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Abstract In contrast with languages where anaphors can be classified into pronouns and
reflexives, Turkish has a tripartite system that consists of the anaphors o, kendi, and kendisi.
The syntactic literature on these anaphors has proposed that whereas o behaves like a pronoun
and kendi behaves like a reflexive, kendisi has a more flexible behavior and it can function as
both a pronoun and a reflexive. Using acceptability judgments and a self-paced reading task,
we examined how Turkish anaphors are processed in isolated sentences and within larger
discourse contexts. We manipulated contextual information by creating passages where the
context favored a local, long-distance or extra-sentential referent prior to the appearance of
the anaphor. We measured the effect of the context on participants’ reading times and their
end-of-trial coreference assignments. Our results suggest that contextual information affects
the interpretive possibilities associated with an anaphor, but that the influence of context
depends on the degree to which the anaphor is syntactically constrained.

Keywords Coreference - Turkish - Syntactic constraints - Discourse - Sentence processing

Introduction

Studies of anaphora seek to understand the mental computations used to identify the ref-
erent of an anaphor. As referent identification involves the use of lexical, grammatical and
contextual knowledge, an open question is how these kinds of information interact during
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processing, such that speakers can combine them in a quick and effortless manner. This paper
focuses on the interaction between syntactic and contextual information by examining how
prior context affects coreference when the antecedent favored by the context is syntactically
accessible or inaccessible to an anaphor.

Research on syntactic processing has shown that anaphor interpretation is influenced by
the constraints proposed in Binding Theory (Chomsky 1981). For example, the set of possible
antecedents of a reflexive like himself seems to be initially limited to syntactically accessible
antecedents, i.e., those that c-command the reflexive and are within its local domain, as
proposed by Principle A of the Binding Theory (Nicol and Swinney 1989; Sturt 2003; Xiang
et al. 2009; Felser and Cunnings 2012). Related research has been conducted on pronouns
like him and her, which are subject to a syntactic constraint known as Principle B: a pronoun
cannot be bound by an antecedent within its local clause. Most of these studies have shown that
syntactically accessible elements are preferentially considered as antecedents for a pronoun,
although studies differ in whether they find syntactically unlicensed elements to be considered
as well (Clifton et al. 1997, 1999; Badecker and Straub 2002; Kennison 2003; Runner et al.
2006; Lee and Williams 2008; Patterson et al. 2014; Chow et al. 2014; for review see Sturt
2013).

Meanwhile, a different line of work has shown that information other than syntactic
constraints also plays a role in anaphor interpretation. This information includes general
world knowledge and the semantic and pragmatic configuration of the discourse preceding
the anaphor, which may make some antecedents more plausible than others. For example,
first-mentioned antecedents are more likely to be referents than those mentioned later (Gerns-
bacher and Hargreaves 1988; Gernsbacher et al. 1989; Chen et al. 2000). Further, the choice
of an antecedent in causal and result clauses is influenced by the connective introducing the
clause and by the semantic properties of the verb in the matrix clause (Koornneef and Van
Berkum 2006; Featherstone and Sturt 2010; Pyykkonen and Jarvikivi 2010; Cozijn et al.
2011).

In short, anaphor interpretation is influenced both by syntactic constraints and by the
information provided by the discourse context. This raises the question of how speakers inte-
grate these two types of information during comprehension. Several studies have addressed
this question. For example, Felser and Cunnings (2012) and Patterson et al. (2014) found
that reflexive and non-reflexive anaphor resolution in native, but not in non-native speakers
of English, is, at least in the early stages of processing, guided by structural principles of
the binding theory and is not affected by non-structural considerations, such as saliency and
discourse-prominence of the antecedent. However, fewer studies have examined anaphor
resolution in sentences preceded by a context that clearly favored a particular referent as the
antecedent of the anaphor. Gordon and Scearce (1995) examined how contextual informa-
tion affects a previously reported structural preference to interpret a pronoun as coreferential
with an antecedent that carries the same grammatical role: pronouns in subject position pre-
fer antecedents that are also in subject position, whereas pronouns in object position prefer
antecedents that are in object position (Maratsos 1973; Sheldon 1974; Stevenson et al. 1995;
Streb et al. 1999).

In two self-paced reading experiments, Gordon and Scearce replicated the structural pref-
erence for subject pronouns to refer to subject antecedents and they further examined how this
preference interacted with the position of the information disambiguating the referent of the
pronoun, which could either precede or follow it. In their first experiment, where the disam-
biguating information followed a subject pronoun, they found that participants experienced
processing difficulty when the disambiguating information resolved the pronoun towards the
object, rather than the subject antecedent. In their second experiment, the disambiguating
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information was placed before the pronoun to test whether the early availability of context
would block the structural preference towards a subject antecedent. In this experiment partic-
ipants also showed processing difficulty when the disambiguating context favored an object
antecedent, but this effect was reduced compared to the first experiment, suggesting that
contextual information interacted with the structural bias despite not being able to override
it.

In asimilar vein, Li and Kaiser (2009) addressed the interaction of contextual and structural
factors in the interpretation of the Chinese reflexive ziji ‘self’, which can refer to both local
and long-distance antecedents. The authors conducted an offline survey and a self-paced
reading task. In the offline survey, they compared the interpretation of ziji when preceded by
a neutral context and when the preceding context biased its interpretation towards a long-
distance antecedent. In neutral contexts, participants mostly chose the local subject as the
antecedent of ziji. However, in contexts favoring the long-distance antecedent, preferences
were reversed, with participants mainly choosing the long-distance antecedent, which was
consistent with the context. This result indicates that the contextual information was able to
override the local bias obtained in neutral contexts. In a further self-paced reading experiment,
Li and Kaiser showed that the bias of the context affected participants’ reading times from
early on, at the reflexive itself.

Taken together, these studies show that comprehenders use both structural and contextual
information to process anaphors in real time. Our study builds on these findings and inves-
tigates the interaction between structural constraints and a biasing context in the processing
of Turkish anaphors. However, we ask not only how an anaphor is interpreted following
a context that favors one of several syntactically legitimate antecedents, but also how it is
interpreted when the context favors an antecedent that is syntactically inaccessible according
to the principles of the Binding Theory.

We consider three possible ways in which syntactic and contextual information may com-
bine in such configurations. One alternative is that the syntactic constraints of an anaphor
fully determine its interpretation. In this case, speakers should assign an antecedent to an
anaphor only when the antecedent is licensed by the principles of the Binding Theory, regard-
less of the context. A second possibility is for contextual information to play a dominant role
in determining the interpretation of an anaphor. In this case, we expect speakers to always
resolve anaphors to the antecedent supported by contextual information, regardless of the
syntactic constraint of the anaphor. Finally, syntactic and contextual information might inter-
act in a more nuanced way. For instance, the effect of the context might depend on the degree
to which the anaphor is constrained by syntax.

Our study allows us to explore this third possibility because the anaphoric system of
Turkish differs from languages like English in an interesting way. Turkish has a tripartite
anaphoric system with anaphors that are differentially constrained by syntactic information,
such that two of these anaphors are syntactically constrained in the choice of an antecedent, but
one is not. The fact that Turkish anaphors are syntactically constrained to different degrees is
useful to examine the relative contribution of syntactic and contextual information to anaphor
interpretation. Before we describe the design of our study, we outline the behavior of Turkish
anaphors in the constructions used in our study.

