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Many production and comprehension experiments have studied attraction errors in 
agreement, primarily in number (e.g., “The key to the cabinets were rusty”). Studies on 
gender agreement attraction are still sparse, especially in comprehension. We present 
two self-paced reading experiments on Russian focusing on the role of syncretism in this 
phenomenon. Russian nouns are inflected for case and number, and some forms have 
the same inflections (are syncretic). In several experiments on Slovak, it was shown that 
both head and attractor syncretism play a role for gender agreement in production. 
We demonstrate for the first time that this is also the case in comprehension. The role of 
head noun syncretism has not been analyzed in any previous comprehension studies, 
also for number agreement. We conclude that syncretic forms create uncertainty, which 
is crucial for agreement disruption. These results are better compatible with retrieval 
approaches to agreement attraction. We discuss the implications of our findings for the 
nature of the retrieval cues used to establish morphosyntactic dependencies. The question 
whether case marking modulates agreement attraction in comprehension has also been 
addressed in a study on Armenian, and it found no evidence of such influence. We offer 
an explanation of the conflicting findings from several studies based on the syntactic 
constructions they used as materials.

Keywords: gender agreement, attraction, comprehension, syncretism, Russian

INTRODUCTION

The phenomenon of agreement attraction is analyzed in many production and comprehension 
studies. They found that errors like (1a) are produced more often and are more easily missed 
in comprehension than errors like (1b)—presumably, because in (1a) the dependent noun 
phrase (NP) the cabinets (termed attractor) interferes with the agreement between the verb 
and the head of the subject NP. In particular, comprehension experiments showed that processing 
attraction errors like (1a) is associated with smaller reading time delays, fewer grammaticality 
judgment errors, and smaller P600 amplitudes than processing other agreement errors like (1b).

 (1) a. *The key to the cabinets were rusty.
b. *The key to the cabinet were rusty.
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Attraction effects were observed both in number and in 
gender agreement across a variety of languages (e.g., Bock 
and Miller, 1991; Vigliocco et  al., 1995, 1996; Clifton et  al., 
1999; Pearlmutter et  al., 1999; Vigliocco and Franck, 1999; 
Franck et al., 2002, 2006, 2008; Hartsuiker et al., 2003; Solomon 
and Pearlmutter, 2004; Eberhard et  al., 2005; Badecker and 
Kuminiak, 2007; Staub, 2009, 2010; Wagers et  al., 2009; Dillon 
et  al., 2013; Tanner et  al., 2014; Slioussar and Malko, 2016; 
Slioussar, 2018; Hammerly et  al., 2019; Tucker et  al., 2021). 
The phenomenon attracts researchers’ attention because 
agreement is one of the basic grammatical operations that 
we  strive to understand and because attraction effects allowed 
studying many other important questions. However, the 
underlying mechanisms of attraction and the role of different 
syntactic, semantic, and morphological factors that influence 
it are still under debate.

In this study, we  present two comprehension experiments 
on Russian that aim to clarify the role of syncretism in agreement 
attraction. In the languages with morphological case marking, 
word forms in different cases may coincide, which makes them 
morphologically ambiguous, or syncretic. To give an example, 
accusative plural forms of many Russian nouns are syncretic 
with nominative plural ones (e.g., stoly “tableNOM.PL = ACC.PL”), while 
dative plural forms are never morphologically ambiguous (e.g., 
stolam “tableDAT.PL”).

As we  show in more detail below, syncretism was found 
to affect agreement attraction in several previous production 
and comprehension studies on different languages (e.g., 
Hartsuiker et al., 2003; Badecker and Kuminiak, 2007; Slioussar, 
2018). However, Avetisyan et  al. (2020) did not detect any 
influence of case marking on number agreement attraction 
in their comprehension study on Armenian. They drew a 
general conclusion that different retrieval cues, like case and 
number, are used differentially when establishing syntactic  
dependencies.

We continue exploring this question and seek to explain 
prima facie conflicting findings to shed new light on the nature 
of retrieval mechanisms. Firstly, we  demonstrate that both 
attractor and head syncretism are crucial for agreement attraction 
in comprehension—while attractor syncretism was addressed 
in several studies, only Badecker and Kuminiak (2007) assessed 
the role of head syncretism, but only in production. Secondly, 
our study is the first to analyze any syncretism effects in 
gender agreement processing. Thirdly, we hypothesize that the 
differences between Avetisyan et  al. (2020) and other studies, 
including ours, may be  due to the different syntactic 
constructions used as materials. As a result, we  argue that 
retrieval cues are used in combination at least in certain 
syntactic constructions.

The paper has the following structure. In the next section, 
we  briefly present some information on Russian grammar that 
is necessary to understand our experimental designs. Then, 
we  discuss two major theoretical approaches to attraction 
phenomena and several previous studies that are most relevant 
for our project: the ones that focus on the role of syncretism 
and case marking and on gender agreement attraction in 
comprehension. After that, we  turn to the present study.

Nominal Paradigms and Gender 
Agreement in Russian
In Russian, nouns belong to one of three genders: masculine 
(M), feminine (F), or neuter (N). Gender agreement can 
be  observed only in singular: on adjectives, participles, and 
past tense verb forms (plural forms are the same for all three 
genders). Russian nouns are inflected for two numbers and 
six cases: nominative, genitive, dative, accusative, instrumental, 
and locative (also called as prepositional). The choice of inflection 
depends on the inflectional class and subclass the noun belongs to.

There are different approaches to the system of inflectional 
noun classes, or declensions, in Russian. We  will rely on the 
most widely accepted one (e.g., Shvedova, 1980; Aronoff, 1994; 
Halle, 1994), in which nouns are divided into three declensions. 
The first declension (D1) contains the majority of feminine nouns 
and a small number of masculine nouns. The majority of masculine 
nouns and all neuter nouns belong to the second declension 
(D2). The third declension (D3) contains a small group of feminine 
nouns. Table 1 provides some examples (only in singular, because 
plural forms will not be  discussed in this paper).

