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Anaphoric relations between pronouns and their antecedents are subject to a number of different
linguistic constraints, which exclude the possibility of coreference in specific syntactic or discourse con-
texts. Constraints on anaphora may, in principle, impact online sentence processing in a couple of
different ways. They may act as constraints on the generation of interpretations, preventing illicit ana-
phoric relations from ever being considered. Alternatively, they may act as later filters on interpret-
ations, rejecting candidate interpretations after initial consideration. A number of previous studies
have sought to determine which of these mechanisms accurately describes the online impact of con-
straints on anaphora. The current studies present evidence that there is no uniform answer to this
question, and that the two mechanisms are both used, for different constraints. Evidence for this is
drawn from studies on the processing of two constraints on backwards anaphora or cataphora in
Russian that apply in superficially similar contexts but that differ in a number of respects. One
self-paced reading study and two judgement studies are reported. The self-paced reading study
manipulates the gender congruency between a pronoun and a following name in three pairs of con-
ditions. In conditions where the pronoun—name configuration violates no constraints on anaphora
a gender mismatch effect was observed following the name, as in previous studies, suggesting that
comprehenders actively search for an antecedent following a cataphoric pronoun. In conditions
where the pronoun—name configuration violates Principle C of the classical binding theory no
effect of the gender manipulation was observed, suggesting that comprehenders do not even consider
the possibility of interpretations that violate this constraint. In conditions where the pronoun—name
configuration violates a Russian-specific constraint on cataphora a gender match effect was observed
following the name, the reverse of the finding in the no-constraint conditions, suggesting that the
constraint applies as a filter on candidate interpretations.
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Anaphoric expressions such as pronouns (e.g., she,
him, their) and reflexives (e.g., berself, yourself) are
expressions that are dependent for their interpret-
ation on other material in the context where they
are used. Anaphora resolution is governed by a
variety of different constraints at the levels of
syntax, semantics, pragmatics, and prosody
(Barss, 2003; Biiring, 2005; Huang, 2004), and
these constraints vary across languages and across
different anaphoric items within individual
languages (Cole, Hermon, & Huang, 2000;
Kaiser & Trueswell, 2008; Koster & Reuland,
1992). Consequently, anaphora resolution has
proven to be a fertile testing ground for theories
of language processing (e.g., Garnham, 2001)
and in particular for studies of the time course
of constraint application in language compre-
hension.

The current study investigates how grammati-
cal constraints impact the search for antecedents
for pronouns, with a focus on backwards anaphora
or cataphora, a type of pronominal dependency in
which a pronoun linearly precedes its antecedent.
(We use the term “anaphora” here as a neutral
term that covers both forward-looking and back-
ward-looking dependencies.) A number of
previous studies have investigated whether
grammatical constraints on anaphora remove
potential antecedents from consideration during
online sentence comprehension. Most studies
have found that grammatical constraints do
impact anaphora resolution, but there are conflict-
ing findings on exactly when and how ungramma-
tical antecedents are removed from consideration.
Here we examine this issue through the lens of a
pair of constraints on backwards anaphora in
Russian that apply to superficially similar struc-
tures yet differ in a number of respects.

Grammatical constraints on anaphora could, in
principle, impact the search for antecedents in at
least two ways. Consider a sentence like Jo/n
thinks that Bill resents him, in which the pronoun
him may corefer with the main clause subject
John but not with its clause-mate subject Bill,
due to Principle B of the classical binding theory
(Chomsky, 1981) or a more recent counterpart
(e.g., Reinhart & Reuland, 1993; Reuland,

2001). The impact of the constraint may be to con-
strain the generation of candidate antecedents,
such that the grammatically inaccessible Bi// is
never even considered as an antecedent for the
pronoun. Alternatively the constraint may impact
a later processing stage, such that both John and
Bi/l are initially considered as candidate antece-
dents, and Bi// is subsequently filtered out by the
constraint. Sturt (2003) describes these alterna-
tives as “early” and “late” filters, respectively, but
we prefer to restrict the term “filter” to the latter
cases only.) Sturt (2003) raises a third possibility,
where grammatically inaccessible antecedents are
blocked from consideration at an initial automatic
stage, but under some circumstances may be
reconsidered at a later stage.

Existing studies on the online impact of
binding constraints have yielded conflicting
results. In a study using a cross-modal lexical
decision task Nicol and Swinney argued that
Principles A and B of the classical binding
theory act as constraints on the generation of can-
didate antecedents (Nicol & Swinney, 1989). For
example, lexical decision times for words presented
immediately after the pronoun Aim in sentences
like The boxer told the swimmer that the doctor for
the team would blame him for the recent injury
showed facilitation for semantic associates of the
two grammatically accessible antecedents (bowxer,
swimmer) but not for associates of the gramma-
tically inaccessible antecedent (doctor). Similar
conclusions about the role of constraints on ana-
phora have been drawn from studies using self-
paced reading measures (Clifton, Kennison, &
Albrecht, 1997; Lee & Williams, 2006), eye track-
ing during reading (Sturt, 2003), and event-related
brain potentials (Xiang, Dillon, & Phillips, 2009).
However, another group of studies has found evi-
dence of consideration of grammatically inaccess-
ible antecedents, leading to the conclusion that
constraints on anaphora act as late filters on a
broader initial set of candidates. For example,
Badecker and Straub’s (2002) self-paced reading
results suggest interference from grammatically
inaccessible antecedents in the processing of the
pronoun in “multiple match” sentences like John
thought that Bill owed him another chance to solve
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the problem, where the noun phrase (NP) Bi// is an
impossible antecedent due to Principle B. Similar
conclusions have been drawn from studies using
self-paced reading (Kennison, 2003) and eye
tracking in the visual-world paradigm (Runner,
Sussman, & Tanenhaus, 2006).

The discrepant results from previous studies
may indicate that the parser uses multiple mechan-
isms to implement constraints on coreference.
However, it is also possible that the discrepant
results from previous studies may partly be due
to methodological differences across studies.
Measures like cross-modal lexical decision (Nicol
& Swinney, 1989) provide good evidence of the
activation of specific candidate antecedents, but
offer limited time course information. Word-by-
word reading measures such as self-paced reading
(Badecker & Straub, 2002) and eye tracking
(Sturt, 2003) provide more detailed time course
information but less direct measures of antecedent
activation. Even measures such as eye tracking in
the visual-world paradigm, which promise con-
tinuous data and more transparent measures of
referent activation, rely on specific assumptions
about the link between gaze patterns and anapho-
ric dependency formation. Another possible source
of discrepancy across different studies may be
related to how closely the accessible and inaccess-
ible antecedents were matched in discourse promi-
nence, a property that modulates the impact of
potential  antecedents on  processing  (see
Badecker & Straub, 2002; Sturt, 2003 for discus-
sion). In the current study we test whether
multiple mechanisms are required to implement
constraints on coreference by using a within-
subjects comparison of different constraints and
by turning to a different type of anaphoric relation
from what has been considered in most previous
studies.

Most previous studies on binding constraints
in language processing have focused on cases of
forwards anaphora, in which comprehenders
encounter a pronoun or reflexive after encoding the
potential antecedents in memory. Consequently,
forwards anaphora resolution is a retrospective
process that potentially requires multiple candidate
antecedents to be considered simultaneously. Such

PROCESSING RUSSIAN CATAPHORA

situations may be particularly sensitive to the con-
trasting salience of different antecedents, and this
may mask the effects of grammatical constraints.
The parser’s failure to consider a potential antece-
dent during online interpretation can only be
attributed to a grammatical constraint if we are
confident that it is not simply ignored due to low
discourse prominence. A straightforward way to
avoid this concern is to turn to cases of backwards
anaphora/cataphora. Cataphora is less frequent
than forwards anaphora, yet both natural and
common in English—for example, When she
enters the classroom, Zoe sits down at the art table.
Although some instances of apparent cataphora
may turn out to be instances of cross-sentential
forwards anaphora, there is ample evidence for
true backwards anaphora. For example, van
Hoek (1997) documents numerous instances of
naturally occurring discourse initial backwards
anaphora. From the perspective of online
interpretation the resolution of backwards ana-
phora must proceed differently from the resolution
of forwards anaphora. After identifying a catapho-
ric pronoun a comprehender may consider each
subsequent noun phrase as a potential antecedent
and evaluate it individually at the time of its
maximal salience in the discourse (i.e., when it is
the current incoming word or phrase).

In an eye-tracking study van Gompel and
Liversedge (2003) investigated the time course of
reference resolution between cataphoric pronouns
and grammatically accessible antecedents. Using
sentences like When she was fed up, the {girl/ boy}
wvisited the {boy/girl} very often, they found that
comprehenders attempt to link a cataphoric
pronoun (she) to a potential antecedent (the girl/
boy) before they have confirmed that the
expression is compatible with the pronoun in
gender. Evidence for this comes from a slowdown
in reading times when readers encountered a noun
phrase that mismatched in gender with a preced-
ing pronoun. Van Gompel and Liversedge argue
that this gender mismatch effect reflects an unsuc-
cessful attempt to create a referential dependency
between the name and the pronoun, and further
that this effect could only have arisen if readers
attempt to create referential dependencies before
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verifying  their  semantic  well-formedness.
Kazanina, Lau, Lieberman, Yoshida, and Phillips
(2007) replicated the gender mismatch effect
using a self-paced reading paradigm and attributed
the effect to the parser’s active search for an ante-
cedent. They suggest that when comprehenders
encounter a cataphoric pronoun in a clause like
While she was working two jobs to pay the bills
they anticipate the upcoming main clause subject
position and construct a referential dependency
between that position and the pronoun. If the
sentence continues with a compatible main
clause subject, such as Kathryn was taking classes
Jfull-time, then comprehension proceeds smoothly.
But if the main clause subject mismatches the
pronoun, as in Russell was taking classes full-time,
then the dependency must be revised, and proces-
sing disruption ensues. Kazanina and colleagues
regard this mechanism as a counterpart of the
active dependency formation mechanism that has
been extensively documented for filler-gap depen-
dencies (Frazier & Flores DD’Arcais, 1989;
Garnsey, Tanenhaus, & Chapman, 1989; Kaan,
Harris, Gibson, & Holcomb, 2000; Stowe,
1986). We return in the General Discussion to
the issue of the specific mechanisms that underlie
the gender mismatch effect.

Kazanina and colleagues show further that the
gender mismatch effect disappears in syntactic
contexts where backwards anaphora is excluded
by Principle C of the binding theory. Principle C
rules out coreference between a pronoun and any
referring  expression that it c-commands
(Chomsky, 1981; Reinhart, 1983).1 They found
that when comprehenders encounter a nominal
in the ccommand domain of a cataphoric
pronoun, as in She was taking classes full-time
while {Kathryn/Russell} was working two jobs to
pay the bills, reading times were unaffected by the
gender compatibility between the nominal and

the pronoun. This finding was confirmed across
several different types of structures that are
subject to Principle C. (For related findings in
Japanese see Aoshima, Yoshida, & Phillips,
2009.) This led Kazanina and colleagues to argue
that Principle C acts as a constraint on generation
in online comprehension (for earlier evidence from
a naming study see Cowart & Cairns, 1987). It is
unlikely that the structurally inaccessible antece-
dents were ignored in these studies due to insuffi-
cient salience, since the critical data came from
reading times when those nominals were in the
focus of attention.

The finding that comprehenders apparently fail
to even consider anaphoric dependencies that
violate Principle C raises the question of why
this constraint should exert such a powerful
effect in online reference resolution, particularly
in light of the inconsistent findings from studies
on other constraints on anaphora. At least two
possibilities suggest themselves. First, there may
be a general advantage for constraints on back-
wards anaphora, due to the possibility for sequen-
tial evaluation of potential antecedents. Second,
the structural properties of Principle C may be
particularly conducive to exclusion of inappropri-
ate antecedents, since the search mechanism
may recognize the irrelevance of an entire
structural domain—that is, any domain that is
c-commanded by the pronoun—in advance of
encountering any bottom-up information about
potential antecedents in the input. We explore
these questions using Russian, which in addition
to Principle C exhibits another Russian-specific
constraint on backwards anaphora. As described
below, the two constraints apply in superficially
similar circumstances yet differ in a number of
important respects, such as in when and how
potential antecedents can be conclusively excluded
from an antecedent search.

1Apparent exceptions to Principle C have been discussed in the linguistic and psycholinguistic literature—for example, the sen-
tence He was threatening to leave when Billy noticed that the computer had died in which the pronoun /e may be understood as corefer-
ential with Bi/ly (Harris & Bates, 2002). Although we believe that these cases may not ultimately be counterexamples to the structural

Principle C (see Kazanina, 2005, for more discussion), we took care to avoid such potential exceptions in constructing the experimen-
tal materials for the present study and verified the acceptability of all contrasts under investigation by offline questionnaires.
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Russian, like English, generally allows backwards
anaphora. This is illustrated in Example (1) using
sentences in which an initial subordinate clause is
introduced by the subordinator poske togo kak
“after” (see Examples below). Also like English,
backwards anaphora in Russian is constrained
by Principle C, such that a pronoun cannot
c-command its antecedent. Hence in Example (2)
the pronoun subject of the main clause cannot be
interpreted as coreferential with the subject of the
following subordinate clause. Intended coreference
in the examples is indicated by the use of subscript
indices. Since these two constructions in Russian
parallel their English counterparts, we expect that
manipulation of the gender of the second clause in
each case should elicit the same reading-time
effects as those previously observed in English.