The Anaphoric System of Turkish
The present study examined three anaphors, kendi, o, and kendisi, in configurations where

they appeared as direct objects of a verb in an embedded clause. The Turkish reflexive
kendi ‘self’, is generally considered to be subject to Principle A of the Binding Theory.
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Most accounts posit that kendi needs to be bound by a local c-commanding antecedent
(Underhill 1976; George and Kornfilt 1981; En¢ 1989; Kornfilt 2001; Goksel and Kerslake
2005; Rudnev 2008; Meral 2010, 2013). This constraint is shown in (1), which is taken from
our experimental materials. We use the index k to refer to an extra-sentential antecedent,
which is absent from the sentence. Notice that in contrast with English, Turkish anaphors are
not gender marked because Turkish lacks grammatical and natural gender.

1. Emre;, [Cem’in; kendinij~ sugladigini] bir anda anlad.
Emre Cem.GEN kendi.ACC blame.N.3SG.POSS.ACC one moment.LOC understood

‘Emre; realized right away that Cem; is blaming himselfji.”

However, we should note that Sezer (1980, 1991) and Meral (2010) have reported that
kendi can be bound by a long-distance antecedent when it is in the 3™ grammatical singular
person. Similar reports are found in Cem Deger (1996), and Yakut (2015). According to
this view, the anaphor in (1) can freely refer to the matrix subject Emre, in addition to the
embedded subject Cem.

Unlike English, Turkish also features the anaphor kendisi, which is unconstrained by
Binding Theory: kendisi may refer to a local, long-distance or an extra-sentential antecedent,
as shown in (2) (En¢ 1989; Kornfilt 1997; Giirel 2002, 2004, 2006).

2. Tarik, [Omer'in; kendisinijjx begendigini] ¢abucak 6grendi.
Tarik  Omer.GEN kendisi.ACC like.N.3SG.POSS.ACC quickly learned

‘Tarik; quickly found out that Omer; likes himself/him/herjjx.”

Finally, Turkish also possesses the pronoun o, which is similar to English pronouns in
that it is subject to Principle B of the Binding Theory: it may refer to an antecedent outside
its local clause or to an extra-sentential antecedent, as shown in (3) (Kornfilt 1997; Meral
2013).

3. Yeliz, [Tugba'ninj onuix/ affettigini] hemen fark etti.
Yeliz Tugba.GEN him/her.AcC forgive.N.3SG.POSS.ACC instantly noticed

“Yeliz; instantly noticed that Tugba; forgave him/herij+j.”

It should be noted that since Turkish is a pro-drop language (Kornfilt 1984; En¢ 1986;
Erguvanli Taylan 1986), a further possibility is that arguments of the verb (subjects or objects)
are expressed by the phonologically empty pro. The status of Turkish as a pro-drop language
is important because overt pronouns are interpreted differently in pro-drop and non pro-drop
languages (Carminati 2002; Giirel 2002; Schimke and Colonna 2016). In pro-drop languages,
the distribution of overt pronouns is more constrained than in non pro-drop languages because
the availability of null pronouns makes the appearance of overt pronouns marked and subject
to pragmatic, information-structural constraints. In Turkish, null objects are allowed as long
as appropriate discourse conditions are met, i.e., “in the presence of salient antecedents”
(Turan 2001: 139). For example, in (4), the object of B’s response to A’s question can be the
null pro because a salient referent is present in the discourse (Turan 2001: 135):
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4. A:Evde kek var nm?
house.LOC cake exist Q
‘Is there any cake at home?’
B: Bugiin pro pisirdim.
today bake.PAST.1SG

‘I baked some today.’

However, in the configurations presented before, such as (3) (repeated below with a null
pronoun as (5)), null objects are less felicitous. In these configurations, theoretical accounts
propose that null pronouns are only acceptable with extra-sentential referents and cannot
refer to intra-sentential ones (Kornfilt 2007; Turan 2001). Crucially, since null pronouns are
less felicitous than overt ones, the present study only focused on the overt forms.!

5. Yeliz, [Tugba'nin pro affettigini] hemen fark etti.
Yeliz Tugba.GEN  forgive.N.3SG.POSS.ACC instantly noticed

“Yeliz instantly noticed that Tugba forgave.’

Very few studies have examined Turkish anaphors using experimental methods (Girel
2002, 2004; Ozbek and Kahraman 2016). To our knowledge, these studies have not focused
on processing and have used untimed measures. For instance, Ozbek and Kahraman (2016)
tested the interpretation of kendi and kendisi using two forced preference tasks. Their mate-
rials contained sentences similar to (1-2), where the anaphor (kendi/kendisi) in the object
position of an embedded clause could potentially refer to either a local or a long-distance
subject. The two experiments differed in whether the events described in the embedded
clause made both subjects equally likely to be antecedents of the anaphor, or whether they
were biased towards the long-distance antecedent. Surprisingly, the authors found that in
both experiments, participants resolved kendi to local and long-distance subjects at similar
rates, whereas they preferred kendisi to refer to long-distance, rather than local subjects.
One of the goals of our study was to examine whether native Turkish speakers displayed the
interpretations of kendi and kendisi reported by Ozbek and Kahraman (2016).

Giirel (2002, 2004) examined the anaphors o and kendisi using antecedent selection and
truth-value judgment tasks. O and kendisi were chosen due to their different syntactic con-
straints: o in the embedded subject position cannot be bound by an intra-sentential antecedent
and it can only take an extra-sentential one, whereas kendisi allows either an intra- or extra-
sentential antecedent Giirel examined the interpretation of these anaphors in isolation as well

I we independently confirmed the judgments in the literature with a group of seven native Turkish speakers.
All speakers deemed null pronouns to be less felicitous than overt ones in sentences like (5) in isolation, and
they judged the null pronouns as unacceptable when the sentences were embedded in dialogue contexts (see
Experiment 2). For the sentences in isolation, native speakers were in agreement with the statements from
the literature that the null pronoun can refer to an extra-sentential antecedent (Kornfilt 2007; Turan 2001).
However, they also accepted coreference with the long-distance antecedent, although always deeming this
option as less acceptable than the alternative with the overt pronoun.
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as when they were preceded by a short story. In Experiment 1, target sentences like (6) were
presented in isolation:

6. Burak; [onun+x  sinemaya gidecegini] sdyledi.
Burak he/she.GEN cinema.DAT go.N.3SG.POSS said

‘Burak; said (that) he/she+jx would go to the movies.’

Participants were asked “Who was the person that would go to the movies?”” and they had to
choose between three response options: (i) Burak, (ii) some other person, or (iii) either Burak
or some other person. Their judgments patterned according to the syntactic constraints of the
anaphors: o was assigned an extra-sentential antecedent most of the time, whereas kendisi
was judged as ambiguous, allowing both intra- and extra-sentential antecedents.

In a second experiment, Giirel presented similar target sentences, but they were preceded
by a story that was either consistent or inconsistent with the syntactic constraint of the
anaphor. For instance, in (7a) the context biased John to be the antecedent of o, consistently
with the syntactic constraint of the anaphor.

7. a. Story context:
Mary and John went to a restaurant. Mary ordered seafood and
John ordered a pizza. The bill came to 50 dollars. John complained that the bill
was high but Mary didn’t agree.
b. Mary onun restorani pahali  buldugunu sOyledi.
Mary he/she.GEN restaurant.ACC expensive find.N.3SG.POSS.ACC said

‘Mary; said (that) he/she«jx found the restaurant expensive.’

