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Abstract

Agreement attraction is a phenomenon indicating memory interference in sentence process-
ing, in which the predicate mistakenly matches the features of another noun (so-called "at-
tractor”) rather than the subject (e.g., *the key to the cabinets were rusty). Such sentences
are produced at non-negligible rates and are also often perceived as grammatical. Theories
attempting to account for attraction attribute it either to faulty retrieval of the attractor
from memory or to incorrect or inconsistent representation of the features of the subject
phrase. Notably, these theories were based predominantly on sentences with subject-verb
(SV) word order. However, some languages also allow for verb-subject (VS) word order.
While attraction has been studied across non-canonical orders, VS word order has received
limited attention. Such a case has been investigated to date in only one study on production
in Italian, which found no attraction effect. Thus, the questions of whether and how such
structures modulate attraction in language comprehension remain open.

To address this gap, two experiments using speeded binary grammaticality judgment in
Hebrew were conducted. Participants were presented with ungrammatical sentences with a
plural verb that either matched or mismatched an attractor in number, manipulating word
order where the subject phrase appeared either before or after the verb. The results of
both experiments showed that participants were more likely to erroneously judge sentences
as grammatical when the number of the attractor and the verb matched, suggesting the
existence of number agreement attraction in Hebrew comprehension. Importantly, similar
acceptability rates were observed regardless of whether the verb preceded or followed the
subject and the attractor, calling into question existing theories of attraction. Furthermore,
the results contrast with the Italian production findings, and indicate that attraction oper-
ates independently of the attractor linearly or structurally intervening between the subject
and the verb.

Response time (RT) analyses of Experiment 2 revealed slower RTs when the number of
the attractor and the verb matched, consistent with findings in the literature on attraction.
However, unlike the accuracy results, RTs were modulated by word order, with slower RTs
when the subject preceded the verb compared to when it followed it. Overall, these findings
shed new light on the mechanisms behind agreement computation and attraction in sentence
processing.
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1 Introduction

Understanding a sentence may seem like a simple, everyday task. However, a closer look
reveals the complexity of this elusive world called sentence processing. Our grammatical
knowledge contains a set of rules that impose constraints on the relationships of words
within the sentence. To apply these constraints during sentence processing, comprehenders
need to encode, store, and retrieve linguistic information, using their working memory. How-
ever, our grammatical knowledge does not always align with how we process sentences in real
time. Studies have found that the parser displays a nonuniform behavior by systematically
applying only certain syntactic constraints (selective fallibility, Phillips et al., 2011). While
it shows remarkable accuracy in the implementation of some constraints (e.g., island con-
straints on filler-gap dependencies), it sometimes fails to implement others (e.g., subject-verb
agreement), leading to grammatical illusions (Phillips et al., 2011).

Grammatical illusions arise when comprehenders accept a given sentence as grammatical
despite it clearly violating their grammatical knowledge. One case in which the parser is
particularly susceptible to grammatical illusions is agreement attraction, where the predi-
cate mistakenly matches the feature of another noun (”attractor”) within the sentence rather
than the subject. For example, in (1), the number of the verb matches the embedded plural
noun (neighbors) rather than the singular subject head (cat).

(1) *The cat of the neighbors drink milk.

