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Abstract to be drawn from these data. In this paper, we demon-

Binding theory is the component of grammar that regu-  Strate how the use of experimentally elicited coreference
lates the interpretation of noun phrases. Certain syntac- judgments can resolve such theoretical disputes.

tic configurations involving picture noun phrases (PNPs) Binding:[l_Theory and Exempt Anaphors  Binding the-

are problematic for the standard formulation of binding B h f h |
theory, which has prompted competing proposals for re- OrY (BT) is the component of grammar that regulates

visions of the theory. Some authors have proposed an ac- th€ interpretation of noun phrases (NPs). Three types of
count based on structural constraints, while others have Noun phrases are generally distinguished: (a) full NPs
argued that anaphors in PNPs are exempt from binding (€-3-» Hanna the woman every womay, S,b) pronouns
theory, but subject to pragmatic restrictions. In this paper, (€-9-,1€ hen, and (c) anaphors (e.gierself each othey.

we present an experimental study that aims to resolve this | "€ task of BT is to determine which noun phrases in a
dispute. The results show that structural factors govern given syntactic domain can lereferential i.e., refer to

the binding possibilities in PNPs, while pragmatic factors ~ the same individual. Coreference is normally indicated

play only a limited role. However, the structural factors ~ With subscripts:

identified differ from the ones standardly assumed. (1) a. Hannaadmires *herherself.
b. Hannathinks that Peter admires h&herself.
Introduction In example (1a), the proper narfiannaand the pronoun

L " e hercannot refer to the same person, i.e., they cannot be
Linguistic Intuitions  The data on which linguists base coreferential (as indicated by the “*'). The pronoun can-
their theories typically consist of grammancallté/ judg- not beboundby the proper name. In (1b), on the other
ments, i.e., intuitive judgments of the well-formedness ofhand, Hannais a potential binder foher, i.e., corefer-
utterances in a given language. When a linguist obtainance’is possible. The possibilities for anaphor binding
a grammaticality judgment, he or she performs a smallre exactly reversedfannamust bind (i.e., corefer with)
experiment on a native speaker; the resulting data are behferse/ﬁn 1a), but cannot do so in (1%)_
havioral data in the same way as other measurements of There are distinct structural conditions that determine
linguistic PerfO.rmance (e.g., the reaction time data usedne binding possibilities for the different kinds of NPs.
in psycholinguistics). However, in contrast to experimen-principle G of BT deals with the binding requirement
tal psychologists, linguists are generally not concernedor fyll NPs, and will not concern us here. Principle A
with methodological issues, and typically none of the captures the binding requirements for anaphors; in early
standard experimental controls are imposed in collectformylations, it states that an anaphor has to be bound
ing data for linguistic theory. As Scite’s (1996) recent \ithin a certain local domain (Chomsky, 1981). The lo-
work on em(f”'ca' issues in linguistics demonstratesca| domain is defined using c-command, a structural no-
such methodological neggjga]_ence can seriously comprogon defined on trees. Principle B, on the other hand,
mise the data obtained. Sdiaé (1996) argues for a more gtates that pronouns cannot be bound within the local do-
reliable mode of data elicitation in linguistics, based onmain. It follows that anaphors and pronouns are predicted
standard methods from experlmentalészchologgy. to be in complementary distribution, i.e., anaphors can be

Recentlf/, Bard, Robertson, and Sorace (1996) anéjound where pronouns cannot be bound, and vice versa.
Cowart (1997) demonstrated how the experimental "t was subsequently observed that this complementar-
paradigm of magnitude estimation (ME) makes it pos-ity breaks down in certain structures. A case that has
sible to address problems such as the ones raised )@énerated much theoretical discussion is PNPs, where