Participants were asked to rate (7b) as true or false: a “true” response was taken to mean that
participants had settled on an extra-sentential antecedent for o, whereas a “false” response was
taken to mean that participants had settled on an intra-sentential antecedent for o, an option
disallowed by its syntactic constraints. Giirel observed that the context differentially affected
judgments to o and kendisi. For o, context had little influence on participants’ judgments:
they settled on the extra-sentential antecedent for the anaphor 96% of the time, while the
intra-sentential antecedent was chosen only 4% of the time. However, judgments to kendisi
showed a stronger influence of the context: kendisi was resolved towards the extra-sentential
antecedent 21% of the time, and towards the intra-sentential antecedent 79% of the time.
Thus, the effect of the preceding context was larger when the syntactic constraint of the
anaphor was less restrictive.

The current study extends these findings in several ways. First, we examine the behavior
of kendi, kendisi, and o jointly, in contrast with previous studies. Second, we use a self-paced
reading task to assess not only participants’ judgments, but also their online reading times. Our
goal is to obtain a more detailed profile of how early in processing contextual and syntactic
information can affect antecedent assignment. Lastly, our experiments test the behavior of o,
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kendi, and kendisi when they are used in the object position, where their syntactic constraints
have been reported to differ from those in the subject position, tested in the study by Giirel.
Specifically, when o is in a subject position, it cannot refer to a long-distance intra-sentential
antecedent, as illustrated in (6), but this option is syntactically licit when o functions as a
grammatical object (Dingtopal 2009).

The Current Study

Our experiments tested the behavior of kendi, kendisi, and o first in isolated sentences and
then in biasing contexts. Our first experiment verified the syntactic constraints proposed
in the literature using an antecedent choice task: participants were asked to judge isolated
sentences in order to establish their referential preferences in the absence of context. In
the second experiment, the sentences with the anaphors were preceded by a dialogue that
introduced a biasing context. Participants read the target sentences word-by-word and we
measured their reading times and their responses to end-of-sentence questions that probed
for the final interpretation of the anaphors.

The biasing contexts introduced three individuals. Two of them appeared in the target
sentence as potential intra-sentential antecedents of the anaphor. They occupied the positions
of the embedded (local) and the matrix (long-distance) subject. Therefore, the anaphor could
potentially refer to either of the two intra-sentential antecedents or to a third individual, which
was mentioned in the dialogue but was not present in the target sentence (extra-sentential
antecedent). Target sentences were constructed separately for each anaphor and they were
structured as in (1-3).

The purpose of the context was to favor an antecedent that was either compatible or incom-
patible with the syntactic constraints of the anaphor. For instance, in the local-antecedent
biasing context, illustrated in (8), the context singled out the local antecedent of the anaphor
(Cem) as the topic of the dialogue — the individual being blamed. When the anaphor in
the target sentence was kendi, the context and the syntactic constraint of the anaphor were
consistent, such that the dialogue made true the reading where Cem was the referent of
kendi.

8. Local biasing context
Cem: I am so rude. I wish that I hadn't yelled at my father.
Emre: These things happen.
Target sentence

Emre realized right away that Cem is blaming kendi.

By contrast, in the long-distance biasing context, the topic of the dialogue (the person being
blamed) was Emre instead of Cem (e.g., Cem: You are so rude. I wish that you hadn’t yelled
at your father). Similarly, in the extra-sentential biasing context, the topic of the dialogue
was an individual that did not appear in the target sentence (e.g., Cem: Ali is so rude. I
wish that he hadn’t yelled at his father). In both these contexts, the presence of kendi in the
target sentence created a conflict between the syntactic constraint of the anaphor and the
information provided by the context. Each anaphor appeared with the three types of context.
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Our goal was to examine how these syntax-consistent or inconsistent contexts interacted
with the syntactic restrictions of the anaphors. We were interested in whether participants’
interpretation would be more strongly determined by the bias of the context, by the syntactic
constraint of the anaphor, or by a combination of the two. In the latter case, we hypothe-
sized that the effect of the context might be stronger for kendisi, which is not syntactically
constrained and allows for local, long-distance, or extra-sentential antecedents.

Experiment 1

Experiment 1 tested the referential preferences of kendi, kendisi, and o when they functioned
as embedded direct objects in sentences presented without any biasing context. Participants
read the sentences and had to decide whether they referred to an individual outside the sen-
tence (the extra-sentential antecedent) or to either of the two antecedents presented within the
sentence: the subject of the embedded clause (local antecedent) or the subject of the matrix
clause (long-distance antecedent). We predicted that if participants obeyed the syntactic
constraints proposed in the literature, then kendi should behave like a reflexive and partic-
ipants should only choose the local antecedent as the referent of the anaphor. By contrast,
o should behave like a pronoun and participants should choose long-distance and extra-
sentential, but not local antecedents. Finally, when the anaphor was kendisi, participants
should choose all three response options, due to the lack of syntactic constraints on this
anaphor.

Methods
Participants

Seventy-three participants were recruited from Middle East Technical University in Ankara.
Four participants were excluded: three of them because they were bilingual and one because
his native language was Kurdish. The remaining sixty-nine participants were entered into
the analysis (mean age = 20 years, age range = 18-23, 52 females, 61 right-handed). In this
and following experiments, participants provided informed consent. All procedures were in
accordance with the Declaration of Helsinki.

Materials

Nine experimental and nine filler sentences were constructed. The experimental sentences
were structured as in (8): Emre realized right away that Cem is blaming ANAPHOR. We
selected the verb in the embedded clause to be similarly felicitous with a reflexive and a
non-reflexive interpretation (e.g., blame, praise, harm). Ensuring that the verbs were simi-
larly felicitous with both interpretations restricted the number of possible materials. Thus,
we aimed to maximize experimental power by testing a large number of participants. The
anaphors of interest always appeared as the direct objects of the verb. Each experimental
sentence contained kendi, kendisi, or o, and it was followed by a question (Who was being
blamed?) and three possible response options: (i) Emre (long-distance antecedent), (ii) Cem
(local antecedent), (iii) Someone else (extra-sentential antecedent).

Of the nine filler items, five were referentially unambiguous while four were two- or three-
way ambiguous. Like the experimental sentences, all fillers were followed by three response
options. A two-way ambiguous filler is illustrated in (9):
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9. Target sentence
Elif had difficulty recognizing Hiilya without her glasses on.
Question
Who had no glasses on?
Response options

(a) Elif (b) Hiilya (c) Someone else

The experimental items were distributed across three lists in a Latin Square design. Exper-
imental and filler items were randomized for each list.

Procedure

Participants were instructed to read the items carefully and choose all possible answers.
Before the experimental task, they were given a practice item that was three-way ambiguous,
so as to draw their attention to the possibility that more than one response option was possible.
There was no response deadline. The experiment was run on a web-based platform using
Ibex Farm (Drummond, http://spellout.net/ibexfarm).

Analysis

The analysis was performed using mixed-effects logistic regressions (Jaeger 2008). We exam-
ined whether the proportion of choices of either the local, long-distance, or extra-sentential
antecedent differed as a function of the type of anaphor (kendi, kendisi, or 0). Analyses were
performed with R, an open-source programming language and environment for statistical
computing (R Core Team 2016). p values were computed using Satterthwaite’s approxima-
tion for denominator degrees of freedom with the ImerTest package (Kuznetsova et al. 2014).
The random effects structure of the models included random intercepts and slopes by par-
ticipants and items (Barr et al. 2013). In the cases where the models failed to converge, they
were gradually simplified until convergence was achieved. Non-convergence only occurred
in the analysis of responses towards the extra-sentential antecedent: the simplified model
only included random intercepts by participants and items. We report effect sizes using the
model estimates (,3), their standard error (SE), and z- and p-values in the tables below.