The second, Russian-specific constraint on
backwards anaphora is exemplified by biclausal
sentences such as Example (3) that begin with
the subordinator poka “while” (henceforth, poka-
sentences). In (3) coreference between the
pronoun on “he” and the name Jvan is disallowed
due to an idiosyncratic constraint on backwards
anaphora in Russian (note that in the English
translation of (3) coreference between A4e and
Ivan is perfectly acceptable). The constraint,
which we refer to as the poka-constraint for the
sake of exposition, is cross-linguistically rare and

PROCESSING RUSSIAN CATAPHORA

appears not to apply even in other Slavic
languages that are closely related to Russian,
such as Polish or Serbo-Croatian. Critically,
even in Russian the scope of the poka-constraint
is limited: The constraint applies most strongly in
contexts in which both the pronoun subject of the
poka-clause and the following main subject are
agentive, as in (3). Sentences in which one of
the subjects is nonagentive are rather more accep-
table on the coreference reading, as exemplified
by Example (4) with an experiencer main
subject (see also Kazanina & Phillips, 2001).
Thus, the Russian poka-constraint can be sum-
marized as follows: In poka-sentences an agentive
pronoun subject of an embedded clause cannot
corefer with an agentive main clause subject.
The constraint also applies in sentences contain-
ing other subordinators that encode simultaneity,
such as v to vremya kak “at the time when”.
Note that the poka-constraint also does not
block coreference in sentences in which the
embedded clause expresses a habitual or a
generic event. However, in this paper we do not
consider such cases, and we sought to avoid
them in our experimental materials. More
detailed treatments of the contexts where the
poka-constraint applies and theoretical accounts
of the phenomenon can be found in other

works (Antonyuk & Bailyn, 2008; Avrutin &

Examples (1)—(4):

1. Posle togo kak on; procital knigu, Ivan; s”el jabloko.
book  Ivan ate apple

after he read
“After he read the book, Ivan ate an apple.”

2. *On; cital knigu, poka Ivan; el jabloko.
he  read book while Ivan ate apple

‘He read a book while Ivan ate an apple.”

3. *Poka on; &ital knigu, Ivan; s”el jabloko.
while  he read book Ivan ate apple

“While he read the book Ivan ate an apple.”

[no-constraint]

[Principle C]

[ poka-constraint]

4. Pokaon; cital knigu, Ivan; vspomnil, ¢to zabyl kupit’ xleba.
while he  read book  Ivan remembered that forgot buy  bread

“While he read the book Ivan remembered that he forgot to buy some bread.”
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Reuland, 2004; Kazanina, 2005; Kazanina &
Phillips, 2001; Reuland & Avrutin, 2005). For
the purposes of the current study it is sufficient to
note that there is agreement that the constraint is
a part of the grammar of Russian, but that it is
not a purely syntactic restriction and that it impli-
cates discourse representations. From the perspec-
tive of online language processing the thematic
role restriction on the constraint is particularly
interesting. Since the thematic role of a subject
noun phrase depends upon predicate information,
this restriction implies that the applicability of the
poka-constraint depends on information that may
not be available until after the pronoun—name
sequence. This, together with the nonsyntactic
nature of the constraint, raises the question of
whether the poka-constraint impacts online refer-
ence resolution in the same way that Principle C
does, or whether it applies as a late filter on
candidate antecedents. In the studies that follow
we first verify Russian speakers’ awareness of
Principle C and the poka-constraint and investi-
gate their application during online processing
(Experiment 1). We then go on to test whether
the results from the online task were confounded
by plausibility biases (Experiment 2).

The predictions for the online reading study are
straightforward. First, Russian constructions that
have the same coreference possibilities as their
English counterparts should exhibit the same
processing profile as that found in English
studies. This means that in constructions where
cataphora is freely allowed, Russian speakers
should actively construct a cataphoric dependency
upon encountering a potential cataphoric pronoun
in the first clause. This in turn should lead to
processing disruption (mismatch effects) when
the anticipated antecedent turns out to be
incompatible with the pronoun in its gender. In
Russian constructions that are subject to Principle
C readers should avoid predicting an antecedent
in grammatically illicit positions. The behavioural
reflex of this should be a lack of sensitivity to the
gender (mis)match between a pronoun and an
illicit antecedent—that is, no mismatch effect.
Second, predictions for Russian constructions that
are subject to the poka-constraint vary, depending

on the way in which the constraint is implemented
online. If all constraints on backwards anaphora are
implemented similarly, as constraints that block the
generation of candidate anaphoric relations, then we
might expect to observe a similar processing profile
to Principle C sentences—that is, lack of mismatch
effects. Alternatively, there are good reasons to
expect that the online impact of the poka-constraint
should be different. Since the constraint blocks cor-
eference between pairs of agentive nominals, but the
thematic role of a subject typically cannot be deter-
mined until verb argument structure information is
processed, the constraint may not be triggered until
after a potential antecedent has already been inter-
preted. This may lead to an online profile where
readers initially construct a cataphoric dependency
that must subsequently be rescinded once verb argu-
ment structure confirms that the antecedent is an
agent. If rescinding a cataphoric dependency leads
to processing disruption, then this could lead to
greatest processing difficulty in sentences where
the pronoun and the potential antecedent match
in gender—that is, a gender match effect, the
inverse of the reading time profile predicted for
constructions where coreference is fully acceptable.
This scenario would be particularly interesting, as
it would indicate that two constraints on corefer-
ence—Principle C and the poka-constraint—that
apply in superficially similar configurations are
nevertheless implemented differently online. This
in turn would imply that it is not possible to give a
uniform answer to the question of whether con-
straints on coreference are implemented online as
constraints on the generation of interpretations or
as filters that apply after interpretations have been
constructed.

EXPERIMENT 1

Experiment 1 had two parts: an offline rating task
and an online self-paced reading task. The offline
rating task (Experiment 1A) tested the premise of
our study that Russian speakers should reject cor-
eference between a cataphoric pronoun and a main
clause subject in Principle C or poka-contexts, but
should accept coreference in other backwards
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anaphora structures that do not violate any
grammatical constraints. The online experiment
(Experiment 1B) investigated the process of estab-
lishing backwards anaphoric dependencies in real-
time processing. In particular, we were interested
in whether the different types of grammatical
information associated with Principle C and the
poka-constraint cause grammatically inaccessible
antecedents to be removed from consideration in
the same fashion.

Materials and design

The critical experimental items in Experiment 1A
were based on the experimental items from
Experiment 1B: Three of the six conditions from
the online task were used in the offline rating
task. We first describe the materials for the
online experiment (Experiment 1B) and then
explain which conditions were used in the offline
task (Experiment 1A).

The online experiment had six conditions, con-
sisting of four conditions (the Principle C and
poka conditions) organized in a 2 X 2 factorial
design and two additional no-constraint con-
ditions. A sample set of materials for the online
experiment is shown in Table 1, and a full list of
items is provided in Appendix A. A total of 24

sets of items were constructed according to a

Table 1. Sample set of items used in Experiment 1

PROCESSING RUSSIAN CATAPHORA

2 x 2 design with the factors constraint type
(Principle C vs. poka-constraint) and gender con-
gruency (gender match vs. gender mismatch)
affecting the relation between the pronoun in the
first clause and the subject of a second clause.
The biclausal target structures (italicized in
Table 1) were all embedded inside an enclosing
clause, for reasons explained below. The only
difference between the gender-congruent and
gender-incongruent variants in each pair was the
gender of the subject of the second clause (and
the following predicate, due to gender agreement
on Russian past tense verbs). The gender of the
pronoun was counterbalanced across items. The
second subject was always a gender-unambiguous
proper name, and the number of Cyrillic char-
acters and syllables in the gender-matching
and gender-mismatching names was matched.
Materials were designed so as to limit the likeli-
hood of a plausibility bias for or against a core-
ferential interpretation of the name—pronoun
pair, independent of constraints on anaphora. In
particular, care was taken to use main and
embedded clause events that could plausibly be
performed either by different agents or by a
single agent. Furthermore, pairs of events were
chosen such that the plausibility of the disjoint
or coreference interpretation was similar for the
Principle C and the poka conditions. This was

Condition Russian

English translation

Principle C
conditions, gender
match/gender
mismatch

Poka conditions,
gender match/
gender mismatch

sensacionnuju novost’.

porjadok reportazej v vypuske.

No constraint, gender Xotja posle togo kak ona; napisala zakazannuju stat'ju,
Natasa;/ Mixail pravila/ pravil tekst neskol'ko raz,
Mixail /Natasa; bol’se vsego gordilsja svoim

match/gender
mismatch
pervonacal'nym variantom.

Poskol’ku pered efirom ona; prosmatrivala teksty
soobiéenij, poka Marina/Daniil grimmirovalas’/
grimmirovalsja k nacalu s"emok, Zoja; pervoj uznala

Poskol’ku pered efirom poka ona; prosmatrivala teksty
soobstenij, Marina/Daniil grimmirovalas’/
grimmirovalsja k natalu s’emok, Zoja; sama opredelila

“Since before the broadcast she looked through the
news texts while Marina/Daniel put on make-
up for the shoot, Zoja was the first one to learn
about the sensational news.”

“Since before the broadcast while she looked
through the news texts Marina/Daniel put on
make-up for the shoot, Zoja figured out the
order of the reports in the program by herself.”

“Although afler she wrote the commissioned article
Natasha/ Michael edited the text several times,
Michael/Natasha was most proud of the
original version.”

Note: The critical name in the second subject position is shown in bold. The biclausal target structures are shown in italics. Subscript
indices indicate the intended licit backward anaphoric dependencies. The acceptability rating task (Experiment 1A) used only
sentences in which the second subject matched the gender of the pronoun.
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important in order to exclude the possibility that
the reading-time profiles in the two pairs of con-
ditions might differ due to a bias in the stimuli
rather than to differences in the online application
of the two constraints. Experiment 2 further
addresses this issue.

Additionally, the experiment contained 12
sentences from the no-constraint conditions. The
no-constraint conditions were licit backwards
anaphora sentences such as (1) that contained an
embedded clause introduced by the subordinators
do togo kak “before” or posle togo kak “after’.
These embedded clauses linearly preceded the
main clause and were therefore structurally parallel
to the poka conditions. Similar to the other two
conditions, the gender of the second subject NP
was varied to obtain gender-congruent and
gender-incongruent variants. As in the Principle
C and poka-constraint conditions the gender of
the pronoun was counterbalanced across items.
These structures do not violate any constraints
on coreference and were included to provide a
baseline measure of how Russian speakers estab-
lish licit backwards anaphoric dependencies. In
light of the previous findings in English we
expected a gender mismatch effect at the second
subject position.

The lexical content of the no-constraint
conditions differed from the Principle C and
poka conditions, because of the differing semantic
conditions on the use of the subordinators used.
The no-constraint conditions used the subordina-
tors “before” and “after” and thus described events
that occurred in succession. The Principle C
conditions and the poka-constraint conditions
used the subordinator “while” and thus described
events that overlapped in time. Consequently, a
basic semantic feature of the relation between
the events in the sentences had to differ in the
no-constraint conditions. Similarly, the sub-
ordinators “before” and “after” in Russian require
different verbal aspectual forms (perfective) than
the configurations that trigger the “poka” con-
straint in sentences with “while” (imperfective),
and hence lexical matching of the verbs was not
possible. It was considered more important to
maximally control the lexical material and

plausibility between the two pairs of constraint
conditions, since the primary goal of the study
was to compare the impact on online interpret-
ation of the two constraints on cataphora.

In order to ensure that the cataphoric pronoun
could be associated with an acceptable antecedent
in every sentence, all target structures were
embedded in a further clause introduced by the
subordinators wozja, “although”, or poskolku,
“since”. The gender of the third-clause subject
was chosen such that each sentence had a unique
acceptable antecedent for the pronoun. This
follows a design strategy that proved successful
in previous studies on English (Kazanina et al.,
2007). The lexical content of the third clause was
varied between the Principle C and the poka con-
ditions within the same set, in order to maximize
the overall plausibility of the sentences. In the
Principle C and poka conditions the subject of
the third clause matched in gender with the
pronoun and served as an acceptable antecedent.
In the no-constraint conditions the gender of the
third-clause subject mismatched the pronoun in
the gender-match condition, due to the availability
of coreference between the pronoun and the
second-clause subject, but the third-clause
subject matched the gender of the pronoun in
the gender-mismatch condition.

EXPERIMENT 1A: ACCEPTABILITY
RATING TASK (OFFLINE)

The offline rating task tested the prediction that
Russian speakers should reject coreference between
a cataphoric pronoun and a main clause subject in
Principle C or poka-constraint contexts, but
should accept coreference in other backwards ana-
phora structures that do not violate any constraints.

Method

A total of 33 native speakers of Russian from
Moscow  participated in the experiment.
Participants saw three-clause sentences in which
the pronoun and the second subject were high-

lighted in bold face and were asked to judge the
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acceptability of a coreferential interpretation of the
boldfaced pronoun—name pair, using a scale from 1
(impossible) to 5 (absolutely natural). The specific
form of the question (translated from Russian)
was: Can the pronoun in bold and the noun in bold
refer to the same person? Only gender-matching var-
iants of each condition were presented. In addition,
in the no-constraint condition the gender of the
third subject was changed to match the gender of
the pronoun. As a result, in all three conditions
the pronoun was followed by two gender-matching
nouns, thereby ensuring that any differences across
conditions in the rating of the critical second subject
would not be confounded by the number of other
gender-matching antecedents in the sentence.

The experiment was administered in the form
of a pen-and-paper questionnaire using a similar
methodology to Gordon and Hendrick (1997). A
total of 24 sets of Principle C and poka-constraint
conditions were distributed among two lists
according to a Latin Square design; each list
additionally contained the 12 no-constraint sen-
tences. Each participant saw only a third of all
experimental items from one of the lists—that is,
4 sentences from each of three experimental
conditions (Principle C, poka-constraint, no-
constraint) interspersed with 4 control and 4
filler sentences. The controls were sentences such
as (5) with licit backwards anaphora. The filler
sentences were structures with licit forwards
anaphora such as (6). In total each questionnaire
contained 12 experimental items (four per
condition) interspersed with 8 fillers.

5. Backwards anaphora (BA) control
V naznacennyj den’ Astaxov, kotoryj
obescal emu pomod¢ v ustanovke novogo
programmnogo obespecenija, tak i ne
pojavilsja v novom ofisnom centre Andreja
Isaeva.
“On the due date Astakhov, who had
promised to help him in installing the soft-
ware still didn’t show up at Andrej Isaev’s
new office.

6. Forwards anaphora (FA) filler
Nesmotrja na to, ¢to Irina nikogda ne
sobiralas’ stat’ balerinoj, vysokaja ocenka
Ekateriny pol’stila €] i byla ochen’ prijatnoj.

PROCESSING RUSSIAN CATAPHORA

“Although Irina was never going to
become a ballerina, the high praise from
Ekaterina flattered her and was very
pleasant.”