Table  1 does not show different inflectional subclasses that 
depend on the final consonant of the stem (velar, affricate, 
other non-palatalized, and palatalized). However, this variation 
does not affect syncretism patterns that we  are primarily 
interested in this paper.’ stands for the letter soft sign that 
usually indicates that the preceding consonant is palatalized 
but has a number of other functions.

Now let us discuss syncretism patterns paying special attention 
to nominative forms because they are crucial for attraction 
effects. In the first declension, nominative forms are 
morphologically unambiguous (only locative and dative singular 
are syncretic). In the second declension, accusative singular 
coincides with nominative singular in neuter and inanimate 
masculine nouns. In animate masculine nouns, accusative and 
genitive singular are syncretic. In the third declension, there 
is a lot of syncretism, and nominative and accusative singular 
always coincide. Therefore, in our experimental designs, we will 
choose nouns from different declensions depending on whether 
syncretic or non-syncretic forms are required.

Previous Studies of Agreement Attraction
Different models that seek to explain attraction can be divided 
into two major groups. The first one assumes that the syntactic 

TABLE 1 | Singular paradigms of the nouns stena “wallF,” pol “floorM,” kot “catM,” 
okno “windowN,” and dver’ “doorF.”

D1 D2 D3

F/M M inanimate M animate N F

Nominative stena pol kot okno dver’
Genitive steny pola kota okna dveri
Dative stene polu kotu oknu dveri
Accusative stenu pol kota okno dver’
Instrumental stenoj polom kotom oknom dver’ju
Locative stene pole kote okne dveri
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representation of the subject NP may be  faulty or ambiguous 
(e.g., Franck et  al., 2002; Eberhard et  al., 2005; Staub, 2009, 
2010). Some versions of this approach, like the Marking and 
Morphing model (Eberhard et al., 2005; Hammerly et al., 2019), 
are readily applicable only to number agreement. The others 
can be  used to account for gender agreement as well: they 
claim that when we  construct the subject NP in production 
or in comprehension, we  may determine its gender feature 
incorrectly because of the dependent noun interference. The 
second approach postulates an access error, which is made 
when the predicate needs to find the agreement controller 
(Badecker and Kuminiak, 2007; Wagers et  al., 2009; Dillon 
et  al., 2013). As we  show in more detail below, the effects of 
syncretism are better explained within this approach.

The role of syncretism for agreement attraction was first 
tested on the German language (Hartsuiker et al., 2003). German 
inflects nouns, adjectives, articles, and pronouns into four cases: 
nominative, genitive, dative, and accusative. In plural, many 
nouns have the same form in all cases, but the case is visible 
on the definite article, which has the forms die, der, den, and 
die, respectively. Thus, the form die is ambiguous between 
nominative and accusative plural.1 Hartsuiker et  al. (2003) 
demonstrated that this plays a role for number agreement 
attraction in production: the number of errors with syncretic 
attractors, as in (2a), was significantly higher than with 
non-syncretic ones, as in (2b).

 (2) a. die Stellungnahme gegen die Demonstrationen2

theNOM.SG position against theACC.PL(=NOM.PL) demonstrations
b. die Stellungnahme zu den Demonstrationen

theNOM.SG position on theDAT.PL(≠NOM.PL) demonstrations

Badecker and Kuminiak (2007) worked on Slovak. The 
system of declensions in Slovak is similar to the one in Russian 
that was described in the previous section. Badecker and 
Kuminiak confirmed Hartsuiker et  al.’s (2003) generalization 
in a production study of gender agreement and extended it 
in an important way. They showed that significant attraction 
effects are observed only when both the dependent noun (a 
potential attractor) and the head noun are syncretic, as in (3). 
In other words, for the subject-verb agreement to be disrupted, 
not only the attractor should look like a nominative subject, 
but also the form of the subject should not unambiguously 
point to the nominative case.

 (3) pohár na mlieko
glassNOM.SG(=ACC.SG) for milkACC.SG(=NOM.SG)

Badecker and Kuminiak (2007) note that their results can 
be  more readily explained by retrieval models, rather than 
representational ones. According to the versions of the 

1 All these forms also coincide with some forms in singular, but this does not 
play a role for the study under discussion.
2 The preposition gegen requires accusative, so the syncretism of the article 
does not lead to syntactic ambiguity: we definitely know that die Demonstrationen 
is in accusative plural. This is indicated by the glosses, which also show that 
this form is syncretic with nominative plural, while the dative plural form in 
(2b) is not.

representational approach that are compatible with gender 
agreement attraction, the subject NP may be erroneously marked 
with the features of the dependent noun rather than the head. 
It is not clear why this should depend on the syncretism of 
the dependent noun and especially of the head.

Slioussar (2018) demonstrated that attractor syncretism 
plays a role not only in production, but also in comprehension 
in a study of number agreement in Russian. Her experiments 
explored the distinction between systematic and accidental 
syncretism that receives different treatments in different 
morphological theories (e.g., Zwicky, 1991; Blevins, 1995; 
Stump, 2001; Bobaljik, 2002; Baerman et  al., 2005; Müller, 
2011). In particular, the syncretism of nominative and 
accusative forms, as in (4b), is regarded as an example of 
the former, whereas the syncretism of nominative plural 
and genitive singular forms, as in (4c), is considered an 
example of the latter (e.g., McCreight and Chvany, 1991; 
Müller, 2004; Wiese, 2004; Wunderlich, 2004; Baerman 
et  al., 2005).

 (4) a. ssylka na dokument
referenceNOM.SG to articleACC.SG(≠NOM.PL)

b. ssylka na dokumenty
referenceNOM.SG to articleACC.PL(=NOM.PL)

c. material dlja stat’i
materialNOM.SG for articleGEN.SG(=NOM.PL)

d. material dlja statej
materialNOM.SG for articleGEN.PL(≠NOM.PL)

Slioussar (2018) found that both in production and in 
comprehension, attraction effects were the most pronounced 
with the subject NPs like (4b). Then came the NPs like (4c), 
in which the dependent noun was not plural, but its form 
was syncretic with nominative plural. For the subject NPs like 
(4d) with non-syncretic dependent nouns, no evidence of 
attraction could be  detected.