Results

Mean accuracy in the filler trials was 74%. In the experimental sentences containing kendi,
participants showed a clear preference for local antecedents and, unexpectedly, also for long-
distance antecedents: the local antecedent was chosen on 94% of the trials, the long-distance
antecedent on 85% of the trials, and the extra-sentential antecedent on 3% of the trials. When
the anaphor was kendisi, participants also preferred local and long-distance antecedents over
extra-sentential ones: the local antecedent was chosen on 87% of the trials, the long-distance
antecedent on 96% of the trials, and the extra-sentential antecedent on 8% of the trials. Finally,
in the experimental sentences containing o, the local antecedent was chosen on 11% of the
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kendi kendisi o

100% -

75% -

50% -

25% -

e =

local long extra local long extra local long extra

0% -

distance sentential distance sentential distance sentential
Antecedent choice

Fig. 1 Antecedent choices in Experiment 1. Each anaphor is shown in a separate panel. Error bars show
binomial 95% confidence intervals. Note that for each anaphor, the height of the bars exceeds 100% because
multiple responses per trial were allowed

Table 1 Model results for the antecedent choice study

Antecedent Local Long-distance Extra-sentential
choice

A SE 2 p b SE z p B SE z p
kendi versus —-0.96 205 —-047 .64 5.10 635 0.80 42 177 0.71 251 <.05*
kendisi

kendi versuso  —14.49 2.69 —-538 <.05* 12.67 7.00 1.81 .07 13.51 1.99 6.80 <.05*
kendisi versuso —13.53 2.57 —-5.26 <.05* 7.57 8.56 0.88 .38 12.12 197 6.15 <.05*

Model estimates (,3) and standard error (SE) are expressed in log odds units. Significant effects at the o = .05
level are bolded and marked with a *

trials, the long-distance antecedent on 96% of the trials and the extra-sentential antecedent
on 81% of the trials.

Figure 1 shows participants’ antecedent choices as a function of the type of anaphor.
Table 1 shows the results of the statistical analysis. The results showed that participants were
more likely to choose the local antecedent with kendi and kendisi than with o. In contrast,
the proportion of choices towards the long-distance antecedent did not differ as a function
of the type of anaphor. Finally, the extra sentential antecedent was chosen more often for o
than for the other two anaphors, and more often for kendisi than for kendi.
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Discussion

Experiment 1 tested whether Turkish speakers obeyed the constraints proposed in the syn-
tactic literature when interpreting kendi, kendisi, and o. Our results were mostly consistent
with the literature but we also found some differences. First, in the case of kendi, Turk-
ish speakers predominantly selected local antecedents and rejected extra-sentential ones.
But surprisingly, they also selected long-distance antecedents, a pattern unexpected under
many syntactic accounts (Underhill 1976; En¢ 1989; Kornfilt 2001; Goksel and Kerslake
2005; Rudnev 2008). However, as mentioned in the Introduction, some syntacticians have
observed that kendi can be bound by long-distance antecedents when it is in the third person,
as was the case for our experimental sentences (Sezer 1980, 1991; Cem Deger 1996; Meral
2010; Yakut 2015). Our results support these observations because they show that Turkish
speakers were willing to resolve kendi towards long-distance antecedents in over 85% of
trials. This finding is also in line with the results reported in Ozbek and Kahraman (2016).

Second, kendisi was interpreted as ambiguous and allowed both local and long-distance
antecedents, but the proportion of extra-sentential antecedent choices, although significantly
higher than for kendi (8% vs. 3%) was lower than what would be expected under an account
where the three referents are equally likely. Interestingly, this unexpected dispreference for
extra-sentential antecedents was also observed for 0, where participants chose extra-sentential
antecedents to a lesser extent than long-distance antecedents (81% vs. 96%). Under the con-
straints proposed in the syntactic literature for o, both options should have been equally likely.

Although both kendisi and o were interpreted as referring to an extra-sentential antecedent
to alower degree than expected, this dispreference was more pronounced for kendisi (8§ %) than
for 0 (81%). This result for kendisi is compatible with results reported previously (Giirel 2002,
2004). Recall that Giirel tested the interpretation of embedded subject anaphors in isolated
sentences. Even though in this configuration kendisi syntactically allows extra-sentential
antecedents, Giirel’s participants rejected this interpretation in 36% of the trials. Therefore,
ours and Giirel’s results suggest that kendisi might disprefer extra-sentential antecedents due
to constraints that are not syntactic in nature, a possibility that we revisit in the General
Discussion.

Alternatively, the dispreference towards extra-sentential antecedents might be related to
the fact that, in contrast with the local and long-distance antecedents, which were introduced
and assigned a name within the experimental sentences (e.g., Cem and Emre), extra-sentential
antecedents only appeared in the response options identified as someone else and required
participants to imagine a suitable context to license the response, which they might have
found difficult.

Having established the referential possibilities for anaphors in isolated sentences, in Exper-
iment 2, we addressed whether participants’ antecedent choices changed when the anaphors
were presented within larger discourse contexts. The experimental sentences in Experiment
2 were preceded by context dialogues that clearly favored one referent (local, long-distance,
extra-sentential) as the antecedent for the anaphor and thus offered insight into the question of
how syntactic constraints and biasing contextual information interact during the processing
of anaphors.

Experiment 2

Experiment 2 tested the sentences used in Experiment 1 when preceded by biasing contexts.
Our goal was to examine how contextual and syntactic information affected participants’
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online processing and their ultimate choices regarding the referent of the anaphor. Based
on the results from Experiment 1, we predicted different reading time patterns for each
anaphor. For kendi, we expected processing difficulty when it was preceded by an extra-
sentential biasing context because the information provided by the context should conflict
with the syntactic constraints of the anaphor. Further, we might expect to see longer reading
times for long-distance than for local contexts, as participants preferred kendi to refer to a
local antecedent rather than to a long-distance antecedent. These patterns should differ for
o, which should show processing facilitation in long-distance and extra-sentential contexts
as compared with local contexts. The processing of kendisi, on the other hand, should be
facilitated when preceded by local and long-distance contexts. Finally, if the dispreference
towards extra-sentential antecedents observed in Experiment 1 reflects a true grammatical
constraint of kendisi, then longer reading times should be observed in extra-sentential biasing
contexts in Experiment 2.

A critical question for Experiment 2 concerned the time course of the experimental effects.
Recall that in our materials, the anaphor was always used as the object of the verb within
an embedded clause. Because Turkish is a verb-final language, our anaphors were followed
by both the embedded and matrix verbs. Given that the meaning of the embedded verb
determined whether the event described in the clause was true or false, we predicted that
participants should only be able to recognize the experimental sentence as (in)appropriate
given the context after encountering the embedded verb (e.g., [Emre [cp Cem ANAPHOR
is blaming] right away realized), ‘Emre realized right away that Cem is blaming ANAPHOR’).
This differs from previous reading studies in languages like English, where verbs precede
the anaphors and the effects of interest are predicted to arise at the anaphors themselves
(e.g., Badecker and Straub 2002; Sturt 2003; Chow et al. 2014). By contrast, our critical
regions were the words after the anaphor, consisting of the embedded verb and the following
words.