Results and discussion

Fillers with forwards anaphora received an average
rating of 4.6 /5. Mean rating scores for experimen-
tal conditions and the control are given in Table 2.
Mean ratings were very low in the Principle C
condition and the poka condition and much
higher in no-constraint and the backwards ana-
phora control conditions. A linear mixed-effects
model with participants and items as random
factors and condition as a fixed factor revealed a
strong effect of condition, as witnessed by the
fact that the model with the factor condition was
superior to a simpler model that did not include
that factor: ¥*(3) = 76.1, < .001. Planned pair-
wise comparisons showed that the scores in the
no-constraint condition did not differ significantly
from those in the backwards anaphora control,
#262) = —1.1, p = .257, whereas it was rated sig-
nificantly higher than the Principle C condition,
#262) = —13.0, p < .001, and the poka condition,
#262) = —8.8, p < .001. The difference in ratings
between the Principle C and the poka condition
was significant, #(262) = -2.8, p = .005, despite
the fact that both conditions received consistently
low ratings. The slightly higher ratings for the
poka-constraint sentences may reflect their
structural similarity to the far more acceptable sen-
tences in the no-constraint conditions. (However,
the small acceptability difference should not itself

Table 2. Mean acceptability rating scores by condition in
Experiment 14

Score
Condition M SE
Principle C 1.5 0.10
Poka-constraint 1.9 0.11
No constraint 3.6 0.12
BA control 3.9 0.11

Note: BA = backwards anaphora.
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lead to an expectation for strongly divergent online
effects of the two constraints.)

In sum, the acceptability ratings confirm the
prediction that Russian speakers should disallow
coreference in sentences that are subject to
Principle C and the poka-constraint, whereas
they accept backwards anaphora in the no-con-
straint sentences.

EXPERIMENT 1B: SELF-PACED
READING EXPERIMENT

Method

Participants

A new group of 48 Russian speakers (ages 18—28
years) was recruited in Moscow. All participants
had normal or corrected-to-normal vision and no
history of language disorders. They gave informed
consent and were paid the equivalent of $10 for
their participation.

Procedure

A total of 24 sets of items consisting of a gender-
match and a gender-mismatch variant of the
Principle C conditions and of the poka-constraint
condition (i.e., four conditions per set) were
distributed among four presentation lists in a
Latin square design. A total of 12 items from
the no-constraint conditions were added to each
presentation list so that each list contained one
variant of each item (yielding six gender-match
and six gender-mismatch variants per list). Each
list also contained 84 filler sentences that varied
in length and complexity and were superficially
similar to the target items—for example, they
contained proper names or started with a sub-
ordinator. Participants were randomly assigned
to one of the lists, and the order of the stimuli
within a presentation list was randomized for
each participant.

Participants were tested using a Windows
laptop computer running the Linger software
(developed by Doug Rohde, MIT). Sentences
were presented in a standard noncumulative
word-by-word moving window paradigm (Just,

Carpenter, & Woolley, 1982) using the font
Courier New Cyrillic 20. Each sentence initially
appeared on the screen masked by dashes that
covered all letters and punctuation marks, but
left spaces between words unmasked. Each time
the participant pressed the spacebar a new word
appeared on the screen, and the previous word
was remasked by dashes. Care was taken to
ensure that all words from the critical second
clause appeared on the same line of the display
(the first line). A yes/no comprehension question
appeared after each sentence in a single display.
Comprehension questions were designed so that
they were equally likely to question different
parts of the sentence (i.e., first, second, or third
clause). In order to conceal the main manipulation
of the study and reduce the risk of conscious
reading strategies the comprehension questions
never targeted the pronoun interpretation.
Participants were instructed to read sentences at
a natural pace and to respond to the comprehen-
sion questions as accurately as possible. If the
question was answered incorrectly the word
“Incorrect” briefly appeared in the centre of the
screen. The testing session lasted approximately
40 minutes.

Data treatment

In order to ensure sufficient numbers of data points
in each cell of the analysis, participants were
excluded from the final analyses if they failed to
correctly answer at least half of the comprehension
questions in any individual experimental con-
dition, even if they had a high overall accuracy
rate. This led to the exclusion of two participants.
The final analyses were based on the data from 46
participants. Only sentences for which the com-
prehension question was answered correctly were
included in the analyses of reading times.
Furthermore, reading times that exceeded a
threshold of 2,500 ms were replaced by the
threshold value. This winsorizing procedure
affected 0.4% of data points in the Principle C
conditions and in the poka-constraint conditions
and 0.3% of data points in the no-constraint
conditions.
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Reading times were analysed in regions that
corresponded to a single word, with the exception
of the last region in each clause, which represented
the average reading time per word for all remain-
ing words in that clause. Reading times were stat-
istically analysed by fitting a linear mixed effect
model using the /mer function from the /me4
package in R (Version 2.6.2; CRAN project; R
Development Core Team, 2009. Unlike more tra-
ditional analyses of variance (ANOVAs), mixed
effects models take unaveraged data as input and
make it possible to incorporate random effects of
both participants and items within a single analysis
(for more information on the use of mixed effects
models in psycholinguistics see Baayen, 2008).
Models were fitted using a restricted maximum
likelihood technique. For the data from the
poka-constraint and Principle C conditions the
model fitting proceeded as follows: Initially a
model that only included the random factors (par-
ticipants and items) was applied. This initial
model was next enriched by adding the first fixed
factor constraint (Principle C vs. poka-constraint)
and subsequently by including the other fixed
factor gender congruency (gender match vs.
gender mismatch). Finally the interaction
Constraint x Gender Congruency was added to
the model. Each successive pair of models was
evaluated to assess whether the additional factor
improved the model fit to the data. The most
complex model that significantly improved the fit
over the previous model is considered to be the
best fitting model, and its estimates are reported
below. In all cases where an interaction was signifi-
cant we report pairwise comparisons and the rel-
evant 95% confidence interval derived by Markov
Chain Monte Carlo simulation (Baayen,
Davidson, & Bates, 2008). The model-fitting pro-
cedure was identical for the no-constraint con-
ditions, with the exception that only one fixed
effect (gender congruency) was included. Model
fitting was performed for each region in the sen-
tence individually. For the analyses of the binary
variable “accuracy (correct/incorrect)” a binomial
family was used.

Since exclusion of 2 participants led to an unba-
lanced number of participants across item lists an

PROCESSING RUSSIAN CATAPHORA

additional set of models were tested that included
item list as an additional factor. These analyses
showed no impact of the list factor, and hence
that factor is not considered further. All significant
main effects and interactions with p < .05 are
reported.

Results

Comprehension question accuracy

The mean comprehension question response accu-
racy was 88.6% in experimental items and 93.2% in
filler items. Accuracy rates for individual exper-
imental conditions are given in Table 3.

In the no-constraint conditions there was a
marginally significant effect of gender congruency
(z=1.904, p = .057) due to a higher mean accu-
racy rate in the gender-match condition than in
the gender-mismatch condition. The effect of
gender congruency was also significant in the
Principle C and poka-constraint conditions
(z=-2.9, p=.003) but the direction of the
effect was reversed: A higher mean accuracy rate
was found in the gender-mismatch condition
than in the gender-match condition (91.3% vs.
86.2%). There also was a marginally significant
effect of constraint type (z= 1.8, p = .068) due
to higher accuracy rates in the Principle C con-
ditions than in the poka-constraint conditions

(90.2% vs. 87.3%).

Table 3. Mean comprebension question accuracy rates by condition

from Experiment 1B

Accuracy

Condition M SE
No constraint

Gender match 92.8 1.6

Gender mismatch 88.0 2.0
Principle C

Gender match 88.0 2.0

Gender mismatch 92.4 1.6
Poka

Gender match 84.4 2.2

Gender mismatch 90.2 1.8
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Reading times (RTs)

The results from the no-constraint conditions are
reported first, followed by the results from the
Principle C and poka conditions. The region
means and information on the best fitting model
for each region are summarized in Appendix B.

No-constraint conditions

Figure 1 shows word-by-word reading times in the
no-constraint conditions. Mean reading-time
differences were small throughout the first clause
(Regions 1-8), at the critical second subject
(Region 9: Natasha/Michael) and in the following
region. However, in Region 11, two words after
the critical second subject NP, the mean reading
time in the gender-incongruent sentences was
65 ms longer than that in the gender-congruent
sentences (gender congruent, 542 ms; gender
incongruent, 607 ms). This difference led to a mar-
ginally significant main effect of gender congruency
(95% confidence interval, CI = +50ms), B=
-48.3, #497) = -1.86, p=.057. The same
numerical trend for longer reading times in the
gender-incongruent condition continued at the
following two regions (Regions 12 and 13), but
reached significance only in Region 13 (gender

700 ~

650 —aea— No-constraint, gender-match

---@--- No-constraint, gender-mismatch
600 -
550 -
pronoun
500 -

450

Mean reading time (ms)

400 -

congruent, 542 ms; gender incongruent, 614 ms;
mean difference, —72 ms; 95% CI = 455 ms),
B = —57.6, {497) = =2.06, p = .040. There were
no other significant effects in the remainder of the
sentence. Thus, reading times in the no-constraint
conditions replicate the gender-mismatch effect
observed in studies of cataphora processing in
English (Kazanina et al., 2007; van Gompel &
Liversedge, 2003).

Principle C and poka-constraint conditions

Figure 2 shows the results from the Principle C
conditions, and Figure 3 shows the results from
the poka-constraint conditions.

In Region 2 there was an unexpected significant
effect of constraint type, 8= 30.3, A976) = 2.1,
p»=.030, and a marginally significant
Constraint x Gender Congruency interaction,
B=-36.3, 976) = —1.8, p=.069. This effect
must be spurious, since the conditions were iden-
tical up to this point, and it should be noted that
the effect corresponded to a small difference in
mean reading times. At Region 6 of the first
clause there was also a marginally significant
effect of constraint type, B = 57.5, £976) = 1.94,
p=.057, which was most likely due to the

3" clause
2”'1ciause FEEEEEEEEEEEEEEEEER

2nd 3rd
subject subject

l

350 T T T T T T T

Region

Xotja, / posle, / togo; / kak, / onas / napisalag / zakazannuju, / stat’ju v gazetu,g / Natasa (Mixail), / pravila
(pravil),o / tekst;; / neskol’ko;, / raz, |3 / Mixail (Natasa),, / bol’Ses / vsego,s / gordilsja (gordilas’) svoim

pervonacal’nym variantom. ;

“Although after she; wrote the commissioned article Natasha/Michael, edited the text several times,
Michael/Natasha,, was most proud of the original version.”

Figure 1. Mean reading times (in ms) from the no-constraint conditions in Experiment 1B. A gender mismatch effect (GMME) that
appeared two words after the critical subject noun phrase (NP) is marked by a box.
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1 clause 3" clause
EEEEEEENEEEEENEEEENNEEEEEEEEEE 2" clause EEEENEEEENEEEEEEEE
700 - palain LU L LA ILE SR ELAR - o
. 650 2nd subject
@ :
E i subject l
2 pronoun l -
= 550 "
o .
£
T 500 4
2
E 450 + —=— Principle C, gender-match
=
400 - --m--- Principle C, gender-mismatch
350 T T T T T T T T T T T T d

Region

Poskol’ku, / pered, / efirom; / onay / prosmatrivalas / tekstye / soobS¢enij,; / pokas / Marina (Daniil)e / grimmirovalas’
(grimmirovalsja),o / ky; / naéaluy, / s”emok, s / Zoja,4 / pervoj;s / uznala,g / sensacionnuju novost’.;z

‘Since before the broadcast she, looked through the news texts while Marina (Daniel), put on make-up for the
shoot, Zoja,, was the first one to learn about the sensational news."

Figure 2. Mean reading times (in ms) from the Principle C conditions in Experiment 1B.

presence of an extra word in the poka-constraint
conditions compared to the Principle C con-
ditions. There were no other significant effects or
interactions at any region in the first clause.
There was a main effect of constraint type at the
critical second subject in Region 9 due to longer
mean reading times in the poka conditions than in
the Principle C conditions (mean reading times
555ms vs. 499 ms, respectively), B= —59.4,
#978) = —4.04, p <.001. This effect was likely
caused by differences in the lexical material in the
immediately preceding region. The subordinator
while immediately preceded this region in the
Principle C conditions and may have provided an
effective cue for the appearance of a subject NP in
Region 9. There were no significant effects or inter-
actions in Regions 10—-11. However, in Region 12,
three words after the critical second subject, there
was a significant effect of gender congruency,
B =157.8,/960) = 2.48, p = .015, and a marginally
significant Constraint x Gender Congruency inter-
action, B=-61.7, #960)=-1.89, p=.057.
Pairwise comparisons within each level of the con-
straint factor revealed a significant effect of con-
gruency in Region 12 of the poka conditions due
to longer mean reading times when the second
subject matched in gender with the preceding
pronoun (gender congruent, 581 ms; gender
incongruent, 523 ms; mean difference = 58 ms;

95% CIl= +48ms), B=>58.1, #473)=—-2.38,
p = .018. This is a gender match effect, the inverse
of the effect found in the no-constraint conditions.
In the Principle C conditions, on the other hand,
reading times were almost identical at both levels
of the gender congruency factor (gender congruent,
528 ms; gender incongruent, 533 ms; mean
difference = =5 ms; 95% Cl= +42ms), B=
-2.0, {487) = -0.09, p=.957. There were no
significant effects in Region 13.