Like Badecker and Kuminiak (2007) and Slioussar (2018) 
argued that her results supported the retrieval approach. When 
we  produce a verb form or process it in comprehension, 
we  should retrieve the agreement controller (maybe, in 
comprehension this happens only when the form does not 
match our expectations based on the features of the subject 
NP we have just processed—in this case, rechecking is initiated). 
Slioussar concluded that we  are looking for a form that has 
not only the relevant number features, but also the nominative 
feature, i.e., compound retrieval cues are used. Moreover, the 
feature sets activated due to syncretism also play a role, although 
systematic syncretism is more effective in disrupting agreement 
than accidental syncretism. However, Slioussar did not control 
for the syncretism of head nouns in her materials.

Avetisyan et  al. (2020) explored the role of case marking 
in number agreement attraction in a series of comprehension 
experiments on Armenian. In all studies mentioned above, 
potential attractors were dependent nouns in a subject 
NP. Avetisyan et al. chose relative clauses—another construction 
widely used in attraction research. An English example with 
an attraction error and without it is given in (5).
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 (5)  The hypotheses one entertains/*entertain influence the 
outcome.

Armenian is a pro-drop SOV language, so a sentence can 
start both with a nominative noun, as in (6a), or with an 
accusative one, as in (6b), if the subject was dropped. Avetisyan 
et  al. (2020) compared examples like (6a) and (6b) and found 
significant attraction effects in both conditions. Moreover, there 
was no evidence that accusative case marking on the head of 
the relative clause attenuated these effects compared to the 
nominative condition.

 (6)  a. nkaričnerë, oronč k’andakagorçë arhamarhec’/*arhamarhec’in
painterNOM.PL.DEF thatACC.PL sculptorNOM.SG.DEF ignoreAOR.3SG/
ignoreAOR.3PL

b. nkaričnerin, oronč k’andakagorçë arhamarhec’/*arhamarhec’in
painterACC.PL.DEF thatACC.PL sculptorNOM.SG.DEF ignoreAOR.3SG/
ignoreAOR.3PL

Thus, Avetisyan et  al. (2020) did not manipulate syncretism 
in their study, but their results are nevertheless highly relevant. 
They concluded that accusative attractors are retrieved as 
effectively as nominative ones and, more generally, that case 
and number are not used as compound retrieval cues. Explaining 
why Slioussar (2018) found a different pattern in Russian, they 
noted that case ambiguous experimental items were lexically 
different from the case unambiguous ones in her study and 
suggested that “case differences may have been confounded 
with semantic differences between the nouns in the subject 
phrase” (Avetisyan et  al., 2020, p.  3).

Creating syncretic and non-syncretic conditions with the 
same lexical items is indeed impossible. Slioussar (2018) 
used prepositions that require accusative or genitive case: 
even if she tried to build her examples using the same 
nouns, the semantic relations between them determined by 
the preposition would be  very different. Badecker and 
Kuminiak (2007) selected nouns with different paradigms, 
with or without nominative-accusative syncretism. Although 
this may introduce some additional noise in the data, it is 
not immediately clear how this could influence attraction. 
Larger attraction effects were found with subject NPs in 
which the head and the dependent noun are more closely 
connected semantically. It would be a surprising coincidence 
if semantic connections consistently happened to be  closer 
in the syncretic conditions, but this cannot be  categorically 
excluded. However, if case marking played no role, Slioussar 
(2018) would have found larger attraction effects with 
non-syncretic plural dependents like (4d) than with syncretic 
singular ones like (4c). A significant difference in the opposite 
direction, which was not confounded by using different 
lexical items, can only be  explained by the influence of 
case marking.

Given these prima facie conflicting findings, we  come back 
to the role of syncretism in agreement attraction in the present 
study but focus on gender agreement. No previous study 
addressed the role of syncretism for gender agreement attraction 
in comprehension. Moreover, there are in general very few 

comprehension studies focusing on gender agreement attraction—
mainly on Spanish, but also on Russian, Arabic, and Greek 
(Acuña-Fariña et  al., 2014; Martin et  al., 2014; Slioussar and 
Malko, 2016; Paspali and Marinis, 2020; Villata and Franck, 
2020; Alonso et  al., 2021; Tucker et  al., 2021).

Spanish does not inflect nouns for case, so the problem 
of syncretism is irrelevant. The Russian and Greek studies 
(Slioussar and Malko, 2016; Paspali and Marinis, 2020) did 
not test this factor as. Only syncretic attractors were used 
as the authors assumed that this would increase attraction 
effects, allowing them to study other factors of interest. The 
syncretism of heads was not controlled for. In case of Slioussar 
and Malko (2016), this might have happened because they 
started by replicating in Russian the first production experiment 
by Badecker and Kuminiak (2007) that also did not take 
head syncretism into account. Finally, Tucker et  al. (2021) 
studied relative clauses in Arabic, not manipulating the 
case factor.

Two findings by Slioussar and Malko (2016) are important 
for the present study. Firstly, they discovered that in 
comprehension, gender agreement attraction can be observed 
only with feminine and neuter heads, but not with masculine 
ones. Analyzing possible explanations of this pattern would 
take us too far afield—into an extensive discussion concerning 
the role of feature markedness for agreement attraction 
and possible sources of cross-linguistic differences (for 
example, Tucker et  al. (2021) found a different pattern in 
Arabic). This does not seem to be  necessary in this study 
because our experimental designs take Slioussar and Malko’s 
(2016) finding into account but do not depend on its 
explanation. In the two reading experiments we  conducted, 
we  used only feminine heads to make sure that attraction 
was possible and manipulated the syncretism of head and 
attractor nouns.

Secondly, the head nouns in Slioussar and Malko’s (2016) 
experiments were always inanimate. This means that all neuter 
and masculine heads were syncretic. As for feminine heads, 
they happened to be non-syncretic because the absolute majority 
of feminine nouns belongs to the first declension with 
morphologically unambiguous nominative singular forms. 
Attraction effects were observed in both neuter and feminine 
head conditions, although, judging by average reading times, 
they were less pronounced in the latter case. This means that 
head syncretism might play a role in attraction effects in 
comprehension, but at least they are not categorically excluded 
with non-syncretic heads.

