes to
the salience of the object. This could also be cast in termstigatamn in the participant’s
mental model of the discourse: both subjecthood and pronominalization entihheagvel of
activation of the subject, and semantic focusing increases thataxti level of the object.
Thus, if all factors are weighted equally, the subject ‘wiogér the object; it is more
activated. In the [SVO.Subject=focus] condition (line B), pronominadinapoints towards
the object, but subjecthood and semantic focusing both point towards the.sTijesctif all
factors are weighted equally, we again predict that the suljestout over the object. Note
that in this condition the subject is focused, whereas in the pngcedndition it was the
discourse-old, pronominalized referent.

Now, turning to the first of the two cleft conditions, in the [€@bject=focus] condition
(line C) we see that both subjecthood and pronominalization increassalience of the
subject, but structural and semantic focusing both point towards the. dijjest in contrast
to the [SVO.Object=focus] condition, now the object is focused botrctatally and
semantically. Assuming that this would have a stronger effentsbmantic focusing alone
(see also Navarreta 2002 on the effect of information-struatienates being used to mark
focus) leads us to the prediction that in the [Cleft.Object=focastlition, the subject and
object are tied. Put differently, they have equal levels oivaain. Finally, in the
[Cleft.Subject=focus] condition (line D), everything except pronomiatibn is pointing
towards the subject: subjecthood status, structural focusing and sefoansiing. This leads
to the prediction that the subject has a higher level of activation than the object.

It is important to note that | have been assuming that all faaterweighted equally; i.e. that
they make equal contributions to the salience levels of the sudrj¢lae object. Of course,
this might very well not turn out to be the case. In fact, in camstbased models of
language processing (e.g. MacDonald et al., 1994, Tanenhaus & Tryd$89él] Trueswell
et al., 1994, see also Bates and MacWhinney, 1989) which claim thaaggngrocessing is
guided by weighted constraints, the constraints differ in theight®iand hence can differ in
magnitude of the impact they have on language processing, depatsdimgn the number of
competing alternatives (see also Arnold 1998).

Subject | Pronom | Semfoc | Strfoc | Overall
A| She scolded the SECRETARY. S S O S (top)
B| The SECRETARY scolded her. S 0] S S (foq)
C| It was the SECRETARY that she scolded. S S O @) ?
D| It was the SECRETARY who scolded hef. S (0] S S o8 (f

Table 2. Multiple-factor view (if each factor is weighed equally)
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5.2 Results and discussion

Overall, participants’ continuations reveal an overall preferémaaterpret prompt pronouns
as referring to subjects, regardless of whether the subbgsta topic or a focus. This is
illustrated in Figure 1, which shows the average subject advastages for the four
conditions. These scores were calculated by taking the proportiamjets continuations in
each condition and subtracting from that the proportion of object contnsatlhus, a
positive subject advantage score indicates more subject continuations otkact
continuations, and a negative subject advantage score indicates matecobjmuations
than subject continuations. As Figure 1 clearly shows, the subjecttagesscore is positive
in all four conditions, indicating that there were more subject contomsatthan object
continuations. Participants were more likely to interpret theesu®nt pronoun as referring
to the subject than to the object.

The overall subject preference indicates that subjecthood mattesee nthan
pronominalization, more than semantic or structural focusing. It sdbat subjecthood
makes both topics and foci good antecedents for a subsequent pronoun.

Subject advantage

Subject advantage score
o
()]

object=focus | subject=focus | object=focus | subject=focus

Cleft Not cleft

Figure 1. Subject advantage scores (proportion of subject continuations
minus proportion of object continuations)

However, let us now look more closely at the different conditions.usefirst compare
conditions with clefted and non-clefted focused objects. As Figuhedss in the conditions
with focused objects, there is a greater subject advantage in thelefted condition
[SVO.Object=focus] than in the clefted condition [Cleft.Object=foci&hy is this? A
possible reason for the weaker subject preference in the [QiEti©Sfocus] condition is that
in this particular condition, both semantic and structural focusing fmwards the object. In
other words, the only difference between the [SVO.Object=focusd ahe
[Cleft.Object=focus] conditions is structural; the latterlefted (see also Navarreta 2002 for
related corpus work on clefts in Danish). Thus, the difference betivesa conditions can be
straightforwardly captured if one assumes, as Arnold (1999) suggestssalience is a
competitive phenomenon. More specifically, | hypothesize that the catidn of syntactic
and semantic focusing increases the salience of the objéctesuly so that it can compete
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with the subject and weaken the subject advantage in the cleftsidrv. Thus, the results
indicate that clefting a focused object increases its chancdsweinfy referred to by a
subsequent pronoun, compared to a non-clefted focused ®bject.

However, if this is the reason for the difference that emerpesveen the
[SVO.Object=focus] and [Cleft.Object=focus] conditions, then why dbe
[SVO.Subject=focus] and [Cleft.Subject=focus] conditions not show amgsta subject
preference as the [SVO.Object=focus] condition does? Why do ktb#y show a subject
preference comparable to that in the [Cleft.Object=focus] camditas Figure 1 clearly
illustrates? In the two Subject=focus conditions, there is no staligt focused object to pull
participants away from the subject, so that cannot be the reastimefoveakened subject
preference. However, it is important to note that in the Subaisfconditions, subjecthood
and pronominalization are pitted against each other. As we sawtinrE2, in previous work
both of these factors have been found to influence referent saliegai®, & we assume that
salience is a competitive phenomenon, then it follows that the copéitateen subjecthood
and pronominalization is responsible for the weaker subject prefersacsee in the
Subject=focus conditions, since pronominalization increases the sa{@mnactivation) of the
object, which leads to it being better able to compete with the subject.