At the subject of the third clause in Region 14
there was a main effect of gender congruency,
B=459, (977) = 2.85, p = .006. In both the
Principle C conditions and the poka-constraint
conditions mean reading times for the third
subject NP were slower in conditions where the
earlier second subject NP had matched the
gender of the pronoun. Recall that in all four of
these conditions the third subject NP provided a
grammatically accessible antecedent for the
pronoun. In Region 15 there was a main effect of
congruency, B = 52.9, {976) = 2.76, p = .006, and
a significant Constraint X Gender Congruency
interaction, 8= —74.3, (976) = —2.76, p = .005.
Resolution of this interaction revealed that the
effect of congruency was significant in the poka
conditions, due to longer mean reading times in the
gender-congruent condition than in the gender-
incongruent condition (527 vs. 473 ms, respectively;
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1% clause 3" clause
EEEEENSEEEEEEEEEEsEEEEsEEEEEEE 2" clause EEsssEEsEssssEEEEE
S NSNS EEEEEEEEEEEEENEENEES
2nd 3rd

7007 o Poka, gender-match subject subject
™ 650 4 ---+ -- Poka, gender-mismatch l
E
g 600 A
E | pronoun
2 550
® 500 4
2
£ 450
= 400 4 £ GME

350 T T T T T T T T T T T T T T T T 1

Region
Poskol’ku, / pered, / efirom; / pokay / onas / prosmatrivalas / teksty; / soobs¢enij,s / Marina (Daniil)s / grimmirovalas’
(grimmirovalsja),o / ky; / nacalu; / s”emok, ;3 / Zoja,4 / sama,s / opredelila,s / porjadok reportaZej v vypuske.;;
‘Since before the broadcast while she, looked through the news texis Marina (Daniel), put on make-up for the
shoot, Zoja,, figured out the order of the reports in the program by herself.’

Figure 3. Mean reading times (in ms) from the poka conditions in Experiment 1B. A gender match effect (GME) that started three words

after the critical subject noun phrase (NP) is marked by a box.

mean difference = 54 ms; 95% CI= =+ 39 ms),
B =518, #480)=2.59, p = .013, but not in
the Principle C conditions (gender congruent
— 477 ms; gender incongruent — 502 ms; mean
difference = =25 ms; 95% CI = + 33 ms), B=
—14.7, {496) = —0.86, p = .397. There were no
significant or marginally significant main effects
or interactions in the remainder of the sentence

(Regions 16-17).

Discussion

In Experiment 1B we found that manipulation of
the gender of the subject of the second clause led
to a gender mismatch effect in the no-constraint
conditions and had no impact on reading times
in the Principle C conditions. These results from
Russian replicate earlier findings based on similar
English sentences (Kazanina et al., 2007; van
Gompel & Liversedge, 2003). Additionally, we
found a gender match effect at the same region
in the poka-constraint conditions, which are subject
to a Russian-specific grammatical constraint. This
gender match effect is the inverse of the reading-
time pattern observed in the no-constraint conditions.

It should be noted that the comprehension
accuracy results were largely consistent with the
reading-time results. In the no-constraint

conditions the gender-matching condition
yielded a higher accuracy rate than its gender-mis-
matching counterpart, whereas the pattern was
reversed in the other two pairs of conditions.
This is likely because in the no-constraint con-
dition the gender-matching condition was the
easier sentence to process: The parser actively
anticipated an antecedent in the second subject
position, and this expectation was fulfilled. In
the Principle C and the poka conditions, on the
other hand, the second subject was easier to rule
out in the gender-incongruent condition when it
was “doubly” illicit, due to the constraint and to
the mismatch in gender with the pronoun.

It is interesting that the Principle C and the
poka-constraint  conditions yielded different
reading-time profiles, despite the fact that both
structures are quite similar on the surface and
yielded similarly low acceptability ratings for back-
wards anaphora interpretations. Before interpreting
these results, however, it is important to ensure that
the differences in the processing of the two pairs of
conditions were indeed due to the different con-
straints on coreference, rather than to artefacts of
the stimuli that we used. The sentences in the
Principle C and poka conditions differed only in
the position of the subordinator while. Ideally,
this manipulation should have had no other effect
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beyond changing the sentence structure so that the
sentence invoked either Principle C or the poka-
constraint. However, this structural change was
accompanied by a shift in the figure/ground
relation of the two events (E1 and E2) described
in the sentence, as illustrated in (7):

7. Principle C: E1, while E2

[E1 = figure, E2 = ground]

poka condition: While E1, E2
[E1 = ground, E2 = figure]

The subordinator while establishes a relation in
which the embedded event serves as a ground for
the main event, which is a figure (also known as fore-
grounding/backgrounding, e.g., Matthiessen &
Thompson, 1988). Thus, in addition to the struc-
tural differences between the conditions in (7), the
sentences also differed in which of the events E1
and E2 served as figure or ground. This change
of figure/ground relations could be important,
because many pairs of events do not have the prop-
erty that either event can naturally serve as figure
while the other takes the role of ground in a while-
clause. A pair of events that meet this criterion is
illustrated in (8), whereas the events in (9) do not.

8. E1 = reading a letter, E2 = eating an apple

a. Jane read a letter while Bill ate an apple.
[E1 figure, E2 ground]

b. While Jane read a letter, Bill ate an apple.
[E1 ground, E2 figure]

9. E1 = breaking a glass, E2 = eating an apple

a. Jane broke a glass while Bill ate an apple.
[E1 figure, E2 ground]

b. While Jane broke a glass, Bill ate an apple.
[E1 ground, E2 figure]

All stimuli used in Experiment 1B were con-
structed using symmetric event pairs like the pair
in (8). However, it is important to also ensure
that the pair of events preserves its figure/ground
symmetry when the two events are performed by
the same agent. This is important, since a semantic
bias against a coreferential interpretation of the two
subject NPs might lead to spurious evidence for the
effects of a linguistic constraint. The examples in
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(10) and (11) illustrate an event pair that shows a
figure/ground symmetry when the events have
different agents, but which is less clearly symmetric
when the events are performed by the same agent.

10. E1 = feeling dizzy, E2 = cleaning the floor

a. Jane was feeling dizzy while Bill was
cleaning the floor.

[E1 figure, E2 ground]
b. While Jane was feeling dizzy, Bill was

cleaning the floor.

[E1 ground, E2 figure]
11. E1 = feeling dizzy, E2 = cleaning the floor

a. Jane; was feeling dizzy while she; was
cleaning the floor.

[E1 figure, E2 ground]
b. While Jane; was feeling dizzy, she; was

cleaning the floor.

[E1 ground, E2 figure]

Example 10 shows that the pair of events E1 and
E2 is symmetric. When events E1 and E2 are per-
formed by different agents, either of them can
serve as a semantically plausible background for
the other. Hence, (10a) and (10b) are equally
plausible. However, the symmetry disappears if
the events are performed by the same person, as
in (11). (11a) is quite natural on the coreference
reading, and it suggests that E1 and E2 can, in
principle, be performed simultaneously by the
same agent. However, the coreference reading in
(11b) is less plausible, for the reason that fee/ing
dizzy is a not an ideal setting for an event of c/ean-
ing the floor in a setting where these events describe
a simultaneous activity by the same person.

The existence of contrasts like the one in (10)—
(11) raises the question of whether the materials in
Experiment 1 might have contained similar biases.
We therefore sought to test whether the pairs of
events described in each set were such that switching
their figure /ground relation would not introduce a
semantic bias towards a coreference or disjoint
interpretation, as in (11). If both figure/ground
combinations of the events were equally plausible
under a coreference interpretation, we could more
confidently attribute the processing differences
between the Principle C and the poka conditions
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to the fact that they invoke different constraints on
coreference. Experiment 2 addresses this issue.

EXPERIMENT 2

Experiment 2 was a pencil-and-paper question-
naire. Its aim was to test whether the pairs of
events used in the materials for the Principle C
and poka-constraint conditions in Experiment 1
were balanced and whether inverting their figure/
ground configuration would create a bias for a cor-
eferential or disjoint interpretation of the two
subject NPs. If there were independent reasons to
favour or disfavour a coreferential interpretation
of the test sentences, then it would be inappropriate
to attribute the reading-time profiles observed in
Experiment 1B to effects of grammatical con-
straints. Additionally, we wanted to ensure that
all sentences used in Experiment 1 were amenable
to a coreference interpretation in all respects
except for the effect of constraints on coreference.

Method

Participants
Experiment 2 was administered to 24 native speak-
ers of Russian residing in Moscow (10 males, 14

females; mean age 30.8 years, range 18—45 years).

Materials and design
All gender-matching variants of the Principle C
and poka-constraint conditions from Experiment

Table 4. Sample set of items from Experiment 2

1 were used in Experiment 2, yielding 24 sets of
two conditions. The sentence-initial subordinators
although or since and the enclosing third clause were
discarded. Furthermore, the order of the pronoun
and the name was reversed to obtain forwards ana-
phora, as illustrated in Table 4. Consequently,
stimuli from the Principle C conditions were trans-
formed into forwards anaphora sentences in which
the main clause preceded the embedded clause
(“forwards anaphora, main first”), whereas stimuli
from the poka conditions were transformed into
sentences with forwards anaphora in which the
embedded clause preceded the main clause (“for-
wards anaphora, embedded first”). Changing the
pronoun—name order used in Experiment 1 to for-
wards anaphora sentences with a name—pronoun
order rendered Principle C and the poka-constraint
irrelevant and thus made it possible to identify any
potential effect of the figure /ground relation of the
events on sentence interpretation.

Participants rated the plausibility of each sen-
tence using a scale from 1 (impossible) to 5 (absol-
utely natural). The critical name and pronoun were
highlighted in bold, and participants were explicitly
told that they referred to the same person. A total of
24 pairs of target items were distributed among two
lists using a Latin square design and were inter-
spersed with 12 control sentences, half of which
were highly plausible (“control, highly plausible”)
or highly implausible (“control, highly implausi-
ble”) on the coreference reading. These controls
were designed to mask the target sentences, and
they served as a measure that the participants
understood the task correctly.

Russian

English translation

Forwards anaphora,

Forwards anaphora,
embedded first

Control, highly plausible

uedet otdyxat’ na more.

Marina prosmatrivala teksty soobscenij, poka

main first ona grimmirovalas’ k nacalu s”emok.

Poka Marina prosmatrivala teksty soobstenij,
ona grimmirovalas’ k nacalu s”emok.

Tak kak za poslednie tri goda ona ni razu ne brala  “Since in the last three years she had never taken
otpuska, Olesja tverdo resila, ¢to v etom godu

“Marina looked through the news texts while she put
on make up for the shoot.”

“While Marina looked through the news texts she
put on make up for the shoot.”

time off, Olesja firmly resolved to go to a seaside
resort.”

Control, highly implausible Poka Inna naxodilas’ po bedro v gipse, ona bez ~ “While Inna’s leg was in a cast, she could easily climb

truda begala po lestnicam.

stairs.”

Note: The participants were explicitly instructed to consider the name and the pronoun in bold as referring to the same person.
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Table 5. Mean plausibility ratings in Experiment 2

Condition M SE
Forwards anaphora, main first 3.2 0.15
Forwards anaphora, embedded first 3.1 0.15
Control, highly plausible 4.5 0.10
Control, highly implausible 1.3 0.10

Results and discussion

The results of the rating test are summarized in
Table 5.

As expected, the plausible control sentences
received the highest coreference score, and the
implausible controls received the lowest score.
The forwards-anaphora conditions yielded mean
ratings in the middle of the scoring range,
suggesting intermediate plausibility of these sen-
tences. Linear mixed-effects modelling revealed a
significant effect of condition as a whole, F(3,
860) = 24, p <.0001. Importantly, a planned
comparison of ratings in the two forwards ana-
phora conditions shows that the ratings for the
main-first and the embedded-first forwards ana-
phora conditions did not significantly differ,
#574) = 1.45, p = .149. Experiment 2 therefore
confirmed that the stimuli used in the Principle
C and poka conditions were balanced in terms of
the figure/ground relation between the main and
embedded events. There was no bias towards
higher or lower plausibility of the coreference
reading associated with reversal of the figure/
ground relation of the events in the two
conditions. We can therefore be more confident
that the different reading-time profiles observed
in Experiment 1B reflect differences in the
constraints that apply to each condition.

GENERAL DISCUSSION

We investigated the processing of backwards ana-
phora in Russian with the goal of understanding
whether grammatical constraints impact the
online search for antecedents for pronouns in a
uniform manner. A self-paced reading experiment
(Experiment 1B) investigated the processing of

PROCESSING RUSSIAN CATAPHORA

three types of structures containing a cataphoric
pronoun in the first clause. In the no-constraint
conditions the subject of the second clause was a
licit antecedent for the pronoun. In the remaining
conditions the second subject was an illicit antece-
dent due to a constraint on coreference, either
Principle C or the Russian-specific poka-
constraint. Following a strategy used in previous
studies of cataphora processing in English, the
gender of the NP in the second subject position
was manipulated such that it either matched or
mismatched the gender of the cataphoric
pronoun. The logic of this design is that in any
condition where a cataphoric dependency is
attempted we should observe an effect of gender
congruency at or shortly after the critical NP.
The parser’s behaviour in the regions following
the critical second subject was different in each
of the three condition pairs. In the no-constraint
conditions the reading times following the
second subject NP were longer when that NP mis-
matched in gender with the anaphoric pronoun (a
gender mismatch effect). There was no effect of
gender congruency on the second subject in the
Principle C conditions. Finally, in the Russian-
specific poka-constraint conditions reading times
were longer when the second subject matched in
gender with the preceding pronoun (gender
match effect). Experiment 2 confirmed that these
results are unlikely to be due to a plausibility bias
in the pairs of events chosen for Principle C and
poka-constraint conditions.

The gender mismatch effect found in the no-
constraint condition in Russian replicates earlier
findings by van Gompel and Liversedge (2003)
and by Kazanina et al. (2007) for similar cases
in English, and it suggests that across languages
the parser uses a similar mechanism to search
for an antecedent for a cataphoric pronoun.
The gender-matching no-constraint conditions
feature a dependency between a pronoun and a lin-
early following antecedent. In the absence of a pre-
viously mentioned discourse referent the pronoun
is temporarily left without a referent, and the
parser initiates a search for a licit antecedent in
the upcoming input. The gender mismatch effect
in the no-constraint conditions reflects the
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parser’s surprise upon encountering a gender-
incongruent nominal in a position where an ante-
cedent was expected. Importantly, as van Gompel
and Liversedge point out, the existence of the
gender mismatch effect implies that the parser is
not hesitant in forming cataphoric dependencies.
In order to be disrupted upon recognizing that a
noun phrase in the input is gender incongruent,
the parser must have initiated dependency for-
mation prior to that moment.