Schitze. ME is an experimental technique standardlyanaphors and pronouns are equally acceptable:
used in psychophi/sms to measure judgments of sensor,

stimuli (Stevens, 1975). It requires subjects to estimateg=) Hannafound a picture of heferself, : :
the maénitude of phys)ical st(iqmuli by astigning numer- 1here is also the further complication that in PNPs with
ical values proportional to the stimulus magnitude theypqssesslg)rs 53) ﬁ‘nd In PINPS that arg arguments of cer-
perceive. Highly stable judgments can be achieved foFa'g ver Sh( ) the comp emefntan_ty etween pronouns
a whole range” of sensory modalities, such as brigght-an anapnors seems to resurtace:
ness, loudness, or tactile stimulation. Bard et al. (1 96&3) Petey found Hanng's picture of *he;—l/herself.
demonstrated that linguistic judgments can be elicited ik4) Hannatook a picture of *herhersel _
the same way as judgments of sensory stimuli, and thalote that (4) is meant with the sensetakeas in creat-
ME can yield reliable and fine-grained measurements ofng a photograph, not as in physically removing a picture.
linguistic intuitions. A number of authors have argued for a revised version
The present paper applies the ME methodologg/ to @f BT based on data such as (2), (3), and (4). Chom-
longstanding dispute in linguistic theory, viz., the bind- Sky (1986) restates BT such that there is an asymmetry
ing”theoretic status of picture noun phrases (PNPs)oetween eronouns and anaphors in certain contexts, in-
Binding in PNPs has generated considerable interest igluding PNPs without possessors. For (4), Chomsky and
the literature, and has prompted a number of revisions okasnik (1995) propose that there is a covert possessor.
standard binding theory. However, there is considerabl&Vith these revisions, the predicted pattern of data is ex-
disagreement on both the relevant data (i.e., coreferenaetly as in (2)—(4). We will refer to this approach as the
judgments for PNPs) and on the theoretical conclusionstructural accoundf binding in PNPs.
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Some more recent work, however, has proposed #®rocedure The method used was ME as proposed by
pragmaticaccount of the PNP datain (2)—(4) (e.g., Kuno, Stevens (1975) for psychophysics and extended to lin-
1987; Pollard & Sag, 1994; Reinhart & Reuland, 1993).guistic stimuli by Bard et al. (1996) and Cowart (1997).
These authors have observed that in certain configura- Subjects first saw a set of instructions that explained
tions anaphors arexempfrom BT. One such configura- the concept of numerical ME using line length. Subjects
tion is PNPs without possessors, as in (2) and 42)._ Acwere instructed to make length estimates relative to the
cording to this view, the anaphor in (2) is not subjectfirst line they would see, the reference line. They were
to Principle A, but is rather governed by pragmatic con-told to give the reference line an arbitrary number, and
straints, where relevant factors include referentiality, defthen assign a number to each following line so that it rep-
initeness, and aspect. It is important to note that even theesented how long the line was in proportion to the refer-
versions of BT that postulate exempt anaphors still mainence line. Several example lines and corresponding nu-
tain that Principle A holds of anaphors in PNPs whenmerical estimates were provided to illustrate the concept
there is an overt possessor: although the anaphors in (2)f proportionality. Then subjects were told that linguis-
and (4) are exempt, the anaphor in (3) is subject to BT. " tic acceptability could be judged in the same way as line

The present study attempts to clarify the empirical stalength, and that this experiment required them to judge
tus of exempt anaphors. We present the results of an exthe acceptability of coreference. Following Gordon and
periment that tests the influence of both structural andHendrick (1997), this was defined as follows: “Your task
pragmatic factors on coreference in PNPs. This experis to judge how acceptable each sentence is by assigning
iment uses the magnitude estimation (ME) paradigm tca number to it. By acceptability we mean the following:
establish the coreference intuitions of linguistically naive Every sentence will contain two expressionain CAP-
subjects. (For other studies demonstrating the usefulnessAaLs. A sentence is acceptable if these two expressions
of experimental data in clarifying BT facts, see Cowart,can refer to the same person.’ The task was illustrated by
1997; Gordon & Hendrick, 1997. examples.