The Present Study
We conducted two moving-window word-by-word self-paced 
reading experiments on gender agreement processing in Russian. 
We used stimulus sentences with complex subject NPs, potential 
attractors were dependent nouns inside these NPs. As 
we  mentioned in the previous section, the role of syncretism 
has never been tested for gender agreement attraction in 
comprehension. In Experiment 1, we  compared sentences with 
syncretic and non-syncretic attractors. In addition to that, 
we  manipulated the animacy of the attractor assuming that 

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Slioussar et al. Syncretism in Agreement Attraction

Frontiers in Psychology | www.frontiersin.org 5 May 2022 | Volume 13 | Article 829112

whether the gender is purely grammatical (on inanimate nouns) 
or conceptual (on animate nouns) might play a role for gender 
agreement processing. In Experiment 2, we  focused on the 
head syncretism factor that has never been assessed in 
comprehension experiments either for gender or for number  
agreement.

EXPERIMENT 1

In this experiment, we  tested whether the syncretism and 
animacy of the dependent noun play a role for attraction in 
gender agreement.

Participants
A 78 native speakers of Russian (32 males and 46 females) 
aged 18–44 took part in Experiment 1. All participants were 
naïve to the experimental hypotheses. No participant took part 
in more than one experiment. All experiments reported in 
this paper were carried out in accordance with the Declaration 
of Helsinki and the existing Russian and international regulations 
concerning ethics in research. All participants provided 
informed consent.

Materials
A 48 sets of stimulus sentences in four conditions were 
constructed for Experiment 1. Examples are given in (7a–d)–
(9a–d). All sentences were 8 words long and had the same 
syntactic structure: N1 (head)—preposition—N2 (dependent)—
copula (byt’ “to be”)—adjective/participle3—three words 
modifying the predicate. All heads were inanimate feminine 
nouns from the first declension, so their nominative singular 
forms were morphologically unambiguous. Predicates were in 
the past tense, with feminine or masculine agreement (yielding 
grammatical and ungrammatical conditions). Dependent nouns 
were feminine or masculine: attraction effects might be expected 
in the latter cases, while the former served as control conditions. 
Based on the animacy and syncretism of dependent nouns, 
stimulus sentences were divided into three groups (16 stimuli 
in each group): with syncretic inanimate dependent nouns, 
with non-syncretic inanimate ones, and with non-syncretic 
animate ones.4

 (7) Syncretic inanimate dependent group:
a. FF: Nagruzka na otrasl’ byla snižena posle otmeny naloga

3 Russian does not have productive passive voice. Some verbs take the 
intransitivizing affix-sja to convey passive meanings, while the combinations 
of the “to be” verb and a participle used in our experiments are not analytic 
verb forms, like in English, but a copular construction.
4 In the examples below, we marked the gender and syncretism with nominative 
singular only for head and dependent nouns in the subject NPs because this 
is relevant for our study. For all other nouns, only number and case are 
marked. Let us also note that creating the same sentences with syncretic and 
non-syncretic dependent nouns is impossible: all inanimate masculine nouns 
have syncretic forms in nominative and accusative in Russian, so we  used 
prepositions taking different cases in the syncretic and non-syncretic groups.

burdenF.NOM.SG on industryF.ACC.SG(=NOM.SG) wasF.SG reducedF.SG  
after cancelingGEN.SG taxGEN.SG

b. FM: *Nagruzka na otrasl’ byl snižen posle otmeny naloga
burdenF.NOM.SG on industryF.ACC.SG(=NOM.SG) wasM.SG reducedM.SG  
after cancelingGEN.SG taxGEN.SG

c. MF: Nagruzka na sektor byla snižena posle otmeny naloga
burdenF.NOM.SG on sectorM.ACC.SG(=NOM.SG) wasF.SG reducedF.SG 
after cancelingGEN.SG taxGEN.SG

d. MM: *Nagruzka na sektor byl snižen posle otmeny naloga
burdenF.NOM.SG on sectorM.ACC.SG(=NOM.SG) wasM.SG reducedM.SG  
after cancelingGEN.SG taxGEN.SG

“The burden on the industry/sector was reduced after the 
cancellation of the tax.”

 (8) Non-syncretic inanimate dependent group:
a. FF: Vyboina v plitke byla zadelana posle smeny podryadčika

potholeF.NOM.SG in tileF.LOC.SG wasF.SG repairedF.SG after 
changeGEN.SG contractorGEN.SG

b. FM: *Vyboina v plitke byl zadelan posle smeny podryadčika
potholeF.NOM.SG in tileF.LOC.SG wasM.SG repairedM.SG after 
changeGEN.SG contractorGEN.SG

c. MF: Vyboina v asfal’te byla zadelana posle smeny podryadčika
potholeF.NOM.SG in asphaltM.LOC.SG wasF.SG repairedF.SG after 
changeGEN.SG contractorGEN.SG

d. MM: *Vyboina v asfal’te byl zadelan posle smeny podryadčika
potholeF.NOM.SG in asphaltM.LOC.SG wasM.SG repairedM.SG after 
changeGEN.SG contractorGEN.SG

“The pothole in the tile/asphalt was repaired after the change 
of the contractor.”

 (9) Non-syncretic animate dependent group:
a. FF: Perepiska s podrugoj byla prervana na prodolžitelniy srok

correspondenceF.NOM.SG with girlfriendF.INS.SG wasF.SG 
interruptedF.SG for long periodACC.SG

b. FM: *Perepiska s podrugoj byl prervan na prodolžitelniy srok
correspondenceF.NOM.SG with girlfriendF.INS.SG wasM.SG 
interruptedM.SG for long periodACC.SG

c. MF: Perepiska s priyatelem byla prervana na prodolžitelniy srok
correspondenceF.NOM.SG with friendM.INS.SG wasF.SG 
interruptedF.SG for long periodACC.SG

d. MM: *Perepiska s priyatelem byl prervan na prodolžitelniy srok.
correspondenceF.NOM.SG with friendM.INS.SG wasM.SG 
interruptedF.SG for long periodACC.SG

“The correspondence with a girlfriend/friend was suspended 
for an extended period.”