This observation about the earliness of cata-
phoric dependency formation could reflect either
of two mechanisms. Van Gompel and Liversedge
(2003) suggest that it is a consequence of an archi-
tectural property of the parser that makes word
category information about incoming words avail-
able before more fine-grained semantic infor-
mation. In contrast, Kazanina and colleagues
regard early formation of cataphoric dependencies
as a counterpart of “active” dependency formation
found in the processing of filler-gap dependencies
(Crain & Fodor, 1985; Frazier & Flores d’Arcais,
1989; Garnsey et al., 1989; Stowe, 1986; Traxler &
Pickering, 1996). They propose that dependency
formation may be initiated as soon as a cataphoric
pronoun is encountered and before a candidate
antecedent appears in the input. A mechanism of
this kind presupposes the possibility of predictive
structure building, but it also avoids the need to
assume that an architectural constraint makes syn-
tactic category information available more quickly
than other properties of incoming words. Both of
these accounts of the gender mismatch effect are
compatible with the findings presented here.
Moreover, we contend that the two mechanisms
are in fact rather similar, since the mechanism
proposed by van Gompel and Liversedge must
be active to some degree. Even if cataphoric
dependency formation is attempted only after a
candidate antecedent is encountered in the
bottom-up input, the parser must already be in a
control state that encodes the fact that it is search-
ing for an antecedent for a pronoun. Without such
a mechanism, cataphoric dependency formation
could only arise from a massively redundant mech-
anism that would search backwards for a pronoun
every time that it encounters a noun phrase, an

unlikely state of affairs. In addition the control
state would need to be sensitive to which structural
positions the parser does and does not treat as
suitable antecedent positions. This sensitivity is
needed to capture the sensitivity of the gender
mismatch effect to grammatical constraints on
cataphora, as found in this and other studies.

The gender mismatch effect found in the no-
constraint conditions also confirms that cataphoric
dependencies are acceptable in Russian. If there
were a general prohibition against cataphoric
dependencies in Russian then we should not
have expected to find that Russian speakers
actively attempt to construct such dependencies
in online processing. Although the gender mis-
match effect did not occur immediately upon pres-
entation of the second subject noun, the observed
two-word delay is compatible with results from
previous studies in English. Van Gompel and
Liversedge (2003) found a one-word delay for
the mismatch effect in their eye-tracking studies,
and our own earlier self-paced reading studies in
English showed either an immediate mismatch
effect or a one-word delay. Badecker and
Straub’s self-paced reading studies on forwards
anaphora showed a one—two-word delay in the
effects of gender congruency (Badecker &
Straub, 2002).

Turning to the Principle C conditions, the lack
of any effect of the gender manipulation in the
second subject in these conditions replicates
earlier findings in English (Kazanina et al,
2007). In both languages we take the lack of an
effect as evidence that the parser does not consider
the second subject as a potential antecedent pos-
ition for the cataphoric pronoun. This does not
mean that the parser fails to actively search for
an antecedent in these conditions, only that it
does not expect an antecedent in positions that
are restricted by Principle C. This apparent blind-
ness to the possibility of coreference in the
Principle C conditions cannot easily be dismissed
as a consequence of the discourse salience of the
second subject NP, since the crucial reading-time
measures were taken at a point in time when
that NP was in the focus of attention. The
Russian findings add cross-linguistic evidence to
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earlier conclusions from English and lend further
support to the view that Principle C is a cross-
linguistically robust constraint on structure gener-
ation. In other words, rather than generating
cataphoric dependencies that violate Principle C
and subsequently rejecting them based on appli-
cation of a filter, such illicit coreference patterns
are never even considered by the parser. More gen-
erally, early sensitivity to Principle C can be added
to a growing body of evidence that grammatically
accurate representations can be built in real time
(Crain & Fodor, 1985; Stowe, 1986; Traxler &
Pickering, 1996, among others).

Replication of the English findings in the no-
constraint conditions and the Principle C con-
ditions provided the background for the most
interesting new contribution of the current study.
The poka-constraint conditions offered a compari-
son that has not been possible in previous studies
in other languages, as it was possible to compare
the reading-time profiles of sentences that are
impacted by two different constraints on back-
wards anaphora. This parallel makes it possible
to test whether constraints on coreference apply
in a uniform fashion. The Principle C conditions
and the poka-constraint conditions had many
features in common: The dependent elements
were the same pronouns (on, “he”, or ona, “she”);
the lexical material was identical; the thematic
roles of all nominals were the same, and plausi-
bility was matched across conditions; the linear
distance between the pronoun and the potential
antecedent was almost identical. In addition, the
rating study (Experiment 1A) showed that the
two constraints led to similarly low acceptability
scores. Furthermore, the two constraints were
tested using a within-subjects design. Despite
these parallels, the reading-time profiles were
quite different, with a gender match effect in the
poka-constraint conditions and no effect of
gender congruency in the Principle C conditions.
This implies that the two constraints impact
online interpretation in different ways.

A number of previous studies have investigated
whether constraints on anaphora impact language
processing by blocking the generation of illicit
interpretations or by filtering out illicit

PROCESSING RUSSIAN CATAPHORA

interpretations after they have been constructed.
Most previous studies in this domain have
focused on forwards anaphora. Nicol and
Swinney argued that constraints on reflexives and
pronouns have parallel early impacts on antecedent
activation, potentially supporting an interpretation
of the constraints as constraints on the generation
of interpretations (Nicol & Swinney, 1989). In
contrast, Badecker and Straub argued that the
same constraints act as later filters on candidate
interpretations, although the results from their
series of studies were more equivocal (Badecker
& Straub, 2002). Runner and colleagues used
eye-fixation patterns to argue for differences in
the processing of reflexives and pronouns
(Runner et al., 2006), but their study focused on
special syntactic contexts (“picture noun phrases”,
such as Harry’s picture of himself) and ultimately
concluded that reflexives in picture noun phrases
are exempt from standard grammatical constraints
on reflexives. Thus, the current study shows more
unequivocally than previous studies that con-
straints on coreference do not impact language
processing in a uniform fashion.

The gender match effect following the critical
second subject in the poka conditions implies that
participants at least fleetingly considered that
subject as a potential antecedent for the preceding
pronoun. We interpret the slowdown in the
gender-congruent condition as reflecting difficulty
that arises when the parser is forced to retract its
initial consideration of an analysis in which the
name is the antecedent of the preceding pronoun.
If the parser were simply blind to the possibility
of coreference between the pronoun and the
name, then we should have expected to find no
gender congruency effect, as found in the
Principle C conditions. Thus, it seems hard to
avoid the conclusion that the coreference interpret-
ation is at least temporarily considered and sub-
sequently rescinded.

Although the current results provide good evi-
dence that a coreference interpretation is briefly
considered and then rescinded in the poka con-
ditions, the results do not provide clear evidence
on the question of how actively the cataphoric
dependency is constructed in these conditions.
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A first possibility is that cataphoric dependency for-
mation proceeded actively in the poka-
constraint conditions, just as in the no-constraint
conditions, leading to disruption upon encounter-
ing a gender-incongruent name (i.e., a gender
mismatch effect). If this was the case, then it must
be that the gender mismatch eftect was overridden
in the reading-time profile by the immediately fol-
lowing disruption in the gender-congruent
condition, when the poka-constraint is triggered,
and the illicit interpretation had to be rescinded.
Note that this account entails that the processing
disruption caused by retraction of an illicit
pronoun—name dependency in the gender-
matching poka condition must be stronger than
the processing disruption caused by encountering
an incongruent pronoun in the gender-mismatching
poka condition. This assumption could potentially
capture why no gender mismatch effect is observed
in these conditions. The assumption is reasonable,
in the respect that the gender mismatch effect
involves retraction of a prediction, whereas we are
claiming that the gender match effect reflects
retraction of a fully fledged cataphoric dependency.
A second possibility is that the construction of
cataphoric dependencies proceeds in a less active
fashion when a pronoun is introduced in a
poka-clause, and hence that a dependency is only
attempted after a gender-matching antecedent has
been encountered. The currently available data do
not allow us to adequately distinguish between
these accounts, but this does not undermine the
more important conclusion that a coreference
interpretation is fleetingly considered in the poka
conditions.

The finding that Principle C acts to block the
generation of coreference dependencies, whereas
the poka-constraint acts as a filter on dependencies
that are initially considered, naturally raises the
question of why the two constraints should
impact parsing so differently. The current findings
are consistent with a number of possible accounts
of this difference. It could reflect the fact that
Principle C applies to syntactic configurations
(Chomsky, 1981) whereas the poka-constraint is
a constraint that invokes discourse representations
(Avrutin & Reuland, 2004; Kazanina & Phillips,

2001; Reuland & Avrutin, 2005). Alternatively,
the difference could reflect the fact that Principle
C is a cross-linguistically robust constraint,
whereas the poka-constraint is a more idiosyncratic
property of Russian. In earlier work we found a
developmental dissociation between the two con-
straints: Russian children have already mastered
Principle C at age 3, whereas the poka-constraint
does not reliably constrain their interpretations
until age 5—6 (Kazanina & Phillips, 2001).
However, we suggest that the most likely cause
of the different online effects of the two con-
straints is the time course of information avail-
ability relevant to the two constraints. In the case
of Principle C the parser may determine that an
entire structural domain is irrelevant to the
search for an antecedent, and this can be ascer-
tained in advance of any bottom-up information
about potential antecedents. This kind of pre-
computation is not possible in the case of the
poka-constraint. Recall that the poka-constraint
applies to pronoun—name sequences in which
both nominals have the semantic role of agent.
Although agent is by far the most common the-
matic role for a nominative subject, the thematic
role of the subject cannot be confirmed until the
predicate of the clause is identified. Therefore,
when faced with a sequence poka pronounnops . . .
namenops the parser may continue to entertain
the possibility that the pronoun and the name
may be coreferential, because the thematic role of
the name is not yet confirmed. Only when the pre-
dicate is reached is it possible to confirm that the
name bears an agent role, and at that point the
poka-constraint becomes relevant, and the corefer-
ence relation must be rescinded, leading to
reading-time slowdown. This interpretation is
consistent with the time course of the gender
match effect, which in Experiment 1B appeared
at Region 13, slightly later than the gender mis-
match effect in the no-constraint conditions. If
this is the appropriate account of why the poka-
constraint acts as a filter rather than as a constraint
on generation of antecedents then it is interesting
to ask why Russian speakers do not immediately
assume that a nominative subject is an agent, a
statistically likely outcome, and a plausible
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consequence of parsing with superficial heuristics
(e.g., Towsend & Bever, 2001). However, the like-
lihood that a nominative subject NP is an agent
must be balanced against the likelihood that a
pronoun . .. name sequence of subject NPs involves
a coreference relation. Consequently, more
detailed analyses of Russian corpora would be
needed in order to determine whether speakers’
behaviour in our study genuinely ignores distribu-
tional constraints.

CONCLUSION

A number of previous studies have investigated the
question of how grammatical constraints impact
the search for antecedents for anaphoric
expressions in online language processing. Either
constraints may act as constraints on the gener-
ation of candidate interpretations, which prevent
grammatically inaccessible antecedents from ever
being considered, or they may act as later filters
on interpretations, which serve to remove illicit
coreference relations only after they have been
initially considered. It is common for discussions
of this issue to assume that there is a uniform
answer to this question. However, results from
our within-subjects comparison of closely
matched constraints on backwards anaphora in
Russian indicate that a uniform answer may not
be possible. Russian speakers appear to implement
Principle C as a constraint on generation of
interpretations and the poka-constraint as a filter
on temporarily considered interpretations. This
contrast can be understood in terms of the detailed
time course of information that is relevant to
application of the two constraints.
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APPENDIX A

Full list of stimuli (including comprehension questions) from the self-paced reading task,
Experiment 1

English translations of the experimental sentences are provided in order to give readers information about the scenarios tested. Note,

however, that the translations do not always preserve the Russian word order and exact phrasing, and no attempt is made to convey
the detailed aspectual force of the Russian predicates.
The experiment contained 24 sets the Principle C and poka conditions and 12 sets of no-constraint conditions:

Principle C & poka conditions No-constraint conditions

Condition a: Principle C, gender match Condition a: no-constraint, gender match

Condition b: Principle C, gender mismatch

Condition b: no-constraint, gender mismatch

Condition c: poka-constraint, gender match
Condition d: poka-constraint, gender mismatch

Principle C and poka conditions

la/b.

1c/d.

2a/b.

2¢/d.

3a/b.

3c/d.

TTockombKky nepes PoxkaecTBoM OH cObIBAl C PYK AparoleHHOCTH, MOKa MapaT/AJnHa MbITANCs/IbITANach
NOJTyYuTh BU3bl B ApreHtuny, Crac onacaics BbI3BaTh II0JJ03PEHHE Y OKPYKAIOIIUX.

Ierrancs/meiTanack 11 Mapar/AnuHa noinyuuTs Bu3bl B bpasunmio?

Since before Christmas he got rid of the jewellery while Marat | Alina attempted(m/f) to secure visas to Argentina, Stas was afraid
to raise suspicions with acquaintances.

IMTockoneky mepen PoxkpecTBoM, IIOKa OH cObIBaJ C PYK AparolieHHOCTH, MapaT/AJnHa IbITalcs/IbITanach
MOJYYUTh BU3bl B ApreHTrny, Crac onacaicsi BbI3BaTh MOAO3PEHNE Y OKPYKAIOIIUX.

IerTancs/meiTanack a1 Mapart/AjnHa ONyYuTh BU3bl B Bpasmnmio?

Since before Christmas while he got rid of the jewellery, Marat/Alina attempted(m/f) to secure visas to Argentina, Stas was
afraid to raise suspicions with acquaintances.

ITockonpKy yXKe B NOJIeHh OH CKPYMYJIe3HO HM3ydall BHYTPEHHIOIO CTPYKTYpY Kymoia, moka Muxami/Tamapa
Ienan/penana KapaHJalllHble 3apPUCOBKU MOCTPOUKH, apXUTEKTOP PACCUUTHIBAI HMETh BCIO HEOOXOTUMYIO
nH(OPMAIIIO O XpaMe K KOHITY JHS.

Hapesiicst mu apxuTekTop 3aKOHYUTH cOOp HEOOXOAUMOI NH(MOPMALUY 10 KOHIA JAHS?

Since already at noon bhe scrupulously studied the inner structure of the dome while Michael/ Tamara made
(m/, f) pencil sketches of the construction, the architect counted on having all of the necessary information about the temple by
the end of the day.