Before we discuss the results of this experiment, we After reading the instructions, subjects took part in a
present a control study designed to validate our experitraining phase designed to familiarize them with the task.
mental paradigm. To our knowledge, ME has never beein the training phase, subge_cts were ask to use ME to
applied to coreference judgments, hence we must shoyudge the length of a set of lines. Then, a set of practice
that its results are consistent with the theoretical literaitems (similar to the experimental items) were adminis-
ture and replicate previous experimental data. tered to familiarize subjects with applying ME to linguis-

tic stimuli. Finally, subjects had to judge the experimen-

: . tal items. Each subject judged all 24 experimental stimuli
Experiment 1: Control Study and a set of 24 fiIIeJrs, i.Je.,%totaI of 48 E)tems.

The control study was designed as a replication of Ex- The experiment was conducted over the web us-
eriment 3 of the study of coreference by Gordon andnNg WebExp 2.1 (Keller, Corley, Corley, Konieczny, &
endrick (1997). It investigated basic effects of Princi- Iodirascu, 1998), an interactive software package for

ples A, B, and C of BT. Eight different binding configu- Web-based psycholinguistic experimentation. Keller and

rations were tested, three of which ocourred either withAlexopoulou (2001) present a detailed discussion of the
or without c-command (see Chomsky, 1981, for detailsSafeguards that WebExp puts in place to ensure the au-
on c-command). Table 1 lists the binding configurationthenticity and validity of the data collected, and also
tested by Gordon and Hendrick g997)_ ?t also summaJpresent a validation study comparing web-based and lab-

rizes the predictions of standard BT for these configuraPased judgment data (for a WebExp validation study us-
tions, and gives example stimuli. ing sentence completion data, see Corley & Scheepers,

in press).
Predictions

Results
Our hypothesis is that ME generates valid coreferenc . - .
judgments. We therefore predict that the same signifiﬁ—he data were normalized by dividing each numeric
cant effects as in Gordon and Hendrick's (1997) orig-ludgment by the modulus value that the subject had as-
inal study will be present, even though our replications'gned to the reference sentence. This operation creates a
used an ME task instead of the ordinal judgment taskeommon scale for all subjects. Then the data were trans-
employed by Gordon and Hendrick (1997§_ Another dif- formed by taking the decadic logarithm. This transforma-
ference is that we conducted our experiment over thdion ensures that the judgments are normally distributed
World Wide Web, while Gordon and Hendrick (1997) ad- and is standard practice for ME data (Bard et al., 1996).
ministered a conventional questionnaire. The web-basef}! ar%alyseg, _agd figures are based on normalized, log-
methodology entails differences in sampling and experiifansformed judgments.

mental procedure, which increases the need for a valida-_The average judgments for the different conditions are
tion study. graphed in Figure 1 for the or|P|naI study and in Fig-

ure 2 for our replication. Visual inspection shows that
Method the replication experiment produces the same acceptabil-
etho ity pattern for each of the binding configurations.

Subjects Fifteen participants were recruited over the . This was confirmed by the statistical analyses. Gor-
Internet by postings to newsgroups and mailing lists. Alldon and Hendrick (1997) report a significant main effect
participants were self-reported native speakers of EnglisRf binding configuration4na), which was also present
and naive to syntactic theory. in our data F1(7,98) = 17.561, p < .0005;F»(7,14) =

Materials Following Gordon and Hendrick (1997), the 295262,p < .0005). They also found that the acceptabil-

desgn contained one factor, viz., binding configurationIty of the name-anaphor configuration increased under c-

(Ang with eight levels. Three lexicalizations were used; €ommand, which was replicated in our dafa((, 14) =
one was the original lexicalization used by Gordon andl7.057,p = .001;F>(1,2) = 2389474,p < .0005). An-
Hendrick (1997), the other two were new lexicalizations,other finding was that c-command significantly reduces
designed in analogy with the oru};mal one. This resultedthe acceptability of coreference name-pronoun config-
in a set of 24 items (see Table 1 for sample stimuli). urations. This effect was also present in the replica-