Each experimental sentence was followed by an end-of-trial question that required par-
ticipants to select which of the individuals mentioned in the context was the referent of the
anaphor. The purpose of the question was to measure participants’ ultimate interpretation
of the anaphors, especially in cases where the contextual information conflicted with the
syntactic constraint of the anaphor, i.e., in situations where the resolution of the anaphor
towards the syntactically accessible antecedent made the sentence false in the context. Par-
ticipants’ answers to the end-of-trial questions provided a measure of whether participants’
final interpretations were guided primarily by the context or primarily by the syntax. Alter-
natively, under a scenario where participants’ choices do not rely solely on either of these
two types of information, and they are instead affected by both, we expected the influence
of the context to be the largest for kendisi, which is syntactically unconstrained. By con-
trast, we expected the resolution of kendi and o to be more strongly influenced by syntactic
information.

Methods

Farticipants

Seventy-two participants were recruited from the Middle East Technical University in Ankara
(mean age = 22 years, age range = 18-25, 56 females, 63 right-handed). They all had normal

or corrected-to-normal vision. They all provided informed consent and received course credit
for their participation.
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Materials

Materials consisted of twenty-seven item sets that were developed from the nine experimental
items in Experiment 1. A sample of three item sets is shown in Table 2. Each item consisted of
a two-sentence dialogue context and a target sentence: nine target sentences contained kendi,
nine contained kendisi, and nine contained o. In order to create the item sets, each context
was repeated three times with minimal changes, such that it appeared once with kendi, once
with kendisi and once with o. For instance, “hurt my mother” in item 1 (kendi) was changed
to “yelled at my father” in item 10 (kendisi) and “upset my brother” in item 20 (o). Crucially,
the syntactic structure of the contexts and target sentences was kept identical across items.
The contexts were constructed to bias participants to resolve the anaphor towards one of the
three individuals mentioned in the dialogue. This bias was either compatible or incompatible
with the syntactic constraints of the anaphor.

The two individuals involved in the dialogue appeared in the experimental sentence as
the matrix and embedded clause subjects. Thus, the anaphor in the embedded object position
could be resolved towards the two intra-sentential antecedents (local and long-distance sub-
jects) or towards an extra-sentential antecedent (the individual not mentioned in the target
sentence, but mentioned in the dialogue).

Experimental items were distributed across three lists in a Latin Square design, such that
each version of an item appeared once per list and it was preceded by contexts with different
bias across lists. The experimental items were combined in a pseudo-random order so that not
more than three experimental items were presented consecutively. They were interspersed
with 54 fillers, which also contained a two-sentence dialogue followed by a target sentence,
as illustrated in (10). Half of the fillers were followed by an end-of-trial question: half of the
questions asked about the context and half of them asked about the target sentence.

10. Context
Iskender: You look very tired. Do you have a problem?
Cem: No! I had my wedding last night. I was having fun with my friend all day
long.
Target sentence
Iskender has just found out that Cem got married.
Question
Who is tired?
Response options

(a) Iskender (b) Cem (c) The friend
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All experimental and filler sentences were divided into six regions as illustrated in (11). In
the experimental sentences, the first region contained the long-distance antecedent, the second
region contained the local antecedent, and the third region consisted of the anaphor region.
The anaphor was followed by the embedded verb (region 4), a one- or two-word interjection
(region 5), and the matrix verb (region 6). Each experimental sentence was followed by a
three-option question that asked about the referent of the anaphor.

11. Context
Cem: I am so rude! I wish I hadn’t hurt my mother.
Emre: These things happen.
Target sentence
Cem, / Emre’nin / kendini /sugladigini / bir anda / anladi.
Cem Emre.GEN Kkendi.ACC blame.N.3SG.POSS.ACC one moment.LOC realized
‘Cem realize at once that Emre is blaming kendi.’
Question
Kendi ile kastedilen kisi kimdir?
‘Who is the person referred to by kendi?’
Response options

(a) Cem (b) Emre (c) the mother

Procedure

Participants were tested using a visual self-paced non-cumulative moving window design
(Just et al. 1982). The experiment was controlled by the E-prime experimental software,
version 1.4.1.1 (Schneider et al. 2002a,b). Sentences were presented in Arial 18-point font
with white letters on a black background. Each trial began with a screen where the words
were masked by dashes. The first time that participants pressed the space bar, the dialogue
conveying the context bias was displayed. The second key press re-masked the dialogue
and revealed the first word of the target sentence. Each key press revealed a word and re-
masked the previous word. The reaction for each region was measured as the time difference
between two successive key presses. In trials followed by an end-of-trial question, participants
answered the question by pressing one of three keys. After half of the stimuli, participants were
offered a break. The experiment began with instructions to read each passage as quickly and
carefully as possible. Participants completed three practice items to familiarize themselves
with the task. Each experimental session lasted approximately 35—40 min.

@ Springer



1412 J Psycholinguist Res (2017) 46:1397-1425

Analysis

Only participants with more than 70% accuracy in the filler trials were entered into the
analysis. Reading times in each region were analyzed using linear mixed effects models. The
regions of interest consisted of the three words following the anaphor: the embedded verb
in the embedded clause, the adverb and the matrix clause verb, which was also the sentence
final region. We note that reading times in sentence final regions should be interpreted with
care, as they can be subject to wrap-up effects (Just and Carpenter 1980). However, due to
the verb-finality of Turkish and the nature of our materials, we were not able to insert a large
number of words between the embedded and the matrix verb without rendering our sentences
infelicitous, and thus we chose to include the sentence final region in the analyses.

Reaction times faster than 200 ms or slower than 3000 ms were excluded. Reaction times
faster than 200 ms are unlikely to reflect cognitive processing since the process of visual
word recognition takes 200-250 ms on average (Rayner 1998; Clifton et al. 2007). Reaction
times slower than 2500 ms are typically excluded in self-paced reading studies (Vasishth
and Drenhaus 2011; Hofmeister 2011). For our study, we increased the upper boundary to
3000 ms to ensure that the outlier removal affected less than 10% of the data in each region.
This trimming procedure affected 3.65% of the data at the anaphor region, 5.14% of the
data at the embedded verb region, 4.63% of the data at the adverb region and 7.72% of the
data at the matrix verb region. The appropriate transformation of the dependent variable was
determined using the Box—Cox method (Box and Cox 1964; Kliegl et al. 2010) performed
on the reading times pooled across regions. The reciprocal transformation was suggested as
the most appropriate transformation.

To examine responses to the end-of-trial questions, we coded answers to reflect the influ-
ence of the context bias. Responses consistent with the context bias were coded as 1, while
responses inconsistent with the context bias were coded as 0. For instance, in items with a
local biasing context, choices towards the local antecedent were coded as 1, whereas long-
distance and extra-sentential antecedent choices were coded as 0. This coding system allowed
us to quantify the success of the context in biasing participants’ responses. The analyses were
conducted using mixed-effects logistic regressions (Jaeger 2008).

The analysis of reading times and end-of-trial responses was done in two stages. In the first
stage we examined whether the context bias of each item differentially affected participants’
reading times for each anaphor. For this purpose, two models were compared. The first
model included main effects of ANAPHOR (o/kendi/kendisi) and CONTEXT BIAS (local/long-
distancelextra-sentential) but no interaction between them. By contrast, the second model
assessed whether the effect of the context differed for each anaphor by including the main
effects and also their interaction. The two models were compared using likelihood ratio tests
to assess which model provided a better fit to the data (Baayen et al. 2008).