We can speak of attraction in the cases, in which ungrammatical 
masculine predicates cause significantly smaller reading time delays 
in the masculine dependent condition than in the feminine 
dependent condition. The delays are measured in comparison 
with the corresponding grammatical conditions with feminine 
predicates, so balancing feminine and masculine dependent nouns 
were not required. Nevertheless, we closely matched their average 
length, frequency, and the natural logarithm of the frequency in 
every stimulus group to facilitate comparisons across conditions 
by making stimuli more homogenous.

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Slioussar et al. Syncretism in Agreement Attraction

Frontiers in Psychology | www.frontiersin.org 6 May 2022 | Volume 13 | Article 829112

As for the expected differences between the three stimulus 
groups, we  made the following hypotheses. If attraction is 
possible only with syncretic dependent nouns, we would observe 
it only in the inanimate syncretic group. If some attraction 
effects can also be  observed with non-syncretic attractors, the 
animacy factor could be tested. Gender features are interpretable 
on nouns denoting humans, while on inanimate nouns, they 
are semantically empty.5 Some previous findings show that 
gender features are more salient in the former case, so we wanted 
to test whether this could affect attraction.6 Of course, it would 
be  optimal to have the fourth group of stimuli with syncretic 
animate dependent nouns, but this is impossible in Russian: 
in all masculine animate nouns, nominative forms are 
non-syncretic.

Sentences in different conditions were distributed across 
four experimental lists. As a result, every list contained 48 
stimulus sentences (in each of the three groups, there were 
four sentences in the FF, FM, MF, and MM conditions) and 
96 grammatically correct filler sentences. Some filler sentences 
were structurally similar to stimuli (although the head of the 
subject NP was not feminine, to create some diversity), the 
others were not. Filler sentences were 6–9 words long. Every 
list started with 10 filler sentences, after which point target 
and filler sentences were pseudo-randomized (with at most 
two target sentences with errors in a row).

Procedure
The sentences were presented on a PC using the Ibex Farm 
platform.7 We  used moving-window word-by-word self-paced 
reading methodology. Each trial began with a sentence in 
which all words were masked with dashes while spaces remained 
intact. Participants were pressing the space bar to reveal a 
word and re-mask the previous one. Word-by-word reading 
times were recorded.

One-third of the sentences was followed by forced choice 
comprehension questions to ensure that the participants were 
reading properly. Two answer variants were presented one 
above the other. Participants pressed “1” to choose the answer 
above, and “2” to choose the answer below. Participants were 
instructed to read at a natural pace and answer questions as 
accurately as possible. They were not informed in advance 
that some sentences would contain errors. An experimental 
session lasted around 13 min.

Analysis
We analyzed participants’ question-answering accuracy and 
reading times. On average, participants answered only 5.3% 
of questions incorrectly (14.8% at most). Given the low number 
of mistakes, a breakdown of RTs into correct and incorrect 
question trials was not performed. Reading times that exceeded 

5 For nouns denoting animals, the picture is far from clear (see, e.g., Yanovich, 2012).
6 In particular, Vigliocco and Franck (1999) observed in a production study 
on French that participants made significantly fewer gender agreement attraction 
errors with animate head nouns. Therefore, we  decided to test this factor for 
dependent nouns.
7 https://spellout.net/ibexfarm/

a threshold of 2.5 standard deviations, by region and condition, 
were excluded (Ratcliff, 1993). In total, 2.1% of the data was 
excluded (at most 4.2% per region and condition).

We modeled the data with mixed-effects regressions in R 
software (www.r-project.org) using the lmer function from the 
lme4 package (Bates et  al., 2015). To obtain p values from 
the t values given by the model, we  used the lmerTest package 
(Kuznetsova et al., 2015). Random intercepts and random slopes 
by participant and by item were included in the model. In 
different analyses reported below, the gender of the dependent 
noun, the gender of the verb (i.e., grammaticality), and the 
syncretism of the dependent noun were treated as fixed effects. 
For the predictors, we used treatment contrast coding. Feminine 
on the dependent noun was coded as 0, masculine (mismatched 
with the head) as 1. Feminine on the verb (grammatical) was 
coded as 0, masculine (ungrammatical) as 1. Syncretic forms 
were coded as 1, non-syncretic as 0. Animate nouns were 
coded as 1, inanimate as 0.

Results and Discussion
Mean reading times per region in different conditions are 
presented in Figures  1–3.

We started by analyzing data from the three stimulus groups 
separately. The factors of interest were the gender of the dependent 
noun and of the predicate (grammaticality). In all three groups, 
significant differences were found only in the region 5 containing 
an adjective or participle. Mean reading times for this region 
in all experimental conditions are presented in Table  2.

In both non-syncretic groups, only the grammaticality factor 
was significant (β = 64.90, SE = 7.91, t = 8.21, p < 0.01 for the 
inanimate dependent group; β = 89.10, SE = 11.05, t = 8.06, p < 0.01 
for the animate dependent group). In the syncretic group, 
not only the grammaticality factor, but also the interaction 
of grammaticality and dependent noun gender reached 
significance (β = 34.18, SE = 7.07, t = 4.83, p < 0.01; β = −44.76, 
SE = 10.03, t = −4.46, p < 0.01, respectively). This means that 
only in this group, attraction effects could be  detected: only 
in the sentences with syncretic dependent nouns, error-related 
reading time delays were significantly smaller when the gender 
of these nouns matched the gender of the ungrammatical  
predicate.

To assess the contribution of syncretism directly, we selected 
sentences with masculine attractors from the two inanimate 
groups. The factors of interest were attractor syncretism and 
grammaticality. This comparison revealed the significance of 
the grammaticality factor (β = 66.57, SE = 7.83, t = 8.51, p < 0.01) 
and of the interaction between grammaticality and syncretism 
(β = −31.73, SE = 11.03, t = −2.88, p < 0.01). As for the animacy 
factor, since both non-syncretic groups showed no evidence 
of attraction, its role for attraction could not be  assessed.