Table 1: Sample stimuli and predictions from Gordon and Hendrick (1997), Experiment 3

NP1 NP> c-command sample sentence prediction
name pronoun no (i) Joan’sfather respectier. grammatical
pronoun name no (i) Her father respectdoan. grammatical
name name no (iif) Joan’s father respectdoan. grammatical
pronoun anaphor no (iv) Her father respectherself. ungrammatical
name anaphor  no (v) Joan’sfather respectierself.  ungrammatical
name pronoun yes (vi) Joanrespecther. ungrammatical
pronoun name yes (vii)Sherespectsloan. ungrammatical
name anaphor yes (vilioan respectherself. grammatical
1 B .
od ' ] Discussion
o 08 SR In this study, we used ME to replicate a published ex-
5 07 1 periment on coreference judgments that used a conven-
g g tional ordinal scale (Gordon and Hendrick’s (1997) Ex-
g og periment 3). We obtained the same significant effects as
< 04 in the original and a high correlation with the original
2 o4 data set, which amounts to a full replication of the origi-
02l nal study.
od This result indicates that the ME paradigm is suit-
o ] able for Jnvestlgatm? judgments of linguistic corefer-
name-pro. pro-name name-ana name-name pro-ana ence, which are vital for testing claims from BT. Previous
Figure 1: Original data from Gordon and Hendrick uses of ME were limited to grammatmahty judgments
(1997), Experiment 3 (Bard et al., 1996; Cowart, 1997). The successful replica-
' tion also reassures us that psyc O|II’1§?UISIIC data collected
over the web yield results comparable to data generated
08 by a conventional lab-based methodology, in line with
0.7 [ no c-commant ] previous findings by Keller and Alexopoulou (2001) and
D 0.6 |LJ_c-command ] Corley and Scheepers (in press).
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Finally, the present experiment allows us to establish
a baseline for further experiments on linguistic coref-
erence. It encompassed only clear-cut cases of corefer-
ence that are uncontroversial in the bmde theoretical
literature. It is important to establish the validity of our
methodology for such clear-cut cases before moving on
to investigate more controversial issues such as binding
] in PNPs, where the theoretical and empirical claims in
name-pro pro-name name-ana hame-name _pro-ana the syntactic literature differ WIde'y Bin |ng in PNPs is

Figure 2: Replication of Gordon and Hendrick (1997),the subject of the next experiment.
Experiment 3

mean acceptability (lof

Experiment 2: Structural and Pragmatic
Factors in Coreference

tion (F1(1,14) = 21.818,p < .0005;%(1,2) = 315306,  Based on the results from the control experiment, we car-
p = .003). An effect of c-command on the acceptability ried out an experimental study investigating the factors
of pronoun-name configurations was also found both inthat determine coreference in PNPs in English. The aim
the original data set and in our replicatidn (1,14) = of this experiment was to provide reliable experimental
25.949, p < .0005;F(1,2) = 181980, p = .005)! Fi-  data that settles the Ion?standm dispute about the bind-

nally, a comparison of the name-pronoun and the namel PNPs. In particular, we tested

ng theoretical status o C
name configurations showed that names are favored %e claim that PNPs are exempt from BT, and hence their

reference options are governed by pragmatic, rather

antecedentsF(1,14) = 13770, p < .002; F2(1,2) = than structural factors
192301, p = .005), in line with what Gordon and Hen- : .
drick (1987) found. Structural Factors The current experiment tested the

influence of structural factors on binding in PNPs by

To further compare the results of the original exper- . A e
iment and our validation study, we conducted a correlacomparing the behavior of anaphors and pronouns in six
tion analysis comparing the mean judgments for each ce %r:gg[grs?ggns, listed in Table 2. Two structural factors

in the experiment. A high correlation coefficient was ob- """ - . . .
tained (1 = .9198,p=.001,N = 8). (No by-item corre- Firstly, the position of the binder, which can either be
lation coefficient could be computed as Gordon and Henthe subject of the matrix clause (as in configurations (i)—

i i i iv) in Table 2), or the possessor of the PNP (as in con-
drick (1997) fail to report by-item analyses.) gi Lrations (v))and (vi) iFr)1 Table 2). Secondly, th(e absence