ITocKONBKY yKe B IIOJICHb, IOKA OH CKPYIYJIE3HO H3y4al BHYTPEHHIOIO CTPYKTYpY Kynona, Muxaui/Tamapa
Jesaj/fenana KapaHAallHble 3apHCOBKU IOCTPONKH, apXUTEKTOP PACCUMTBIBAT MMETh BCIO HEOOXOIUMYIO
uH(OPMALNIO O XpaMe K KOHILY JIHs.

Hapesines mn apXuTeKTOp 3aKOHUYUTH COOP HEOOXONUMOI MH(OPMAIUK JO KOHIA IHs?

Since already at noon while he scrupulously studied the inner structure of the dome, Michael| Tamara made(m/f) pencil sketches of
the construction, the architect counted on having all of the necessary information about the temple by the end of the day.
ITocKONBKY Iepel HavyanoM CIeKTaKIIs OHa pa3roBapuBalia IIo pallid ¢ OXpaHoi, oka Pauca/Cepreit paccasku
BaJla/paccaskuBal 110 MECTaM BBICOKONOCTABJICHHBIX rocTel, MIHHa He BHJiela NPUKIIOYHBIIETOCS C TeHEPaIoM
Kasyca.

Cocrosiics 11 pa3roBop ¢ OXPaHOIl NOCTIe CIEKTAKIIA?

Since before the beginning of the play she spoke with security on the portable radio while Raisa/ Sergej sat(m/f) VIP guests in their
seats, Inna didn’t notice the incident that happened to the general.

ITockonbKy Hepej| HadaloM CIeKTaKIIs, I0Ka OHa pa3roBapHBala IIo pauuu ¢ oxpanoi, Pauca/Cepreit paccasu
BaJla/paccaskiBal II0 MecTaM BEICOKOIIOCTABIEHHBIX rocTell, MiHHa Gblila O4eHb G1arofiapHa ei/eMy 3a OMOIIb.
Cocrosiics 11 pa3roBOp ¢ OXPAHOIl NOCTIE CIEKTAKIIS?

Since before the beginning of the play while she spoke with security on the portable radio, Raisa/ Sergej sat(m/f) VIP guests in their
seats, Inna was very grateful to her/him Jor help.
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ITockonbKy nepej 2(pupoM OHa IpOCMaTpHUBalla TEKCTbI cOOOIIeHNi, Toka Mapuna/Jaunui rpumMupoBanach/
IPUMUPOBAJICSL K Hayally CbeMOK, 305 IIepBOIl y3Hajla CEHCALMOHHYI0 HOBOCTb. Y3Halla JI 3051 CEHCAlMOHHYIO
HOBOCTb JI0 Hayana a¢upa?

Since before the broadcast she looked through the news texts while Marina/Danil put(m/f) on make up for the shoot, Zoja was the
Jerst one to learn about the sensational news.

ITockoneky mepes 3pupoM, OKa OHa IPOCMaTpHBajla TEKCTbI coobLieHniI, MapuHa /[IaHuuI FPUMIPOBAach/
IPUMUPOBAJICS K Hayally CbeMOK, 3051 caMa Olpefieuia NopsloK PenopTaXei B BbIITYCKe.

B mu onpeiesien nopsifok HoBocTel 30ei?

Since before the broadcast while she looked through the news texts, Marina/Danil put( m/, 1) on make up for the shoot, Zoja figured out
the order of the reports in the program by herself.

ITockonbKy BUepa AHEM OH TOAKIIOYAN M3MEPHUTEINH faBeHns, Toka ApTyp/Kapa HacTpauBain/HacTpanBaia
CrelrajIbHyI0 BaKyyMHYIO Kamepy, Burainuit GbL1 yBepeH B IIOJHON CUHXPOHU3AIUN YCTaHOBKH.

Comuesaiics 1u Butanuii B CHHXPOHU3AIMHI YCTAHOBKH?

Since yesterday during the day he connected the pressure meter while Arthur/ Clara tuned(m/f) the special vacuum camera, Valerij was
certain that the equipment was fully synchronized.

ITockombKy Buepa JHeM, I0Ka OH HMOAKIII0YaN u3MepuTesn fasienusi, Apryp/Knapa nacrpansan/HacrpauBaia
CrenuanbHyIo BaKyyMHYI0 Kamepy, Banepuil Hajiestics HanaauTh 0O0OpYJOBaHHE IO HACTYIUIEHUS CyMEPEK.
IToTepsin nu Banepuit HafieXly HaCTPOUTh OOOPYAOBAHUE IO TEMHOTBI?

Since yesterday during the day while he connected the pressure meter Arthur/ Clara tuned(m/f) the special vacuum camera, Valerij
hoped to fix the equipment before dusk.

ITockounbKy BCIO HEJIEIIO NIEPE]] TAPHBIM (PUHAJIOM OH GECNEYHO 3aUrPbIBaJl C MHOTOUYUCIIEHHBIMHU TIOKJIOHHUIIAMH,
noka BeeBomon/Kpuctuna orpaGarsiBaii/oTpabaThiBajia Ha KOPTE KIIIOUEBbIe yapbl, IMUTpHil OTHIrpa B huna
JIBHOM MaTde 3HaYUTENIBHO XyXKe CBOETo IapTHepa,/CBOeH MapTHEePIIH.

Wrpan nu [IMutpuii B MHAUBUYaNIbHOM (buHane?

Since all week before the doubles final he carelessly flirted with numerous fans, while Vsevolod| Kristina worked(m/f) out key strokes
on the court, Dmitri played far worse in the final than his partner.

ITockombKy BCIO HEAIETIO TIEPef] MapHbIM (PUHATIOM, TI0OKa OH OECNEYHO 3aUrPhIBaJl C MHOTOUNCIIEHHBIMH MOKJTOHHI
namu, BceBosion/Kpucrina orpaGarbiBan/oTpabaThiBalia Ha KOpTE KIIOYEBbIE yAaapbl, [IMHTpHII HE MOr He
IPHU3HATH BKIIAJl CBOETO [IAPTHEPa /CBOCH NapTHEPIIH PEINAOIIIM B UX HOGEE.

Wrpan nu [IMuTpuil B UHAUBUAYANIBHOM (buHAsIE?

Since all week before the doubles final while he carelessly flirted with numerous fans Vsevolod/ Kristina worked(m ) out key strokes on the
court, Dmitri had to acknowledge his partner’s contribution to their victory.

ITockoIBKy IOCIEe KOHTPOJBHOH OHA IpOCMAaTpHUBana ydeHHYecKue TeTpand, noka Oubra/Bopuc BBopmna/
BBOJIUJI B KOMIIBIOTEP CTATUCTHUKY MO OHIMOKAM, yUUTEIbHUIIA MOTJIa CPAaBHUBATh PE3YIbTAaThl MEXK/Y KJIacCaMU.
Bsopmina/sonmt st Onbra/Bopuc CTaTHCTHKY O OIIAOKaM B KOMIIBIOTEP?

Since before the exam she looked through students’ notebooks while Olga / Boris enteredm m) data about mistakes into the computer, the
teacher was able to compare results between classes.

ITockonbKy mociie KOHTPOIIBHOW, 1OKa OHa IpocMaTpuBana yuenudeckue terpanu, Onbra/Bopuc BBopmia/
BBOIIMI B KOMIIBIOTED CTATHCTUKY IO OMIMOKAM, YYUTeJIbHUIA 3Hajla IOAPOOHbIE pe3ylbTaTbl cpasy IIO
OKOHYAaHHUN TPOBEPKH.

Beopuna /Bopun i Onbra/Bopuc cTaTHCTHKY 110 OMIIOKaM B KOMIIBIOTEP?

Since before the exam while she looked through students’ notebooks Olga/ Boris entered(f] m) data about mistakes into the computer,
the teacher knew the detailed results immediately after she finished checking the papers.

XoTs B MPOIIIOM TOAy OH BIEpBbIE TECTHPOBAJ HOBBIA BHJ AUETHI, NMOKa Spocnas/Bapsapa rorosuics/
rOTOBUJIACh K OTBETCTBEHHOMY 2Tally 4YeMIIMOHaTa Mupa, I'ne6 6e3 onaceHuil BHEPUJI CBOU HOBILIECTBA B
CXeMy IUTaHUs! CIIOPTCMEHa/ CIOPTCMEHKH.

HWcnprrbiBan nu I'ne6 onaceHuss OTHOCUTENBHO HOBOU AUETHI?

Ewen though in the past year he tested a new type of diet for the first time while Yaroslav/Varvara prepared(m/f) for the crucial
round of the world championship, Gleb fearlessly introduced his own innovations into the competitor’s diet.

XO0Tsl B IPOIITIOM F'Ofly, IOKa OH BIIEpBbIE TECTHPOBAJ HOBBIH BUJI AUETHI, SIpocias/BapBapa roToBmiIcs /TOTOBUIACH
K OTBETCTBEHHOMY 3Tally YeMIHMOHaTa MHpa, I'71e6 Ge3 omaceHuil BHEIPUI CBOM HOBILECTBA B CXeMy MUTAHUS
CIIOPTCMEHA / CIOPTCMEHKM.

TTo6ostncst mu I'71e6 McnbITaTh HOBBIN BHJL AUETHI IIEpE]l YeMIIMOHATOM MUpa?

Ewen though in the past year while he tested a new type of diet for the first time Yaroslav/ Varvara prepared(m/f) for the crucial round of
the world championship, Gleb fearlessly introduced his own innovations into the competitor’s diet.
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Xors B sIHBape OHAa FOTOBHMJIACh K KBAJIM(UKAIMOHHBIM 9K3aMeHaM, 1oka Ajuia/VBaH orbixana/oTabIxal Ha
Kanapckux ocrpoax, Buka He ceToBaia Ha cygn0y.

Orpixana/orapixan au Amna/Visan na Kanapax B aBrycre?

Ewven though in January she prepared for the qualifying exams while Alla/ Ivan relaxed(fm) in the Canary Islands, Vika did not
complain about life.

Xortsi B stHBape, MOKa OHA TOTOBWJIACHh K KBAM(UKAIMOHHBIM 9K3aMeHaM, Asia/VIBaH oT/ibIxana/OTbpIXal Ha
Kanapckux ocrpoBax, Buka He ceToBana Ha cyjp0y.

Orypixarna/otabixai u Asuta/VIBan na Kanapax B aBrycre?

Ewven though in January while she prepared for the qualifying exams Alla/Tvan relaxed(f] m) in the Canary Islands, Vika did not
complain about life.

XoTsl B BOCKpECeHbE OHaA yumia OmiIeTsl 1o ¢pusmke, moka Bapsi/Bosa ciymana/ciymman npsmMoit paguopenop
Tax ¢ ‘EBpoBuyienns’, Puta ymynpsutach He oOpamaTh BHUIMaHUS Ha IPOHUCXOJSIIICE.

Tpancnuposanu mu ‘EBpoBujierne’ mo paguo B npsiMoM a¢gupe?

Ewen though on Sunday she studied the physics exam questions while Varja/ Vova listened (f] m) to radio coverage of Eurovision, Rita
managed not to pay attention to what was going on.

XoTsi B BOCKpeceHbe, I0Ka OHa yuuiia OuieTsl 1o ¢usrke, Bapsi/Bosa ciyiiana/ciymain npsiMoit paiHopenop
Tax C

‘Esposupienus’, Pura ymynpsiiach He o6paiaTth BHUIMAHHS Ha IPOUCXOJSIIEE.

Tpancnuposanu mu ‘EBpoBuieHne’ o paano B NpsiMoM acupe?

Ewen though on Sunday while she studied the physics exam questions Varja/ Vova listened (f] m) to radio coverage of Eurovision, Rita
managed not to pay attention to what was going on.

XOTst OYTH BCe yTPO OH MCKAJ IPEICTaBUTEIeH PEKOro BHja IyceHMIpl, oka Erop/Matira cHumain /cHIMala Ha
KaMmepy Hambosee KpacuBble YTOJIKH MapkKa, ApKajiil TaK 1 He HaIIeJ HyKHBIH eMy 3K3eMIIIsp.

ITpaBaa 1, 4TO MOUCKK I'yCEHUIIbI BEJIMCh BEUYEPOM?

Even though almost all morning he searched for examples of a rare caterpillar species while Egor| Masha photographed(m/f) the
more beautiful corners of the park, Arkadi still did not find the specimen he was looking for.

XOTsl MOYTH BCE yTPO, TTOKA OH MCKaJ 3K3EMIUISIP PEIKOro Buia ryceHuIbl, Erop/Maia cHuman/cHuMana Ha
KaMepy HauboJjiee KpacHBble YIOJIKH MapKa, ApKajiuil IepeskKuBall, YTO MaJbukK /[IeBYIIKa CKyJaer.

IIpaBaa 51, 4TO NOUCKU T'yCEHHIbI BEIUCh BEYEPOM?

Ewen though almost all morning while he searched for examples of a rare caterpillar species Egor| Masha photographed(m/f) the
more beautiful corners of the park, Arkadij was worried that the lwy/ girl was bored.

XoTst Kaxkjj0e BOCKpeceHbe OHa Nujia yTpeHHuil Koge, nmoka Oust/I0pa perrana/perian KakONHHOYb yBIEKaTe
JIBHBIN KpOCcCcBOPH, MapiHa HEKOT/Ia He Tpejlaraia IoModb.

IIpaBpa m, uyto MapuHa HEKOI/a He TpejyIaraia CBOei MOMOIIY B pa3rajke KpOCCBOPIOB?

Even though every Sunday she drank morning coffée while Olja/Jura solved(f/m) some fascinating crossword puzzle, Marina
never offered help.

XoTs Kaxji0e BOCKpeceHbe, MoKa OHa nmita yrpeHHni Koge, Onst/IOpa pemana/pemian pemana Kakoi-HIOY b
YBIIEKATEIIbHBII KPOCCBOP/, MapiHa HUKOT/Ia He IPUHUMAlIa YIacTHsl B pa3rajke BOIMPOCOB.

ITpaBpa m, yTo MapHuHa HUKOIZIa He IPUHIMAJla YYacTHsl B pa3rafgke KpOCCBOPAOB?

Even though every Sunday while she drank morning coffee Olja/Jura solved(f/m) some fascinating crossword puzzle, Marina
never helped out with the crossword.