EXPERIMENT 2

In this experiment, we  tested whether the syncretism of the 
head noun plays a role for attraction in gender agreement.
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Participants
82 native speakers of Russian (36 males and 46 females) aged 
18–49 took part in Experiment 2.

Materials
A 32 sets of stimulus sentences in four conditions were 
constructed for Experiment 2. Examples are given in 

(10a–d)–(11a–d). Like in Experiment 1, all sentences were 8 
words long and had the same syntactic structure: N1 (head)—
preposition—N2 (dependent)—copula (byt’ “to be”)—adjective/
participle—three words modifying the predicate. All heads were 
inanimate feminine nouns, and based on their declension, the 
stimuli were divided into two groups: with first declension 
heads that have a morphologically unambiguous nominative 
singular form and with third declension heads in a syncretic 

FIGURE 1 | Experiment 1, the syncretic inanimate dependent group: mean RTs per region (in ms) in the four experimental conditions. Regions: N1 (head)—
preposition—N2 (dependent)—copula (byt’ “to be”)—adjective/participle—three words modifying the predicate. Error bars represent the standard error of the 
condition mean.

FIGURE 2 | Experiment 1, the non-syncretic inanimate dependent group: mean RTs per region (in ms) in the four experimental conditions. Regions: N1 (head)—
preposition—N2 (dependent)—copula (byt’ “to be”)—adjective/participle—three words modifying the predicate. Error bars represent the standard error of the 
condition mean.
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form (16 stimuli in each group). Dependent nouns could 
be  feminine or masculine and were always in a syncretic 
accusative singular form (Experiment 1 showed that otherwise, 
no attraction would be  observed). Predicates were in the past 
tense, with feminine or masculine agreement (grammatical and 
ungrammatical conditions).

 (10) Syncretic head group:
a. FF: Rec’ pro moral’ byla skučnoj s pervyx slov

speechF.NOM.SG(=ACC.SG) about moralF.ACC.SG(=NOM.SG) wasF.SG 
boringF.SG from first wordsGEN.PL

b. FM: *Rec’ pro moral’ byl skučnym s pervyx slov
speechF.NOM.SG(=ACC.SG) about moralF.ACC.SG(=NOM.SG) wasM.SG 
boringM.SG from first wordsGEN.PL

c. MF: Rec’ pro etiket byla skučnoj s pervyx slov
speechF.NOM.SG(=ACC.SG) about etiquetteM.ACC.SG(=NOM.SG) wasF.SG  
boringF.SG from first wordsGEN.PL

d. MM: *Rec’ pro etiket byl skučnym s pervyx slov
speechF.NOM.SG(=ACC.SG) about etiquetteM.ACC.SG(=NOM.SG) wasM.SG  
boringM.SG from first wordsGEN.PL

“The speech about morality/etiquette was boring from the 
very first few words.”

 (11) Non-syncretic head group:
a. FF: Ocenka za četvert’ byla vysokoj u priležnogo učenika

gradeF.NOM.SG for termF.ACC.SG(=NOM.SG) wasF.SG highF.SG at 
diligent studentGEN.SG

b. FM: *Ocenka za četvert’ byl vysokim u priležnogo učenika
gradeF.NOM.SG for termF.ACC.SG(=NOM.SG) wasM.SG highM.SG at 
diligent studentGEN.SG

c. MF: Ocenka za semestr byla vysokoj u priležnogo učenika
gradeF.NOM.SG for semesterM.ACC.SG(=NOM.SG) wasF.SG highF.SG 
at diligent studentGEN.SG

d. MM: *Ocenka za semestr byl vysokim u priležnogo učenika
gradeF.NOM.SG for semesterM.ACC.SG(=NOM.SG) wasM.SG highM.SG  
at diligent studentGEN.SG

“The diligent student got an excellent mark for the term/
semester.”

In this experiment, only one factor is tested, so the hypothesis 
is very simple. Badecker and Kuminiak (2007) found that head 
syncretism significantly increased attraction effects in their 
production study of gender agreement in Slovak. If head syncretism 
also plays a role for agreement attraction in comprehension, 
more pronounced effects (i.e., smaller reading time delays in 
the MM condition compared to the FM condition) are expected 
in the syncretic head group than in the non-syncretic head group.

Sentences in different conditions were distributed across 
four experimental lists. Every list contained 32 stimulus sentences 
and 68 grammatically correct filler sentences. Like in Experiment 
1, fillers could be  structurally similar to stimuli or not. They 
were 6–9 words long. Every list started with four filler sentences, 
after which point target and filler sentences were pseudo-
randomized (with at most two target sentences with errors 
in a row).

FIGURE 3 | Experiment 1, the non-syncretic animate dependent group: mean RTs per region (in ms) in the four experimental conditions. Regions: N1 (head)—
preposition—N2 (dependent)—copula (byt’ “to be”)—adjective/participle—three words modifying the predicate. Error bars represent the standard error of the 
condition mean.

TABLE 2 | Experiment 1: mean RTs (in ms) and standard deviations 
(in parentheses) in region 5 in different experimental conditions.

FF FM MF MM

Syncretic inanimate 
dependent group

328 (102) 406 (111) 317 (159) 350 (118)

Non-syncretic inanimate 
dependent group

325 (126) 412 (152) 338 (139) 402 (142)

Non-syncretic animate 
dependent group

327 (109) 418 (159) 328 (123) 422 (136)
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Procedure
The procedure was the same as in the Experiment 1. An 
experimental session lasted around 10 min.

Analysis
We analyzed participants’ question-answering accuracy and 
reading times. On average, participants answered only 6.2% 
of questions incorrectly (15.1% at most). Given the low number 
of mistakes, a breakdown of RTs into correct and incorrect 
question trials was not performed. Reading times that exceeded 
a threshold of 2.5 standard deviations, by region and condition, 
were excluded (Ratcliff, 1993). For one participation, this led 
to the exclusion of more than 15% responses, so we  did not 
include his data in further analysis. After removing this 
participant, 1.8% of the data was excluded (at most 3.4% per 
region and condition).