It is worth noting that in these particular conditions, the SVO ledt distinction does not
appear to have any effect on the strength of the subject advaintisgeot the case that the
[Cleft.Subject=focus] condition has a stronger subject preferencan thhe
[SVO.Subject=focus] condition. However, in light of the claim that suibgod is more
heavily weighted than structural focusing, this is not entirelprging, as it could be
explained simply by the much greater influence of subjecthood maskilsgvamping’ the
effects of structural focusing. In other words, structural focuseems to have a stronger
effect on the salience of objects than on (already ‘inherently’ salient)cssibje

Taken as a whole, the results support the multiple-factor model. \goweis clearly not the
case that all factors are weighted equally. The resulijgest that subjecthood is more
influential (weighted more heavily) than either pronominalizatiorstouctural or semantic
focusing. However, the effects of subjecthood are modulated bgtstal focusing and
pronominalization. As we saw, the contrast between the [SVO.Objecisif and the
[Cleft.Object=focus] conditions suggests that structural focusamgncrease the salience of a
referent. Furthermore, the finding that the subject advantagestrenger in the
[SVO.Object=focus] condition than in the [SVO.Subject=focus] andf{Clebject=focus]
conditions suggests that if pronominalization and subjecthood are pittedtagach other,
the effects of subjecthood are weakened. In sum, even though the pattesults is fairly
complex and will of course need to be investigated more in future work, it sEsmthat we
are dealing with a competition-based system sensitive topteuftictors which are weighted
differently.

6 Conclusions

Let us now return to the conflict sketched out at the beginnintpisfpaper, namely the
seemingly contradictory claims that topics are the mostrgatie that foci are the most

8 One might also wonder whether parallelism is atkweere. According the Smyth’s (1994) parallelistoe@unt,
pronouns prefer antecedents that are in the samt&actic position as the pronoun itself. Howevels th
preference only holds, according to Smyth, whenréhevant sentences both have the same globalitemgt
structure and the thematic roles of the verbs énttto sentences match. Consider, for example, terses like
‘Peter hit John. Alex pinched him.” However, an mxaation of participants’ continuations suggestast tthe
required degree of matching across sentences aneseem to be consistently present. This caststdwulthe
idea that parallelism is at work here.
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salient. The results of the sentence completion experiment sulggeboth claims are partly
right, but that the picture is actually more complex and involvesipteuinteracting factors

mediating between referents competing for salience. Crucidily, results show that
subjecthood makes both topics (pronominalized, discourse old referents) angodoc

antecedents for a subsequent pronoun. The observation that being a sakgameferent
more salient than pronominalization / givenness or focusing alone ssigfgastooking only

at subject topics and object foci may result in an inadvertent oweagisn of the effects of
topicality, and that looking only at subject topics and subject fogimoaibe very fruitful due

to the overwhelming effects of subjecthood.

However, subjecthood is not the only thing that matters; there areeffésts of structural
focusing and pronominalization. As mentioned in Section 5, the subject aglvalifti@rence
between sentences with clefted and unclefted focused objectsssudbat structurally
clefting a focused object influences its salience — but to arlekegree than subjecthood.
Furthermore, we also saw in Section 5 that the finding that t®.fRubject=focus] and
[Cleft.Subject=focus] conditions do not show as strong a subject preéeras the
[SVO.Object=focus] can be straightforwardly explained if weuage that pronominalization
increases the salience of a referent. Like structural focusingpminizalition has an effect
on the salience of a referent, but is not as ‘powerful’ a factor as subjecthood.

Of course, many questions still remain open, and further resisaneleded to investigate the
validity of the hypotheses presented here, both in English andlatigerages. For example,
given data suggesting that different factors are weighedrdiftly, | would like to know
more about the reasons or causes of these weight differencesllass the extent of
crosslinguistic variation in this domain. In future work, | would alge lio investigate the
intonational patterns used in these kinds of contexts, in particuldéineinn-situ focus
sentences as compared to the clefts, in order to see how pragodication is contributing
to the reference resolution process. The distinction betweesestraad unstressed pronouns
is also a crucial question for future work. Another issue that wouhgfibefrom further
research is the relation between agentivity and subjecthood. This experinyanvestigated
agentive subjects, and thus confounds agentivity and subjecthood. Comparingeagedti
non-agentive subjects (e.g. experiencers) would shed light on theoguesivhether it is the
structural notion of subjecthood or the semantics of agentivity thegthisd the subjecthood
effect observed in the sentence completion experiment.

In sum, the results of the experiment presented here suggest dhdér to begin to untangle
the seemingly conflicting claims regarding the impact ofdalty and focusing on salience,
subjecthood must be taken into account. Furthermore, the results inthagtide strong
effect of subjecthood on referent salience is modulated byteftégronominalization and
structural focusing. Thus, as a whole, the data presented hdresa@ptured by a multiple-
factor model in which factors differ in how influential they aetative to one another, i.e.
how heavily weighted they are, and referents compete for activaee Arnold 1998, 1999,
inter alia).? A single-factor system does not seem adequate for this kiddtaf and thus it
seems reasonable to conclude that salience (at least insofer @e measuring salience by
looking at likelihood of subsequent pronominal reference) is not a monolithic concept.

9 It would also be very interesting to see whetherfindings reported here could be captured in piin@lity-theoretic
system, perhaps similar to the one in Beaver (2004)
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