- of a possessor (as in configurations (i) and fii)), or its
INote that standard BT fails to predict the reduced acceptpresence (as in configurations (iii)—(vi) in Table 2). The
ability of configuration (ii). A possible explanation might be experiment contained three subdesigns, which tested the
that this configuration involves cataphoric reference (i.e., theconfigurations (i) and (ii), (iif) and (iv), and (v) and (vi),

pronoun refers forwards instead of backwards). respectively.



Table 2: Sample stimuli and predictions for Experiment 2

NP1 NP, subject possessor sample sentence prediction
name pronoun yes no (nHannafound a picture oher. grammatical
name anaphor vyes no (iiHanna found a picture oherself. grammatical
name pronoun yes yes (iiHanna found Peter’s picture dfer. grammatical
name anaphor vyes yes (njlanna found Peter’s picture dfierself. ~ ungrammatical
name pronoun no yes (v) Hanna fouRdter’s picture ofhim. ungrammatical
name anaphor no yes (vi) Hanna foupetter’s picture ofhimself. grammatical

Pragmatic Factors The second aim of the present ex- that coreference for exempt NPs is governed by pragmat-
Perlment was to investigate the influence of pragmatidcs, rather than by structural principles. Hence we predict
actors on coreference in PNPs. Such factors have rean interaction of binding configuration with verb class
ceived much attention in the theoretical literature. How-and definiteness in the first subexperiment, and an inter-
ever, no quantitative studies have been conducted to dection of binding configuration with referentiality in the
termine to what extent these factors influence corefersecond and third subexperiments.
ence, and how they interact with structural factors.

Three Pragmanc factors were investigated. The first\jethod
one is definiteness of the PNP. As an example of definite- ~" . , )
ness consider the minimal pair in $5): the PNP in (5a) isSubjects  Fifty-two native speakers of English volun-
indefinite and the one in (5b) is definite. teered to participate. All participants were naive to syn-

(5) a. Hannafound a picture of hetherself. tactic theory.
b. Hannafound the picture of hetherself. Materials The experimental materials included three

The second factor is the asgectual class of the matrigubdesigns. The first subdesign investigated binding con-
verb, illustrated in example (6find andloseare exam-  figurations (i) and (ii): name-pronoun and name-anaphor
ples of achievement verbs, whitake and destroyare ~ With the antecedent in the subject and without a posses-
accomplishment verbgind and take are [+existence], SOr. The second subdesign compared binding configu-
ie., thea/JJresuppose the existence of their object, whiléations (iii) and (iv): name-pronoun and name-anaphor

L exi i with the antecedent in the subject and a possessor In the
e ooy e [existence], Le., they do Mot carTy pNp The third subdesign dealt with configurations (v)

and (vi): name-pronoun and name-anaphor with the an-

(6) a. Hannafound a picture of hefherself. tecedent as the possessor of the PNP.

b. Hannalost a picture of hefherself. This means that in each of the three subdesigns the