In the second stage, reading times for o, kendi, and kendisi were examined separately using
amodel with a fixed effect of CONTEXT BIAS (localllong-distancelextra-sentential). For each
anaphor, the three contexts were compared to each other: (i) local versus long-distance bias-
ing context, (ii) local versus extra-sentential biasing context and (iii) long-distance versus
extra-sentential biasing context. In order to compute the first two comparisons, the local
biasing context was used as a baseline and compared sequentially with the two other con-
ditions. To compute the third comparison, the model was re-leveled and the long-distance
biasing context was used as a baseline. The random structure of the models initially included
random intercepts and slopes by participants and items. In the cases where the models did
not converge, they were gradually simplified until convergence was achieved. In the reading
time analyses, this resulted in the removal of the by-participants slopes for kendi at the adverb
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region and kendisi at the anaphor region. For the response choice analyses, this resulted in
the removal of the by-items slopes for kendisi. We present the model estimates (8), their
standard error (SE), and ¢- and p-values in the tables below.

Results
Model Comparison

The model that included an interaction between the type of anaphor and the bias of the
context provided a significantly better fit to the data compared to the additive model in all the
critical regions (embedded verb: X%4) = 14.01, p < .05; adverb : X(24) = 42.88, p < .05;
matrix verb: x%4) = 35.25, p < .05). These results show that the biasing context affected
each anaphor differently, and thus the three anaphors were analyzed separately. Importantly,
the model with an interaction was not significantly better than the additive model in the
pre-critical region (anaphor: X%4) = 6.93, p = .14). This shows that the differential effect
of the context for each anaphor was specific to the regions of interest.

Kendi

When kendi was preceded by an extra-sentential biasing context, participants experienced
increased processing difficulty, as compared to the local biasing context. At the embedded
verb, the extra-sentential condition elicited longer reading times than the local condition.
This difference persisted in the two following regions, being marginal at the adverb and
significant again at the matrix verb region. In addition, at the matrix verb, the extra-sentential
condition also elicited significantly longer reading times than the long-distance condition.
Unexpectedly, there was a difference at the anaphor region, where the extra-sentential biasing
context elicited longer reading times than the local biasing context. Since the anaphor was a
pre-critical region, this effect was unexpected and we examine it in the Discussion. Table 3
shows the results of the statistical analysis, and the region-by-region reading time averages
are displayed in Fig. 2.

Kendisi

No differences between conditions were found in any of the regions of interest. These results
suggest that the processing of kendisi did not differ as a function of the context that preceded
the anaphor. The region-by-region reading time averages for kendisi are shown in Fig. 3.

0

When o was preceded by a local biasing context, participants experienced increased process-
ing difficulty, as compared to the extra-sentential biasing context. These results, however,
were restricted to the adverb region, where the local context condition elicited significantly
longer times than the extra-sentential context. Although the same pattern was observed in
the matrix verb region, it did not reach significance. No differences between conditions were
found at the anaphor or embedded verb regions. The region-by-region reading time averages
for o are shown in Fig. 4.
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Fig. 2 Region-by-region reading times averages for kendi in Experiment 2. Error bars indicate the standard
error of the mean
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Fig. 3 Region-by-region reading time averages for kendisi in Experiment 2. Error bars indicate the standard
error of the mean
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Fig. 4 Region-by-region reading time averages for o in Experiment 2. Error bars indicate the standard error
of the mean

Responses

Response accuracy in the filler trials was 94% and no participants were excluded due to low
accuracy. Responses in the experimental trials were coded to reflect the effect of the context
on antecedent choices. Responses consistent with the context bias were coded as 1, while
responses inconsistent with the context bias were coded as 0. Figure 5 shows the proportion
of responses towards the antecedent consistent with the context as a function of the context
bias. For instance, for kendi, the first bar shows the proportion of trials where participants
chose the local subject in the local biasing context condition. Similarly, the second bar shows
the proportion of long-distance subject choices in the long-distance biasing context, and
the third bar shows the proportion of extra-sentential subject choices in the extra-sentential
biasing context. Thus, the height of the bars measures the “success” of the context in directing
participants’ interpretation towards the antecedent consistent with the context.

As with the reading times, the effect of the context bias differed for each anaphor. This was
supported by the comparison between the additive an interactive models, where the model
that included an interaction between the type of anaphor and the bias of the context provided
a significantly better fit to the data than the additive model (X%4) = 130.14, p < .05).
Therefore, the effect of the context bias was analyzed separately for each anaphor. Table 4
shows the results of the statistical analysis.

When the anaphor was kendi, participants chose the local antecedent on 79% of the trials
(in the local biasing context), the long-distance antecedent on 68% of the trials (in the long-
distance biasing context) and the extra-sentential antecedent on 55% of the trials (in the
extra-sentential biasing context). The model results showed that participants were equally
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Fig. 5 Participants’ end-of-trial antecedent choices as a function of the bias of the context in Experiment 2.
Each anaphor is shown in a separate panel. The height of the bars reflects the proportion of responses that
were consistent with the context bias. Error bars show bootstrapped 95% confidence intervals

Table 4 Model results for after-the-trial responses in Experiment 2

Response Kendi Kendisi 0

B SE z p B SE z p B SE z p
Local versus —0.69 0.67 —1.03 .30 —-0.29 023 —1.24 21 1.73 0.51 3.38 <.05*
long-distance
Local versus —1.46 045 —3.20 <.05% —0.75 0.29 —2.57 <.05* 2.12 0.58 3.62 <.05*
extra-sentential
Long-distance versus —0.77 0.40 —1.93 .05 —0.46 0.30 —1.52 .13 0.39 0.36 1.07 .29

extra-sentential

Model estimates (/§) and standard error (SE) are expressed in log odds odds. Significant effects at the o = .05
level are bolded and marked with a *

likely to choose the local and long-distance antecedents when they were consistent with the
context. Further, they were significantly less likely to choose the extra-sentential antecedent,
even when biased by the context, as compared with the local biasing context condition.
When the anaphor was kendisi, participants chose the local antecedent on 78% of the trials
(in the local biasing context), the long-distance antecedent on 74% of the trials (in the long-
distance biasing context) and the extra-sentential antecedent on 59% of the trials (in the extra-
sentential biasing context). As with kendi, the model results showed that participants were
equally likely to choose the local and long-distance antecedents when they were consistent
with the context. Further, they were significantly less likely to choose the extra-sentential
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antecedent, even when biased by the context, as compared with the local biasing context
condition.

When the anaphor was o, participants chose the local antecedent on 42% of the trials (in
the local biasing context), the long-distance antecedent on 74% of the trials (in the long-
distance biasing context) and the extra-sentential antecedent on 79% of the trials (in the
extra-sentential biasing context). The model results showed that participants were equally
likely to choose the extra-sentential and long-distance antecedents when they were biased by
the context. Both these conditions differed significantly from local antecedent choices in the
local biasing context.

Discussion

Experiment 2 examined the effect of a biasing context on the processing and interpretation
of kendi, kendisi, and o. We were interested in how the anaphors were resolved in situations
where the context favored an antecedent that was syntactically accessible or inaccessible.
The results of the model comparisons showed that the interpretation of the anaphors was
differentially affected by each type of context. This was observed in the reading times after
each anaphor and in the responses to end-of-trial questions. The response time analyses
showed that the processing of kendisi did not differ according to the bias of the context,
suggesting that it was equally easy for participants to interpret kendisi as co-referential with
any of the three possible antecedents. By contrast, speakers showed processing difficulty for
kendi and o when the contexts biased a syntactically inaccessible antecedent, namely the
extra-sentential antecedent for kendi and the local antecedent for o. These results suggest
that contextual information affected the online processing of kendisi to a greater extent than
it did kendi or 0. We believe that this pattern is consistent with contextual information having
a greater impact on the interpretation of anaphors when they are unconstrained by syntax
than when they are syntactically constrained.