The statistical analysis was the same as in the Experiment 
1. In different analyses reported below, the gender of the 
dependent noun, the gender of the verb (i.e., grammaticality), 
and the syncretism of the head noun were treated as fixed 
effects. For the predictors, we  used treatment contrast coding. 
Feminine on the dependent noun was coded as 0, masculine 
(mismatched with the head) as 1. Feminine on the verb 
(grammatical) was coded as 0, masculine (ungrammatical) as 
1. Syncretic forms were coded as 1, non-syncretic as 0.

Results and Discussion
Mean reading times per region in different conditions are 
presented in Figures  4, 5.

Like in the Experiment 1, we  firstly analyzed data from 
the two stimulus groups separately. The factors of interest were 
the gender of the dependent noun and of the predicate 
(grammaticality). Significant differences were found in the 

regions 5 and 6 containing an adjective or participle and the 
first word from the constituent modifying the predicate. Mean 
reading times for these regions in all experimental conditions 
are presented in Table  3.

In the region 5, both the grammaticality factor and the 
interaction between grammaticality and dependent noun gender 
reached significance in both groups (β = 106.79, SE = 9.01, 
t = 11.86, p < 0.01; β = −85.24, SE = 12.77, t = −6.68, p < 0.01 for 
the syncretic group; β = 94.36, SE = 6.22, t = 15.16, p < 0.01; 
β = −36.83, SE = 8.78, t = −4.19, p < 0.01 for the non-syncretic 
group). In other words, attraction effects can be  observed in 
both groups. In the region 6, only the grammaticality factor 
was significant in both groups (β = 27.73, SE = 5.72, t = 4.85, 
p < 0.01 for the syncretic group; β = 46.95, SE = 6.44, t = 7.29, 
p < 0.01 for the non-syncretic head group).

To assess the contribution of head syncretism directly, 
we  selected sentences with masculine attractors from the two 
groups. The factors of interest were head syncretism and 
grammaticality. This comparison revealed the significance of 
the grammaticality factor (β = 57.55, SE = 7.35, t = 7.83, p < 0.01) 
and of the interaction between grammaticality and syncretism 
(β = −37.30, SE = 10.43, t = −3.58, p < 0.01). In other words, 
we  can conclude that attraction can be  observed both with 
syncretic and with non-syncretic heads, but head syncretism 
significantly influences the size of the effect.

GENERAL DISCUSSION

We demonstrated that both head syncretism and attractor 
syncretism are important for attraction effects in comprehension. 
These questions have not been explored before for gender 
agreement, while for number agreement, only attractor syncretism 
has been analyzed in a previous comprehension study on 
Russian (Slioussar, 2018). Badecker and Kuminiak (2007) argue 

FIGURE 4 | Experiment 2, the syncretic head group: mean RTs per region (in ms) in the four experimental conditions. Regions: N1 (head)—preposition—N2 
(dependent)—copula (byt’ “to be”)—adjective/participle—three words modifying the predicate. Error bars represent the standard error of the condition mean.
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based on their production data on gender agreement in Slovak 
that both factors are prerequisites. Our results suggest a different 
picture for comprehension: attraction is possible with 
non-syncretic heads and syncretic dependent nouns, but the 
syncretism of the head significantly enhances the effect. With 
non-syncretic dependent nouns, no evidence of attraction was 
found, which is consistent with Slioussar’s (2018) results for 
number agreement.

Our conclusions are corroborated by previous findings by 
Slioussar and Malko (2016). They found attraction effects both 
with neuter heads, which are always syncretic in nominative 
singular, and with feminine heads, which happened to 
be  non-syncretic in their experiments because most Russian 
feminine nouns belong to the first declension with 
morphologically unambiguous nominative singular forms. 
Judging by average reading times, attraction effects were much 
more pronounced with neuter heads. Slioussar and Malko did 
not estimate this difference statistically and did not comment 
on it, but our findings reveal its possible source.

However, our conclusions contradict the ones reached by 
Avetisyan et  al. (2020). As we  mentioned in the introduction, 
only Slioussar (2018) and the present study assessed the role 
of case syncretism for agreement attraction in comprehension. 
But Avetisyan et  al. (2020) chose a different way to approach 
the case factor. In their comprehension study on Armenian, 
they used stimuli with relative clauses (RCs), as in (12), and 

found equally significant attraction effects with nominative and 
accusative RC heads. They concluded that case marking does 
not affect agreement attraction in comprehension and that 
number and case retrieval cues are used separately.

 (12)  nkaričnerë/nkaričnerin, oronč k’andakagorçë arhamarhec’ / 
*arhamarhec’in
painterNOM.PL.DEF/painterACC.PL.DEF thatACC.PL sculptorNOM.SG.DEF 
ignoreAOR.3SG/ignoreAOR.3PL

Trying to reconcile conflicting findings, we  focused on the 
syntactic structure of (12). The object of the verb “ignored” 
in (12) is not the noun “painters,” which is outside of the 
relative clause, but oronč “thatACC.PL.” We  believe that oronč, 
and not the RC head is the attractor. Obviously, oronč and 
the RC head are closely connected,8 in particular, oronč refers 
to the painters and copies the number feature of the RC 
head—but not its case feature. The RC head may appear in 
different cases depending on the matrix predicate, but oronč 
is always unambiguously marked with accusative. We hypothesize 
that this is crucial for attraction, and this is why Avetisyan 
et  al. (2020) did not find any difference between conditions 
with nominative and accusative RC heads.

8 How to model such connection syntactically is a matter of debate, but no 
theory questions its existence.

FIGURE 5 | Experiment 2, the non-syncretic head group: mean RTs per region (in ms) in the four experimental conditions. Regions: N1 (head)—preposition—N2 
(dependent)—copula (byt’ “to be”)—adjective/participle—three words modifying the predicate. Error bars represent the standard error of the condition mean.