¢. Hannatook a picture of hefherself. factor binding configurationXna) had two levels: name-

d. Hannadestroyed a picture of hénerself. pronoun or name-anaphor. In the first subdesign, this
Third, we tested the influence of the referentiality of thefactor was crossed witbef andVerh, representing the
binder, as illustrated in (7): two pragmatic factors definiteness of the PNP and as-
(7) a. Hannafound Peter’s picture of hgherself. pectual class of the main verbef had two levels (def-

b. The womanfound Peter’s picture of hgherself. Inite, |ndef|.n|te, see (5))\/erbh_ad three Ieyels (achieve-

c. Each womanfound Peter’s picture of hegherself. ment H-existence], accomplishment-gxistence], ac-

complishment fexistence] (see (6a), (6¢), (6d)). This

The pragmatic factors were included in the three subde
signs of the present experiment. Definiteness and ver
class were included in the first subdesign, and referen
tiality was included in the second and third subdesigns.

ielded a total oAnax Defx Verb=2x2x 3=12 cells

ror the first subdesign.

In the second and third subdesigns, the structural fac-
tor Anawas crossed with the pragmatic factor referen-

e tiality (Ref), which had three levels (proper name, def-

Predictions S . inite NP, quantified NP, see (7)). The second and third
Based on the theoretical literature (see Introductlon?, W& hdesigns hence hamax Ref=2 x 3= 6 cells each.
predict that anaphors in PNPs are exempt from local” The “three subdesigns taken together had a total of
binding (i.e., binding within the PNP)nlessthe PNP Zé cells. Four lexicalizations were used for each cell, re-
has a possessor, in which case the anaphor must be bouggiting in a total of 96 stimuli. A set of 24 fillers was
by the possessor (see examples ﬁz) and 43))- We also prgsed, covering the whole acceptability range.
dict that pronouns must be locally free from a posses- _
sor, if there is one. Table 2 lists the configurations andProcedure The experimental procedure was the same
the associated predictions, together with example stimas in Experiment 1. The stimulus set was divided into
uli. Note that we expect that the relative acceptability offour subsets of 24 stimuli by placing the items in a Latin
pronouns and anaphors is the same in configurations (|)3‘ﬂuare. Each subject judged one of these subsets and
(i) and (iii). Configurations (iv) and (v) are predicted 24 fillers, i.e., a total of 48 items.
to be unacceptable, while (vi) is predicted to be accept-
able. These constructions differ in terms of their syntacticResults
structure (antecedent is the subject or the possessor; prﬁ . .
sessor is present or not). We expect to find no main effecthe data were preprocessed as in Experiment 1. Separate
of binding configuration for (i) versus (ii), but for pairs ANOVAS were conducted for each subexperiment.

(iii)/(iv) and §V)/ vi) we expect binding configuration to - gy ctural Factors  In the first subexperiment (bindin

have a significant main effect. - / ! o )
If the pgragmatic approach to binding in PNPs is cor-configurations (i) and (ii)), we found a large and h|gh%y

rect, then we also expect that the pragmatic factors verfignificant main effect oAna(F1(1,51) = 137.471,p <
class, definiteness, and referentiality have an effect orf0005;F>(1,3) = 105005, p = .002). Anaphors (mea#
coreference. The underlying theoretical assumption is6702) were more acceptable than pronouns (mean



0.8, 0.8

0.7~ W pronou ] 0.7 W Ppronou ]
S o5 _ S 05 _
E 1 E
= 04+ - = 04 N
Qo 8 4 el L
g 0.3 B g 03 B
o b 4 o |
& 0.2k B 8 0.2k 4
o L 4 o
T o1 1 S o1 B
g o . g o .
E -0.1- E £ -0.1- E
-0.2- E -0.2- E
subj. binds, no poss. subj. binds, poss. poss. binds indefinite picture NP definite picture NP
Figure 3: Structural effects on coreference judgments foFigure 5: Effect of definiteness on coreference judgments
binding in PNPs (subject binds, no possessor)
0.8 0.8
07 W pronou ] 0.7 W pronoul ]
B o6 ] B 06 D) anaphof ]
< og ] S o5 : ]
2 o4 ] £ 04 ]
o E 4 Q -
S 0.3 B g 03 b
Q. . 4 o |
& 0.2 4 g o2l 1
S 01 N S o1 ]
g o ] g of .
ol ] S oqf ]
-02f 1 -0.2f ]
achievement accomplishment — accomplishment proper name definite NP quantified NP