In contrast with Experiment 1, where the extra-sentential antecedent was dispreferred for
kendisi and o, no such dispreference was observed in the reading time analyses in Experiment
2. For kendisi, speakers did not show processing difficulty in the extra-sentential biasing
condition in any region. Similarly, when the anaphor was o, speakers read the critical and
post-critical regions more quickly in the extra-sentential condition. However, as a reviewer
pointed out, in the extra-sentential biasing condition, the extra-sentential antecedent was not
only explicitly mentioned, but also favored by the context, which may have further facilitated
the processing of the anaphor. It therefore remains an open question whether kendisi and o
can refer to an extra-sentential antecedent when such an antecedent is explicitly mentioned,
but not favored by the context. Further research will be necessary to address this issue.

As in Experiment 1, the reading patterns for kendi showed that participants accepted not
only local, but also long-distance antecedents (Sezer 1980, 1991; Meral 2010; Ozbek and
Kahraman 2016): speakers were slower to read kendi and the following regions in contexts that
favored the extra-sentential antecedent than in contexts that favored the local or long-distance
antecedents. However, one unexpected result in the processing of kendi was that reading times
were significantly longer at the anaphor region in extra-sentential than in local contexts. At
this region, no effects were expected because the information that allowed participants to
detect a conflict between the syntactic constraints of the anaphor and contextual information
was only available at the following embedded verb, blamed (e.g., Cem, Emre kendi blamed
realized). Further, the processing difficulty associated with extra-sentential contexts was also
numerically present in the pre-critical regions for kendisi and o, as shown in Figs. 3 and 4,
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Table 5 Dialogue reading time

averages for Experiment 2 Biasing context Anaphor
Kendi Kendisi o
Mean (SE) Mean (SE) Mean (SE)
Local 7268 (277) 7109 (229) 7473 (265)
Long-distance 7367 (271) 8796 (407) 8750 (367)
Extra-sentential 8490 (348) 9044 (366) 9735 (377)

although it was only significant for kendi. Thus, the extra-sentential contexts seemed harder
to process regardless of the anaphor.

One possible explanation for this pattern is that it resulted from differences in the reading of
the dialogues themselves. Although the dialogues had a similar syntactic structure in the local,
long-distance and extra-sentential contexts, the lexical differences between them may have
rendered the extra-sentential context more difficult. For instance, the local and long-distance
conditions contained first and second person pronouns (e.g., Cem: I am/you are so rude! I
wish I/you hadn’t hurt my/your mother), but the extra sentential condition contained proper
names (e.g., Ali). Since proper names are often longer and less frequent than pronouns, they
may have elicited longer reading times, which may have spilled over to the target sentence.
In addition, the proper names introduced an additional discourse referent, which may have
rendered the dialogues more complex and thus harder to process as compared to the other
two contexts.

To address this hypothesis, we computed a post-hoc analysis of the reading times of the
dialogues. These averages are shown in Table 5. Reading times for extra-sentential contexts
were always longer than for the other two, which supports our suggestion that differences at
the anaphor region of the target sentences may have resulted from spillover effects. Crucially,
although these spillover effects complicate the interpretation of the sentence initial regions,
our conclusions were always based on the later regions, and the lack of any significant
differences at the anaphor region for kendisi and o suggests that these spillover effects had
likely disappeared by the time participants read the anaphors.

Another important goal of Experiment 2 was to identify speakers’ ultimate anaphor inter-
pretation in cases where contextual and syntactic information conflicted. The responses to
the end-of-trial questions show that participants’ final interpretation was consistent with the
syntactic constraints revealed in Experiment 1. For each anaphor, participants chose the syn-
tactically accessible antecedent(s) at the highest percent in the contexts that favored such
antecedent(s). In other words, the anaphor kendi was resolved towards the local antecedent
in the context that favored this antecedent significantly more frequently (75% of the trials)
than it was resolved towards the extra sentential antecedent in contexts with an extra senten-
tial bias (55% of the trials). When the anaphor was o, participants chose the extra sentential
antecedent as the referent of the anaphor in 79% of the trials where the context favored this
antecedent. Similarly, the long-distance subject was chosen in 74% of the trials in contexts
with a long distance bias, in contrast with the local subject, which was chosen as the referent
of o on only 42% of the trials in contexts with the local bias. Finally, kendisi was resolved
towards the context-biased antecedent in 79% of the trials in contexts that favored the local
subject, in 74% of the trials in contexts that favored the long distance antecedents, and in
59% of the trials in contexts that favored an extra-sentential antecedent (revealing the re-
emergence of the dispreference towards the extra-sentential antecedents which we observed
in Experiment 1, but not in the processing study).
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These results suggest that speakers prefer to interpret anaphors in context in a way that
is consistent with their syntactic constraints. Nevertheless, the biasing contexts were able
to override the syntactic constraints of the anaphors on some trials, when participants were
willing to disregard the syntactic restrictions on the anaphor in order to accommodate the
bias of the context: each anaphor was judged as referring to the antecedent favored by the
context at least 40% of the time, even when the antecedent was syntactically inaccessible.
For example, o was co-referential with the local antecedent 42% of the time in contexts that
favored this antecedent (compared to 11% in isolated sentences in Experiment 1) and in
contexts that favored the extra-sentential antecedent, kendi was interpreted as co-referential
with this antecedent 55% of the time (compared to 3% in Experiment 1). We discuss the
implications of these results in the General Discussion.

General Discussion

Our study had two goals: first, we were interested in assessing the referential possibilities of
Turkish anaphors, which is an issue that has received substantial attention in theoretical liter-
ature but less so in psycholinguistic studies (for exceptions, see Giirel 2004, 2006; Ozbek and
Kahraman 2016). Second, we wanted to examine how these syntactic constraints interacted
with contextual information. We collected untimed judgments to assess the syntactic restric-
tions of the anaphors and we conducted an online experiment to address how the anaphors
were processed when preceded by contextual information that was consistent or inconsistent
with their syntactic constraints. These two issues are discussed below.

The Syntactic Constraints of Turkish Anaphors

The results of our experiments partially supported the claims in the theoretical literature
about the referential possibilities of kendi, kendisi, and o. Consistent with the literature,
kendi preferred local antecedents and o dispreferred them. This behavior was observed for
both sentences in isolation and in context and it affected speakers’ judgments and reading
times. Further, we observed that kendisi could corefer with both local and long-distance
antecedents.

However, we also observed some unexpected patterns. For kendi, we found that it could
also refer to a long-distance antecedent. This finding is consistent with some theoretical
and experimental studies (Sezer 1980, 1991; Cem Deger 1996; Meral 2010; Yakut 2015;
Ozbek and Kahraman 2016), but it is unpredicted by others (Underhill 1976; En¢ 1989;
Kornfilt 2001; Goksel and Kerslake 2005). Further, in Experiment 1, speakers were reluctant
to consider extra-sentential antecedents for kendisi and o: such antecedents were dispreferred
for kendisi and they were preferred for o to a lesser extent than long-distance antecedents.
However, the dispreference for extra-sentential antecedents disappeared for o in Experiment
2, both in the reading times and the end-of-trial responses. This suggests that it may have
arisen in Experiment 1 due to a combination of factors: first, the experimental items were
presented in isolation and second, the extra-sentential antecedent did not have a specific
referent in the text and was only identified as ’someone else’ in the response options.