ITockonbKy B MarasmHe OH OOJITal C CHMIATHYHBIMH KOHAMTepliamu, moka Makcum/Hararra npoGoain/
npoOoBaa pa3Hble BUIbI MIPOXKHBIX, [JUMa MOTy4YHI OFPOMHOE yIOBOJIBCTBUE OT IIOXOfa 3a MOKYIKAMH.
IIpaBpa nu, yTO B MarasuHe pabOTaIN CUMIIATHYHbIE KOHAUTEPIIN?

Stince in the store he bantered with the pretty bakers while Maksim/Natasha tasted( m/ﬂ different types of pastries, Dima greatly
enjoyed their shopping trips.

TTockonbky B MarasmHe, IoKa OH OOJTall ¢ CHMIIATHYHBIMU KoHpmTepiramyu, Makcum/Harama npo6osai/
nmpo6oBaa pa3Hble BUAbI MIPOXKHBIX, [IIMa 3aX0Tell TOKe NOMpoOoBaTh YTO-HUOY/b U3 CIAIKOTO.

IIpaBpa nu, 4TO B Mara3uHe MOXKHO ObLIO NONMPOOOBATH BBINEUKY?

Since in the store while he bantered with pretty bakers Maksim/Natasha tasted(m/f) different types of pastries, Dima also expressed
a desire to Iry some pastry.

XoTs yXe B OJNIIECTOro OHA YKpalllaia 3eJIeHbIO canaThl, Moka I"anmaa/Cepeska ClIeITHO HaKphIBala/HaKpbIBAl HA
CTOJI, XO3511IKa TaK M He yCIesIa 3aKOHYUTh IPUTOTOBJICHHS 10 IPUXOJia TOCTENL.

YKpalnanuch 11 canaTbl JUMOHOM?

Ewven though already at half past five she decorated the salads with greens while Galina/Serezha hastily selOVm ) the table, the hostess did
not manage to finish the preparations before the guests arrived.
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XoTs y:Ke B IIOJIIIECTOTO, IOKa OHA yKpalllalia 3eJieHbo cajathl, ['annna/Cepeka CrelHo Hak pbIBajia/HaKpbIBall Ha
CTOJI, XO3siIKa He HaJIesIach 3aKOHYUTD IIPUTOTOBJICHHUS JIO IPUXOfia TOCTEN.

YKpalaauch Jin cajaaTbl JUMOHOM?

Ewven though already at half past frve while she decorated the salads with greens Galina/Serezha hastily seme ) the table, the hostess did
not hope to finish the preparations before the guests arrived.

XoTs Bcro cy600Ty OHA 1mostolia pa30yIIeBaBIInecs COpHsIKY, Toka Ceeta/Baaum cpesaia/cpesan cyxue BETKH C
KyCTOB, BasleHTHHA, B OT/IMYNE OT MOAPYTH/MY>Ka, COBEPIICHHO HE TyBCTBOBAJIA YCTAJIOCTH.

Yromuna i Banenruny pa6ora B cajny?

Ewven though all Saturday she dug up the out-of-control weeds while Sveta/Vadim cut(f/m) the dry branches from the bushes,
Valentina, unlike her friena’m/busbzmd, Jfelt no tiredness.

XoTs Bcro cy060Ty, MOKa OHa MoJIoJa pa3dyieBaBimecs: copHsikn, Ceta/BagimM cpe3aia/cpesal cyxme BETKH ¢
KycTOB, BanenTnna cunrana yoopKy caja HOIHOCTBIO CBOCH 3aCITyTrOML.

Brina mu BanentnHa 0O beKTHBHA B CBOEH OIEHKE?

Even though all Saturday while she dug up the out-gf-control weeds Sveta/Vadim cut0‘7m) the dry branches from the bushes,
Valentina considered the garden clean-up to be solely her achievement.

TTockonbKy Bech Beyep OHA COCTaBJsIa KBapTalbHbIN oTveT, nmoka Jlmga/Bacst cmoTpena/cMoTpes moBTOp
‘PokpmecTBeHCKNX BCTpew, MapnHa cunTasna cebs BIpaBe He TOTOBUTH Y KIH.

Cmotpena/cmotpen i Jluga/Bacst nosrop ‘PoxaecTBeHCKuX BeTpey?

Since all evening she prepared the quarterly report while Lida/Vasja watched(f/m) the rerun of the “Christmas meetings”, Marina
considered herself justified not to prepare dinner.

ITockonbKy Bech Beuep, MOKA OHA COCTABIsNIa KBapTalbHBIA OTYeT, Jlmma/Bacs cmoTrpena/cMoTpen moBTOp
‘PoskpecTBeHCKUX BeTpedw', MapruHa He MOTUIA HOTHOCTBIO COCPEJIOTOUNTLCS Ha paGoTe.

Cmotpena/cmorpedn iu Jlnga/Bacst moBTop ‘PoxkpecTBeHCKIX BeTpeu?

Since all evening while she prepared the quarterly report, Lida/Vasja watc/ym’O"/m ) the rerun of the “Christmas meetings”, Marina
Jfailed to concentrate fully on her work.

XoTs B pecTopaHe OHa Kypuila Ha Tepacce, noka Anuna/Bopuc o6cyskana/o0cykiai ¢ opuImaHTOM OpesiecTi
SITOHCKOW KyXHH, ["ajist cipIiana Bce IeTalld UX pa3roBopa.

OG6cyskpana/obceysknan mu Annna/Bopuc ¢ 0UIMaHTOM HTATBSHCKYIO KyXHIO?

Ewven though in the restaurant she smoked on the terrace while Alina/Boris discussed(f/m) the charms of Japanese cuisine with the
waiter, Galja caught their conversation in detail.

XoTs B pecTopaHe, IOKa OHa Kypuiia Ha Tepacce, AnmHa/Bbopuc o6cyxkaana/o6cykialn ¢ o(puIuaHTOM MpeecTu
SITOHCKOM KyXHH, ['alisi HacTosiIa Ha 3aKa3e MCKITFOUNTENILHO €BPOIENCKUX OO,

O6cysknana/o6eysknan mn Anuaa/bopuc ¢ oUIIaHTOM HTAIBSHCKYIO KyXHIO?

Ewven though in the restaurant while she smoked on the terrace Alina/Boris discussed(f/m) the charms of Japanese cuisine with the
waiter, Galja insisted on an order consisting exclusively of European dishes.

ITockonbKy B caMoleTe OHa paciuuBaia 6JiecTKaMu KOCTIOM, Toka AueHa/I'puiiia 3ayunBaiia/3ayanBail HAU3ycTh
ciioBa (puHANIBHOM NecHH, 2KaHHa cTapaiach He OTBIICKATh JOYb/ChIHA CBOMMH IIPOChOAMHU M PacCIpoOCaMu.
IIpaspa nu, yro 2KanHa crapaiack He O€CHOKOUTH 10Yb/ChbIHA?

Since on the plane she embroidered the suit with sequins while Alena/Gregory learned the words of the final song by heart, Zhanna
tried not to distract her daughter/son with her requests and questions.

TlockonbKy B camolleTe, IIOKa OHa paclmBalia OJecTKaMu KocTioM, AjieHa/I'puina 3aydmBaiia/3aydmBal
HaAM3YCTh ClIOBa (PUHAIBHON TecHH, 2KaHHA HEBOJILHO BhIyUMIa TEKCT BMECTE C JOUEPHIO/CHIHOM.

Beryunna mn 2KaHHa TeKCT TeKCT (PUHAIBHON HECHN?

Since on the plane while she embroidered the suit with sequins Alena/Gregory learned the words of the final song by heart, Zhanna
reluctantly leant the lyrics together with her daughter/son.

TTockonbKy BCe YTPO OH IbIIECOCHI KOBPBI B JIOfKuHM, noka [ennc/Kcioma o63BaHnBan/o63BaHnBaia apysei
OTHOCHUTEIIBHO TpeficTosmel Berpeur, CeMeH HI KaIuld He COKallell O PeIICHUN BCTPETUTHCS Y HUX JIOMa.
Bbumn i moABEprHYTHI YUCTKE KOBPHI B JTOMKHAN?

Since all morning he vacuumed carpets on the balcony while Denis/Ksjusha le/epboned( m/ﬂ friends about the upcoming meeting,
Simon did not regret at all the decision to meet at their place.

TTockonbKy Bee yTpoO, MOKa OH IMBLIECOCIT KOBpPHI B Jtojkuy, [Jenunc/Kcroma 063BannBai/o03BaHnBala [pys3ei
OTHOCHTEJIBHO TIpeficTosImel BcTpeun, CeMeH IUIOTHO 3aKPhII BCE IBEPH U CTApaJICs HE IIyMETb.

Bbumy i noiBepruyThl YUCTKE KOBPHI B JIOJKHU?

Since all morning while he vacuumed carpets on the balcony Denis/Ksjusha telephoned(m/f) friends about the upcoming meeting,
Simon tightly closed all the doors and tried not to make any noise.
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XoTsi BeCh ICHb OH BBINNCHIBAJ OCHOBHBIC IUTAThI, MoKa Wibs/JInHa nucas/nucaina Ha3HAYCHHBIN HA YeTBEpr
nokiay, Kupmt He XxoTrenn BHUKATD B CyTh ero/e€ paGoThl.

Buukan nmu Kupunn B cyTs foknaga?

Ewen though all day he wrote out the main citations while Ilya/Lina wrote( m/ﬂ the report that was due on Thursday, Kirill did
not want to grasp the essence of his/her work.

XoTs1 Bech JieHb, IIOKA OH BBIIKICHIBAJ OCHOBHBIE IMTaThl, Vibst/JInHa nucan/nucana Ha3HAYCHHbIN HA YETBEPT
nokna, Kupumn He XoTes BHEKATh B CYTh ero/e€ paboThl.

Buukan nmu Kupuni B cyTh fokiana?

Even though all day while he wrote out the main citations Ilya/Lina wrote(m/f) the report that was due on Thursday, Kirill did
not want to grasp the essence of his/her work.

XoTs aBa mHS Ha3zaj OH oOpabaThIBasl cOOpaHHBIE paHee AaHHbIE, ToKa Mrops/CBeTa mpOBOAMI/TIPOBOAMIA
MIOBTOPHBIN KOHTPOJIBHBII 3KCIepUMEHT, ['eHHainil He 3aXOTel JeUThCS C HUM/HEl pe3ylbTaTaMu.

IIpaBaa nu, 9TO KOHTPOIBHBIN IKCIIEPAMEHT MPOBOAMIICS TIOBTOPHO?

Ewven though two days ago he processed the data collected previously while Igor/Sveta performed the control experiment, Gennady
did not want to share the results with him/her.

XoTs fBa AHS Hasaj, NMoka OH oOpabaTbiBai coOpaHHbIe paHee faHHbIe, Mirops/CBera mpOBOAMI/IIPOBOAMIA
TIOBTOPHBIN KOHTPOIIBHBIN 9KCIIEPUMEHT, [ eHHAMI He 3aX0TeN JISTUThCS ¢ HUM/HE! pe3yIbTaTaMu.

TIpaBpa 111, 4TO KOHTPOJIBHBINA SKCIEPUMEHT HPOBOIMIICS TOBTOPHO?

Even though two days ago while he processed the data collected previously Igor/Sveta performed the control experiment, Gennady
did not want to share the results with him/her.

ITockoapKy B MPOLUTYIO MSTHAILYY OH MPOBETPHBAJ padouee MOMEIeHNe, TToKa SIKoB/Diuta pacnedaTsiBal/paci
evaTbIBaja KOIMUK Mpa3HIYHBIX PeKJIaMHBIX JUCTOBOK, KocTst BUHmII ce0sl B IPOCTy/ie KOJIJIETH.

IIpaBna mm, uro SIkoB/Diia pacnevyaThsIBajl/pacnedyaThIBata KON OyXralTepcKux (opm?

Since last Friday he aired out the work space while Yakov/Ella prinz‘ed( m/ﬂ copies of the holiday advertisement flyers, Kostja
blamed himself for his colleague’s illness.

ITockoubKy B IIPOILTYIO MSITHULLY, TOKA OH IPOBETpUBal padouee nomelieHue, SIkos/Diuia pacneyaTsiBail/paci
eJaTbIBaja KOMMH Npa3HIYHBIX PEKIaMHBIX JHCTOBOK, KOCTs HAaKOHEeI TO3HAaKOMMIICSI C HOBBIM COTPYAHUKOM/
HOBOJ COTPY/IHULICH.

ITpaspa nm, yto SIkoB/Dnia pacrnevyaTsiBajl/paciedaTbiBalia KOMNN OyXrajaTepcKux hopm?

Since last Friday while he aired out the work space Yakov/Ella printed( m/ﬂ copies of the holiday advertisement flyers, Kostja
Sfinally met his new coworker (m/f).

XoTsi ¢ yTpa oH fiesian yOopKy B KBapTupe, noka Koisi/3uHa ciyiasn/ciyiiana HoBbIi anb6oM ‘Asucs!’, ViBaH He
CTall yIpeKaTh ero/eé¢ Hi B YeM.

IIpaBna nu, yro MBan Hu B yeM He ynpeknyn Komo/3uny?

Ewen though since the morning he cleaned the apartment while Kolja/Zina listened ( m/ﬂ to the new album by «Alisa», Ivan did
not reproach him/her for anything.

XoTsi ¢ yTpa, MoKa OH jiesian yoopKy B kBapTupe, Koisti/3mHa ciryiras/ciyniana HOBbIi ainbooM ‘Ainncer’, VIBaH He
CTall yIpeKaTh ero/eé¢ Hi B UeM.

IIpaBpa s, uro VBan Hu B 4eM He ynpekHyn Komro/3uny?

Ewven though since the morning while he cleaned the apartment Kolja/Zina listened (m/f) to the new album by «Alisa», Ivan did
not reproach him/her for anything.

XoTsi B mapKe OHa YHBIIIO TPbI3JIa THIKBEHHbIEC CEMEUKH, IIOKa Bepa/Buts unrana/auran o0bsIBICHNS HA CTECHJE,
1055 He XOTena ToporMTh MOAPYTY/Apyra.

IIpaspa nu, yro Bepa/Butst unrtana/anran o0bsIBICHAS B XKypHalIe?