[+existence] [+existence] [-existence]

Figure 4. Effect of verb class on coreferencejudgments':Igure 6: Effect of referentiality on coreference judg-

(subject binds, no possessor) ments (subject binds, possessor)

. - ) trary to this prediction, the present experiment revealed
._19542_.__In the second subexperiment (binding configuraa significant influence of structural factors, although not
tions (iii) and (iv)),Anafailed to reach significance: both in a’way that any existing account predicts. Four major
anaphors (mea# .5262) and pronouns (mean.4369)  results were obtained.
were equally acceptable. In the third subexperiment |n cases where the antecedent is in the subject and
(binding configurations (v) and (vi)), again a main ef- there is no possessor in the PNP (configurations (i)
fect of Anawas present;(1,51) =101632,p < .0005;  and (ii), see Table 2), structural and pragmatic binding
F2(1,3) = 34.677,p = .010). Anaphors (meas .6338) theories alike predict that pronouns are fully acceptable

were more acceptable than pronouns (meaig832). and that pronouns and anaphors are equally acceptable.
The coreference H-ud ments for the six binding config-Our first and second major results are the falsification of

urations (see Table 2) are graphed in Figure 3 both these predictions. Pronouns were significantly less
' acceptable than anaphors (see Figure 3). A comparison
Pragmatic Factors The ANOVA for the first subex- with standard cases of BT tested in Experiment 1 (see
periment also revealed a significant interactionvefb  Figure 2) indicates that anaphors are fully acceptable in
and Ana (F1(2,102 = 11.275, p < .0005; F»(2,6) =  this tC%nlfltgu([)at{Omtv]yhlllle pronouns are of mterm%dtlate ac-
6.193,p = .035). This interaction is graphed in Figure 4, ¢€ptabiiity (but not fully unacceptable compared to, €.g.,
showinpg a decrease in the accepta iy of pronouns fof'@le-pronoun conf_lgur%tm_ns W'H‘ c-c%mmand).d .
[+existence] accomplishment verbs. An interaction of.  Gonfigurations (iii) and (iv), where the antecedent is

: . _—'in the subject, but there is a possessor, demonstrate our
Def andAnawas also found, which however was Sig- yirq major result. Here BT falsely predicts that anaphors

nificant by subjects onlyy(1,51) = 11.849,p = .001;  are fully unacceptable. Note also that these anaphors
F(1,3) = 2.168, p = .237). Figure 5 shows that the ac-
ceptability of pronouns is increased for definite PNPs.
The ANova for the second subexperiment showed
an interaction ofRef and Ana, significant by subjects
only (F1(2,102) = 3.979, p = .049; F,(2,6) = 2.745,
p=.142). This interaction is depicted in Figure 6, show-
Ing a decrease in the acceptability of pronouns if the an-
tecedent is a quantified NP. NRef/Anainteraction was
present in the third subexperiment (see Figure 7).

r (W pronoul T ]
1 | anapho

mean acceptability (logs)

Discussion

The theoretical J)(edictions for the acceptability of the i ]
stlmurl]l are listed in Tafble 2. Theory efl_lso pr_edlc(t)s thaé Propername  definite NP quantified NP
anaphors are exempt from BT in configuration (i), andg; . Al PR
that structural factors should fail to have an influence o igure 7: Effect of .referent|al|ty on coreference judg
the acceptability of coreference for these structures. Conments (possessor binds)




are not exempt according to the pragmatic versions oPNP, (ii) anaphors and pronouns bound by the subject are
BT, as there is a possessor. We found that pronouns aneljually acceptable when there is a possessor, (iii) pro-
anaphors are both highly acceptable; no significant achouns are only moderately acceptable when there is no
ceptability difference could be detected (see Figure 3). Irpossessor, and (iv) pronouns bound by the possessor are
other words, contrary to all that has been written in thealso moderately acceptable. ) ) )

syntactic literature, anaphors can be bound by the subject Finding (i) is the most theoretically interesting one,
even in PNPs with possessors. and has recently been confirmed in an eye-tracking ex-