For kendisi, the dispreference towards extra-sentential antecedents was not observed in
reading times, although it appeared in participants’ responses to the end-of-trial questions.
Therefore, the joint results of Experiment 1 and the questions of Experiment 2 suggest that
kendisi might indeed prefer intra- to extra-sentential antecedents. However, the fact that the
extra-sentential dispreference was not found in the reading times suggests a weaker constraint
than those restricting kendi and 0. We suggest that this might reflect a pragmatic, rather than
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a syntactic dispreference. This possibility would be in line with some of the previous studies
that have sought to explain the distribution of kendisi in terms of pragmatics. For example,
Sezer (1980) proposed that kendisi is used when speakers wish to convey psychological
distance or lack of empathy between themselves and the referent of the anaphor. Similarly,
Enc (1983) reported that in cases where kendisi is not bound within a sentence, it “must pick
out an individual that is already in the domain of discourse, and cannot be used to introduce
an individual into the domain of discourse” (p. 85).

Under both accounts, the use of kendisi to refer to an extra-sentential antecedent, although
syntactically available, must satisfy some pragmatic conditions, such as a lack of empathy
between the speaker and the extra-sentential referent or the availability of the referent in
the listeners’ discourse representation. In our materials, no individual corresponding to the
extra-sentential antecedent was present in Experiment 1 and in Experiment 2, the fact that
the extra-sentential referent was absent from the target sentence may have made it less salient
than the local and long-distance antecedents. Therefore, the pragmatic conditions for using
kendisi to felicitously refer to an extra-sentential antecedent may not have been met, which
would account for participants’ ultimate dispreference towards this option in the end-of-trial
questions. Crucially, however, the pronoun o has not been reported to be subject to additional
pragmatic constraints and the lack of such restrictions may be responsible for the fact that
the dispreference for extra-sentential antecedents for o were less pronounced in Experiment
1 and absent in Experiment 2.

The Interpretation of Turkish Anaphors in Context

We considered three possible ways in which syntactic and contextual information could inter-
actin cases of information conflict. According to the first two, the referent of an anaphor might
be fully determined by the syntax or fully determined by the context. Under the first possi-
bility, participants may disregard contextual information when it conflicts with the syntactic
constraints of the anaphor, which should be crucial in guiding their interpretation because
they reflect stable grammatical properties. This pattern has been observed in processing stud-
ies of English reflexives, which have found that in cases where syntactic and morphological
cues (e.g., gender and number) conflict, native speakers prioritize syntactic cues, at least in
the initial stages of coreference (e.g., Sturt 2003; Xiang et al. 2009; Felser and Cunnings
2012).

Alternatively, the interpretation of Turkish anaphors may be predominantly guided by con-
textual information, which may override syntactic constraints in cases of conflict. Although
we are not aware of an explicit formulation of this account, it builds on findings showing that
discourse knowledge plays a key role in determining the interpretation of an anaphor (e.g.,
Kaiser 2016). Finally, both contextual and syntactic information might jointly guide coref-
erence (Gordon and Scearce 1995; Giirel 2004, 2006; Li and Kaiser 2009). We considered a
specific variant of this third possibility under which the effect of contextual information should
be larger for syntactically unconstrained (kendisi) than syntactically constrained anaphors
(kendi and 0).

Participants’ answers to the end-of-trial questions of Experiment 2 argue against the first
two possibilities outlined above. If speakers’ responses had relied solely on their syntactic
constraints, syntactically unlicensed antecedents should have never been chosen. However,
in Experiment 2, participants chose syntactically inaccessible antecedents to a certain extent,
when they were biased by the context: extra-sentential antecedents were chosen for kendi
55% of the time and local antecedents were chosen for 0 42% of the time. Compared with
the frequency of the same choices when the sentences appeared in isolation in Experiment
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1 (3 and 11% respectively), these results show that speakers were more likely to select a
syntactically illicit antecedent when it was supported by contextual information.

If, on the other hand, the bias of the context had fully determined participants’ answers, we
should not have observed any differences between the referents chosen for different anaphors:
speakers should have been equally likely to choose the antecedent favored by the context
regardless of whether the anaphor was kendi, kendisi, or o. However, the existence of different
proportions of antecedent choices across anaphors suggests that participants’ responses were
not guided solely by contextual information, but that the syntactic constraints of the anaphors
also played a role. This result supports previous findings on English, Chinese, and French,
which have shown that both contextual and syntactic information affect the resolution of
anaphors (Gordon and Scearce 1995; Li and Kaiser 2009; Kaiser and Cherqaoui 2016).

The reading time patterns in Experiment 2 also suggest that the interaction between
syntactic and contextual information depends on the extent to which an anaphor is syntacti-
cally constrained. Specifically, when the biasing context favored a syntactically unlicensed
antecedent for kendi and o, longer reading times were observed, consistent with increased
processing difficulty. By contrast, participants did not show any processing difficulty for ken-
disi in any of the three biasing contexts. This suggests that speakers were able to effortlessly
use contextual information to compute coreference for kendisi, even with extra-sentential
antecedents, which were dispreferred in the judgments of Experiment 1 and the end-of-trial
responses of Experiment 2.

Our results are also consistent with studies examining the processing of other phenomena,
such as relative clauses (Yang et al. 2012) and lexical ambiguities (de Almeida and Libben
2005). For instance, Yang and colleagues showed that object relative clauses incur processing
difficulties in isolation, but not if they are preceded by a context that biases participants’
syntactic parse towards an object clause construction. Similarly, de Almeida and Libben
showed that when placed in a sentential context, ambiguous words, such as unlockable (‘able
to be unlocked’ / ‘unable to be locked’) are resolved so as to be consistent with the context,
while in isolation their disambiguation is determined by word-internal factors.

Our study extends these findings by testing situations where the interpretation favored by
the context was incompatible with speakers’ syntactic knowledge about the anaphors. We
found that in such situations, the bias of the context influenced, but did not fully override
syntactic constraints. One question that arises is whether the constraining role of syntax
on contextual information is specific to anaphor interpretation or can be generalized to
other ambiguity phenomena. For example, to what extent would a biasing context affect
the quantifier raising possibilities of quantifiers contained within a syntactic island from
which movement is otherwise disallowed? Or would the bias of the context be able to cancel
(or at least ameliorate) crossover effects found in sentences where the wh-word is found
to the left of a co-referential pronoun (e.g., *Who; does she; love?)? Further research on
the interaction between syntax and contextual information in the interpretation of different
phenomena might help shed light on the question of whether some kinds of information are
inherently prioritized for ambiguity resolution during language processing.

Conclusion
This paper examined the processing of Turkish, a language with a tripartite system of

anaphors, to address the question of how contextual and syntactic information affect anaphor
resolution. Jointly, the results from an antecedent selection and a self-paced-reading task sug-
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gest that both syntactic and contextual information guide speakers’ interpretation of anaphors.
Further, we found that Turkish speakers were more strongly influenced by biasing contextual
information in the processing of syntactically unconstrained (kendisi) than syntactically con-
strained anaphors (kendi, 0). We conclude that contextual information affects the interpretive
possibilities associated with an anaphor, but that the influence of context crucially depends
on the degree to which an anaphor is syntactically constrained.
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