Even though in the park she glumly munched on pumpkin seeds while Vera/Vitja read(f/m) ads on the stand, Julia did not want to
hurry her/him up.

XoTs B IapKe, II0Ka OHa YHBUIO TPbI3Ia THIKBEHHbIE ceMeuKn, Bepa/Burs unrana/4ntan o6'bsBICHUS HA CTCHJE,
10551 He 3axoTena MPUCOESANHUTHCS K HE/HEMY.

IIpaspa mm, yro Bepa/BuTs unTana/anran o6 bsIBICHAS B XKypHale?

Even though in the park while she glumly munched on pumpkin seeds Vera/Vitja read(f/m) ads on the stand, Julia did not want to
Join her/him.
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No-constraint conditions

1la/b.

2a/b.

3a/b.

4a/b.

5a/b.

6a/b.

7a/b.

8a/b.

9a/b.
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XoTsl 10 TOro Kak OHa OTKpbula coOcTBeHHYIO (upmy, AnHa/[Juma Xopomio 3apabarbiBajia/3apadaTbiBal
nepesopiamu B JIykoitne, [Juma/AHHa He COMHEBAIICS B IIPaBHJIBHOCTH €€ PEIICHNsI/HE COMHEBAllaCh B HEOOX
OJIMMOCTH IIepeXofia My>Ka B CeMENHbIN OU3HecC.

Bouta/6but in Auna/[JuMa HefloBOJIbHA/HEIOBOJICH 3apIuiaToi B Jlykoie?

Ewven though before she started her own company Anna|Dima earned(f] m) good money translating for Lukoil, Dima/Anna did
not doubt {the correctness of her decision/the necessity of her husband’s move into the family business}.

XoTst Hocie TOro Kak OH 3aKOHYMII TeHepallbHyo pereruunio, Braguvmup/Kpuctura 6b11/6bl1a TOTHOCTBIO
IoBOJIeH crekTakieM, Kpucrrna/ Biragumup He paspersiia/pasfelsil ero/eé sHTy3na3Ma.

Pasznmuuanmuck nu MHenuss Kpuctunel u Biagumupa B OTHOILEHUHN CIIEKTAKIIA?

Ewven though after he finished the dress rebearsal Viadimir/Kristina was(m/f) completely satisfied with the play, Kristina/
Viadimir did not share(f]m) her/bis enthusiasm.

XoTst Hoce TOro Kak OHa Halkcajla 3aKa3aHHYIO CTaThio, BaneHTHHa/AleKcaHIp HECKOIBKO pa3 mpaBuia/
HpaBUI TeKCT, AJIeKCaHAp Bce-TaKu ObLI HE[JOBOJICH ee TNojjaueil MaTepuana/BanenTuHa GombIe BCero ropan
JIaCh CBOUM I€PBOHAYATILHBIM BAPUAHTOM.

IIpaBuna/npasun u BanenTuna/AnekcaHip nepBOHAYAIBHBIN TEKCT CTATHU?

LEwven though after she wrote the commissioned article Valentina Aleksandr corrected the text a few times, {Aleksandr nonetheless
was dissatisfied with her presentation of the material| Valentina was most proud of her initial version].

Xorst 10 TOro Kak OH ony6imkoBan 0630p B Jluteparypuon I'azere, 'appumin/Hapeskna 6b1u1/6bl1a Hen3BeCTEH/
HEM3BECTHA B NHUCATEIbCKUX Kpyrax, Hajexna He coMHeBanach B IOSIBJIEHMH MHTEPEca K HEMY IIOCHIE BBIXOJA
00630pa/T"aBpuiT He COMHEBAJICS B IOSIBIICHUN HHTepeca K Hell [oclie BBIXOfia ero 0030pa.

Brun/6p11a s I'apumn/Hagexna MUpoKo M3BECTEH/M3BECTHA MHUCATENsIM [0 MyOmnukamun B JIuTepaTypHOI
Tazere?

Ewen though before he published the review in Literaturnaja Gazeta Gavriil/ Nadezhda was(m/f) unknown(m/f) in literary circles,
{Nadezhda did not doubt that there would be much interest in him after the review appeared| Gavriil did not doubt that there would
be much interest in her after the review appeared].

XoTst moclie TOro Kak OH BBIMIPaJl 3UMHHE copeBHOBaHHS, IlaBen/HacTs HeIBYCMBICICHHO HaMEKHYJ/HaM
ekHyna Ha yyacrue B Onumnuane, Hacrst oTkasanack OT 100bIX KOMMEHTApHEB OTHOCHTENLHO CBOErO MO0
eqHoro/ITaBes OTKa3ancs OT JIOObIX KOMMEHTApHEB OTHOCHTEIIBHO ¢€ BbICKA3bIBAHMSL.
Hawmexnys/namexnyna mu I[laBen/Hacrst Ha yyactue B Onmmmmaje?

Ewven though after he won the winter competitions Pavel/ Nastja unambiguously hinted(m/f) at participating in the Olympics,
{Nastja refused to make any comments about her protégé| Pavel refused to comment upon her statement}.

XoTs 0 TOro Kak OHa BoIIa B cocTaB cOopHou, Haramia/Muxamn Oblia/Gbli1 COBEpIICHHO HEU3BECTHA,/
HEU3BECTeH CIenraIucTaM, MuXani XopoIIo MOHIMaJI 3HaYlMOCTh ee yerexa/Haramma Hukorya He COMHeBanach
B €0 BbIIAIOIINXCS TPEHEPCKUX CIOCOOHOCTSIX.

Bouta/6b11 im Harania/Muxanin 3HaMeHUTON /3HAMEHATBIM?

Ewven though before she entered the team line-up Natasha/ Mixail was(f] m) completely unknown(f] m) to aficionados, {Michael well
understood the significance of her success|/ Natasha never doubted his outstanding coaching talent]}.

ITockonpKy HOCIie TOrO KaK OH mepeexai paboraTs Ha cesep, IOpuit/Katst cran/crana monydaTb aHOHHMHbIC
yrpossl, KaTs BceMu cHitaMu IbITanach yrOBOPUTh €ro BEpHYThes B AepeBHIo/IOpmil pennit 3a6paTh cecTpy K
ce6e B Hopubck.

Ibrranace u Katst yroBoputs I0pust yexats ¢ ceepa?/Ilnanuposai au IOpuit 3a6path K cebe cectpy?

Since after he moved to the north for work Yurij/ Katja started(m)f) receiving anonymous threats, {Katja tried everything possible to
convince him to return to the village/Yurij decided to move his sister to his place in Norilsk}.

ITockOIBKY 1O TOTO Kak OH He MOJydmi nevats, [Juma/HuHa He HOANMCHIBA/IONNCHIBAIA HIKAKUX OyMar,
Huna Gbl1a BRIHYXK/ICHA OTIOXKHTH 3aKIIOUCHAEC KOHTPAKTOB/[IMMa ObII BEIHYKJICH OTIOKHUTH EPETOBOPBI O
3aKJIIOYCHIN KOHTPaKTa.

IIpaBpa am, 9YTO BCe KOHTPAKThI ObLIM IOAMUCAHBI Ge3 oTiararenbeTs?/IIpaBpa i, 9TO NmeperoBOphI GbLIN
MIPOBEJICHbI B M3HAYANIBHO INIAHUPYEMOE BpeMsI?

Since until he received the stamp Dima/Nina did not sign(m/f) any papers, {Nina was forced to postpone the signing of the con-
tracts| Dima was forced to postpone the contract-related negotiations).

ITockoIBKy 1O TOro Kak OHa He pa3obpaiach BO BceX JoKyMeHTax, Okcana/HuKnuTa He IPOBOJHIIA /IIPOBOMIIT
IIepPeroBopoB ¢ KineHTaMu, HUKnuTa He MOr cpa3y OLEHHTH ee AesIoBble KauecTBa/OKcaHa HE MOTJIA PACCUUTBHI
BaTh Ha IIPEMHUIO.

Tpe6osanocs m OKcaHe BpeMsi Ha O3HAKOMJICHHE C JOKyMeHTamu?/BepHo nu, uro OKcaHa He Hajiesiach Ha
MIPEMHUIO?
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12a/b.

PROCESSING RUSSIAN CATAPHORA

Since until she understood all the documents Oksana | Nikita did not conduct(f] m) any negotiations with clients, {Nikita could not
immediately appreciate her professional qualities/ Oksana could not expect a bonus}.

ITockonbKy 1O TOrO KakK OH yCTPOWICS B OXpaHHOe areHcTBo, Hukomnaii/Jlapuca nmocTosiHHO mepeckasbiBai/
nepeckasbiBala IIPOYNTAHHBIC JETEKTHBBI, Jlapmca cumTana, 4To HOBas paboTa NpPHAETCS eMy 1o Ayie/
Huxkonaii Hajiesicst cpa3uThb MOAPYTY 3aXBAaThIBAIOLMMHU CIIy4asiMU U3 CBOEH NPaKTHKH.

IIpaBpa nu, uro Jlapuca ycrpousnack Ha pabOTy B OXpaHHOE areHCTBO?

Since before he settled into a job with a security agency Nikolai/ Larisa constantly repeated(m/f) the detective stories he/she had
read, {Larisa thought that the new job would suit him / Nikolai hoped to impress his girlfriend with fascinating cases from his own
work).

ITockonbKy IOCIe TOrO KaK OHa Iepelnla Ha Apyryio pa6otry, Hdama/Oier crana/cran 3abupaTh feTell U3
capuka, Oser/[Jamra 6b11/6bl1a OYCHD paj/paja HOSIBUBIIEMYCS] Y HEro/Heé CBOGOHOMY BPEMEHH.

3abupana nu [Jamra fereit u3 cafga?/boina au [Jamma oropyeHa MosSBUBIIEMCS] CBOOOJHBIM BpEMEHEM?

Since before she transferred to a new job Dasha/ Oleg started(f] m) to pick-up children from kindergarten, Oleg/ Dasha was (m/f)
very happy(m/f) with the free time available to him/ ber.

ITockONBKy [O TOrO KaK OHa Havajga 3aHUMAaThCs JIATHHOAMEPHKAHCKHMHU TaHIamu, MpuHa/AHTOH
npoecCHOHATBHO 3aHIMAIIACh/3aHIMAIICS KIIAaCCHIEeCKNM 6aneToM, AHTOH Cpa3y Ke IO JOCTOHHCTBY OLICHIT
Gynytyto naptHepiny/MpuHa ¢ OOIBbIIMM TPYIOM YTOBOPHIIA €rO CTaTh €€ MaPTHEPOM.

Ipaspa nu, uro MpuHa/ AHTOH 3aHUMAJIaCh/3aHUMAIICS GATIETOM?

Since before she started to be involved in Latin-American dances Irina|Anton danced(f] m) classical ballet professionally, {Anton
immediately recognized his future partner’s talents/Irina convinced him with great difficulty to be her partner}.

APPENDIX B

Mean reading times and standard error (in ms) for each region in each condition in the online
Experiment 1b

Fixed effect(s) for the best fitting model for each region are shown in the last column with “—

»

’ representing the model with no fixed

factors other than the intercept. All models had participants and items as random factors.

No-constraint conditions

No constraint

Region Gender match Gender mismatch Best fitting model
1 481.8 (13.8) 480.8 (15.8) —
2 419.1 (13.6) 424.6 (14.1) —
3 416.6 (10.5) 414.1 (11.3) —
4 404.6 (11.1) 393.2 (10.2) —
5 398.8 (10.5) 412.6 (13.9) —
6 472.9 (16.8) 473.8 (18.4) —
7 523.3 (22.3) 524.6 (21.1) —
8 551.1 (23.5) 584.9 (26.6) —
9 (2nd subject) 533 (19.3) 541.7 (22.6) —
10 487 (16.9) 504.3 (19.5) —
11 541.6 (20.1) 607 (27.7) gender congruency
12 546.6 (21.9) 578.7 (25.3) —
13 542.1 (20.1) 613.9 (27.6) gender congruency
14 (3rd subject) 568.2 (20.4) 554 (19.1) —
15 469.2 (13.8) 459.6 (11.1) —
16 461.1 (15.7) 481.9 (16.9) —
17 476 (17.3) 469.6 (15.8) —
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Principle C and poka conditions

Principle C Poka

Region Gender match — Gender mismatch — Gender match — Gender mismatch Best fitting model

1 472.4 (11.3) 497.3 (16.7) 478.1 (14.6) 485.1 (16.6) —

2 412.8 (9.8) 417.8 (13.8) 435.6 (14.9) 405.6 (9.1) constraint, gender congruency,
Constraint x Gender Congruency

3 4913 (19.6) 4565 (14.2) 4685 (17.3)  478.9 (17.4) —

4 438.1 (14.6) 424.6 (11.6) 483.5 (17.5) 487 (17.2) —

5 589.5 (26.1) 566.3 (24.2) 430.1 (10.6) 414.7 (9) —

6 582 (26.4) 639.3 (29.8) 572.5 (23.3) 588.9 (27.2) constraint, gender congruency,
Constraint x Gender Congruency

7 630.3 (24.3) 602.4 (24.9) 597.2 (28.2) 587.7 (23.8) —

8 506.5 (17.1) 515.3 (18.6) 582.6 (25.4) 593.3 (23.5) —

9 (2nd subject) 496.6 (16) 500.8 (15) 559 (18.9) 550.1 (17.3) constraint

10 569.4 (23.1) 584.8 (24.7) 615 (26.6) 570.5 (20.5) —

11 513.1 (17.3) 526.1 (19.8) 520.7 (18.1) 525.3 (19.5) —

12 527.9 (16.9) 532.5 (20) 580.8 (24.4) 522.6 (16.6) constraint, gender congruency,
Constraint x Gender Congruency

13 580.1 (25) 578.3 (21.1) 566.8 (20.6) 546.2 (21.9) —

14 (3rd subject)  560.2 (19.6) 531.1 (18.6) 575.7 (21.8) 511.6 (15.7) constraint, gender congruency

15 477.6 (12.9) 502.3 (17) 526.7 (19.7) 472.8 (13.9) constraint, gender congruency,
Constraint x Gender Congruency

16 504.5 (18) 473.2 (15.7) 501.4 (16.3) 4771 (15.7) —

17 523.8(182)  512.9 (16.8) 506 (14.5) 4979 (13.7) —
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