Our fourth result concerns the third structure we in-periment (Runner, Sussman, & Tanenhaus, 200 % It
vestigated (configurations (v) and g/i)), where the an-falsifies a major prediction of all binding theories by
tecedent is the possessor in the PNP rather than the sushowing that structural factors (subject/no subject, pos-
ject. We found the same behavior as in configurations (isessor/no_possessor) fail to influence the binding of
and (ii): the anaphors were fully acceptable in this con-anaphors in PNPs. This means that the role of structural
flguratmn, while pronouns were significantly less accept-factors is even smaller than envisaged by proponents of
able, but not completely unacceptable comfared to theragmatic accounts. For pronouns, however, there is a
configurations mvesu%ated in Experiment 1 (see Fig-structural effect, viz., they are more acceptably bound by
ure 2). The prediction for a PNP with a possessor is thathe subject if there is a possessor NP. _ )

a pronoun bound by the possessor is completely ungram- In our view, the best way to understand this resultis b
matical and that a pronoun bound by the subject is commakln%reference to the notion of predication (Pollard
Bletely grammatical. This prediction was not smﬁ)gortedSa , 1994; Reinhart & Reuland, 1993). An anaphor must
y our results. We found that a pronoun bound by thebe bound by a dominating coargument of the predicate
possessor is as acceptable as a pronoun bound by a subat selects for the anaphor, if there is one. For example,
ject, but that both are only moderately acceptable. an anaphor that is in the object position of a matrix clause

We also investigated the influence of the pragmationust be bound by the subject, because the subject posi-
factors verb class, definiteness, and referentiality oriion dominates the object position: both the subject and
coreference in PNPs. The underlying theoretical assumpobject are arguments of the same predicate, i.e., the pred-
tion is that coreference for exempt anaphors is govicate needs the subject and object to satisfy its syntactic
erned by pragmatic factors, rather than by structural conand semantic requirements. But the possessor of a PNP is
straints. In binding configurations (i) and (ii), we found not an argument of the head, as the head does not require
a significant effect of verb class: the acceptability ofit (i.e., pictures do natecessariljnave possessors). This
pronouns was reduced for-fxistence] accomplishment observation correctly accounts for the full acceptabilit
verbs (see Figure 4). This accords with intuitions re-of anaphors in PNPs, with or without possessors, and the
ported in the literature (see Introduction, (4)). Further-necessity for local binding when anaphors are in matrix
more, we found a significant effect of definiteness: pro-argument positions (as in (1)).
nouns are more acceptable with definite PNPs than with We can also use the notion of predication to under-
indefinite ones (see Figure 5). However, the verb classtand the pattern forfexistence] accomplishment verbs,
effect and the definiteness effect were weak and did noas in (4)Hanna took a picture of *harherself, without
chan%e the overall acceptability pattern, i.e., the preferﬁosmng a covert possessor. It is possible that speaker-
ence for anaphors over pronouns. earers treat expressions likeke a pictureas one predi-

In configurations (iii) and (iv), we found that the pra%- cate, in which case the anaphor or pronounin such exam-
matic factor referentiality has a significant effect on t eegles is actually a coargument of the subject and governed
acceptability of pronouns, which were less acceptabl@y Principle A or B, respectively. Runner (to appear) ar-
if the antecedent is a quantified NP, compared to casegues for just such an analysis of predicates hglee a
where the antecedent is a name or a definite NP (see Figicturebased on syntactic and semantic evidence.
ure 6). Again, this effect was weak and did not change References
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