TABLE 3 | Experiment 2: mean RTs (in ms) and standard deviations (in parentheses) in regions 5 and 6 in different experimental conditions.

Region 5 Region 6

FF FM MF MM FF FM MF MM

Syncretic head group 333 (115) 439 (198) 332 (116) 348 (155) 343 (101) 390 (131) 342 (104) 385 (115)
Non-syncretic head group 332 (99) 426 (123) 331 (97) 387 (120) 318 (94) 346 (116) 323 (95) 340 (109)
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If our hypothesis is on the right track, it may lead us 
to a more general question. Why do we  observe significant 
attraction effects with oronč, but not with unambiguously 
non-nominative dependent nouns in Slioussar (2018) or in 
the present study? We  can offer a very tentative answer 
and outline directions for further research that would 
be  necessary to test it. Attraction effects have been detected 
not only with complex subject NPs and with relative clauses—
direct and indirect objects were found to disrupt agreement 
between the subject and the verb in many studies on different 
languages. None of these studies manipulated the case 
syncretism factor. But we can note that in several experiments, 
object attractors were unambiguously non-nominative (e.g., 
Franck et al., 2006, 2010, 2020), and nevertheless, significant 
effects were observed.

It may be  the case that direct objects (including object 
clitics and the elements like oronč) are more efficient attractors 
than dependent nouns inside the subject NP. From the 
syntactic point of view, this would not be surprising because 
in many languages, verbs agree with direct objects, but never 
with the nouns embedded in the subject NPs. Therefore, 
case syncretism may be  less important for the former than 
for the latter.

To test this hypothesis properly, one would have to manipulate 
the case factor comparing different attractor types in a single 
experiment on one case-marking language. Leaving this for 
further research, we  can draw intermediate conclusions based 
on the previous studies and on the present one. The role of 
case marking may be  different for different attractor types, 
but at least for dependent nouns inside a subject NP, case 
syncretism plays a crucial role for agreement attraction both 
in production and in comprehension.

The role of syncretism is more readily compatible with 
retrieval approaches to agreement attraction, rather than with 
representational ones. According to the versions of the 
representational approach that can in principle be  applied to 
gender agreement attraction, the subject NP may be erroneously 
marked with the features of the dependent noun rather than 
the head. As Badecker and Kuminiak (2007) noted discussing 
their production data, it is not clear why the incidence of 
such errors should depend on the case syncretism of the 
dependent noun and especially of the head.

Slioussar (2018) who was the first to study the role of 
attractor syncretism in comprehension concluded that during 
retrieval, the system looks for a combination of features, trying 
to find a form that has the relevant number or gender feature 
and the nominative case feature. If the dependent noun is in 
the form syncretic with nominative, it may be  erroneously 
retrieved, creating attraction effects. Otherwise, no evidence 
of attraction can be  found.

We adopt this approach to account for the role of attractor 
syncretism in our experiments. Contra Avetisyan et  al. (2020), 
we  conclude that not only case and number, but also case 
and gender retrieval cues can be used in combination. However, 
this approach cannot explain the role of head syncretism. The 
fact that accusative attractors are syncretic with nominative 
becomes relevant because the system searches for a nominative 

feature. Why is the fact that nominative heads are syncretic 
with accusative attractors relevant if the system does not search 
for an accusative feature?

Apparently, syncretism has a more general impact on 
processing. A morphologically ambiguous form creates 
uncertainty activating two feature sets and therefore makes 
the retrieval less automatic and gives an opportunity for the 
attractor to be  retrieved.

To understand the nature of this uncertainty, let us keep 
in mind that Russian has flexible word order and not only a 
subject, but also an object may be  sentence-initial. Of course, 
there is a strong preference to interpret sentence-initial NPs 
as subjects (Sekerina, 1997). Moreover, the predicates in our 
stimuli consisted to the “to be” verb in the past tense and an 
adjective or participle. No such predicate is compatible with 
an accusative object in Russian. However, since case syncretism 
may create syntactic ambiguity in other contexts, it is associated 
with higher uncertainty.9

Finally, let us turn to another problem that is discussed in 
many comprehension studies of agreement attraction. 
Representational approaches to attraction predict so-called 
ungrammaticality illusions in comprehension, while retrieval 
approaches are compatible both with their presence and their 
absence. Attraction effects in ungrammatical sentences (when 
reading time delays associated with an agreement error are 
diminished if a number of gender feature on the dependent 
noun matches the feature of the ungrammatical predicate form) 
can be  described as grammaticality illusions. Several authors 
have argued that ungrammaticality illusions are also possible 
(e.g., Nicol et al., 1997; Pearlmutter et al., 1999): correct predicate 
forms are processed more slowly in the sentences in which 
the features of the dependent noun are mismatched with the 
features of the head. These authors hypothesized that the subject 
NP may have an incorrect representation both in grammatical 
and in ungrammatical sentences, which would create wrong 
expectations about the predicate form and produce 
ungrammaticality illusions in the former and grammaticality 
illusions in the latter.

The debate on ungrammaticality illusions on number 
agreement attraction data was plagued by the fact that attraction 
is found only with singular heads and plural dependents, but 
not in the opposite situation. Plural forms take longer to process 
for independent reasons. Wagers et  al. (2009) argued that if 
these effects are controlled for, we can still observe grammaticality 
illusions, but not ungrammaticality ones, i.e., the latter are 
epiphenomenal. Nevertheless, there still remained some room 
for controversy. Our data may be  instrumental here. We  found 
no evidence of ungrammaticality illusions, and our target 
sentences had feminine heads and feminine or masculine 
dependent nouns. There are no reasons to expect feminine 
forms to be  processed faster (if anything, the opposite could 

9 Notably, it is impossible to explain head syncretism effects simply assuming 
that syncretic subjects were sometimes interpreted as objects, as least initially. 
If this were the case, all agreement errors, both with feminine and with 
masculine attractors, would trigger smaller reading time delays than the same 
errors in the non-syncretic head conditions. This is not what we  found.
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be  true because masculine gender is much more frequent 
in Russian).
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