Agreement attraction has been extensively studied in recent decades, mainly focusing
on Germanic and Romance languages such as English (e.g., see Bock & Miller, 1991; Bock
et al., 2001; Wagers et al., 2009, inter alia), German (e.g., Hartsuiker et al., 2003), Dutch
(e.g., Bock et al., 2001; Hartsuiker et al., 2003), French (e.g., Franck et al., 2006, 2010,
2015), Ttalian (e.g., Franck et al., 2006; Vigliocco & Franck, 1999), and Spanish (e.g., Lago
et al., 2015), as well as, albeit in relatively small proportion, in other subgroups within the
Indo-European family, for example Russian (e.g., Lorimor et al., 2008; Slioussar & Malko,
2016), Slovak (e.g., Badecker & Kuminiak, 2007), Greek (e.g., Paspali & Marinis, 2020),
Czech (e.g., Chromy et al., 2023), Armenian (e.g., Avetisyan et al., 2020), Farsi (e.g., Franck
et al., 2020), and Hindi (e.g., Bhatia & Dillon, 2022). However, attraction has not received
much attention outside the realm of the Indo-European languages, with limited research
in languages such as Korean (e.g., Kwon & Sturt, 2016), Basque (e.g., Santesteban et al.,
2013), Turkish (e.g., Lago et al., 2019), Arabic (e.g., Tucker et al., 2015, 2021), and Hebrew
(e.g., Dank et al., 2015; Deutsch & Dank, 2009, 2011), revealing a partial and incomplete
representation of the phenomenon of attraction across the world’s languages, particularly
among different language families.



Relying on such a limited inventory of languages raises critical questions about the gen-
eralizability of conclusions on agreement computation and attraction. In particular, the
attraction literature is established primarily on data from sentences with subject-verb (SV)
word order, leaving a significant gap in understanding how attraction operates in verb-subject
(VS) word order (for related discussion, see Franck et al., 2006; Vigliocco & Nicol, 1998).
Although attraction has been studied in various non-canonical orders, VS word order has
received limited attention. To my knowledge, only one study, on Italian production, was
carried out (Franck et al., 2006), finding that VS free inverted structures do not elicit agree-
ment errors. The unique features of Hebrew, a language with relatively free word order, offer
an opportunity to address this key lacuna by examining whether and how VS word order
modulate attraction in language comprehension, as well as to contribute more generally to
the body of research in psycholinguistics (on the typological bias towards languages with
basic SVO and/or SOV word order in psycholinguistics research, see Collart, 2024).

The remainder of the Introduction proceeds as follows: Section 1.1 provides a brief
overview of previous work on agreement attraction. Section 1.2 reviews the relevant litera-
ture on attraction in non-canonical VS word order. Section 1.3 presents the two leading mod-
els proposed in the attraction literature to explain the mechanism that underlie agreement
computation and attraction. Finally, section 1.4 outlines the current study and discusses its
theoretical implications for the different models.

Following the introduction, chapters 2 and 3 present the two experiments conducted
in the current research. Both experiments were conducted using speeded grammaticality
judgment tasks. Finally, in chapter 4, I discuss the results of both experiments and their
implications for existing theories as well as for understanding agreement computation and
attraction in relation to VS word order. Moreover, I discuss the different strategies the parser
might employ to resolve subject-verb dependencies, which can shed new light not only on
the mechanism of agreement computation and attraction but also on sentence processing in
general.

1.1 Previous work on agreement attraction

Agreement attraction was first systematically tested within the framework of language pro-
duction in the seminal work of Bock and Miller (1991). In this study, participants presented
with auditory preambles with a singular subject and a plural attractor (e.g., the key to the
cabinets) erroneously produced plural verbs in a significant number of trials. Subsequent
studies have consistently replicated this finding in both language production (e.g., Bock &
Cutting, 1992; Bock et al., 2001), and comprehension (e.g., Pearlmutter et al., 1999; Wagers
et al., 2009). In language comprehension, attraction manifests in several different ways.
First, comprehenders show shorter reading times in the verb region in ungrammatical sen-
tences with an attractor matching the verb (2a), compared to those with no such attractor
(2b) (e.g., Dillon et al., 2013; Sturt & Kwon, 2024; Wagers et al., 2009). Second, sentences
such as (2a), where the verb matches the attractor, are more often accepted as grammatical
(at least transiently) than sentences such as (2b), a phenomenon known as grammaticality
illusion (Wagers et al., 2009). Third, event-related potential (ERP) studies have shown that
sentences like (2a) with agreement attraction exhibit reduced P600 effects (e.g., Tanner et
al., 2014).



(2) a. *The key to the cells were rusty.
b. *The key to the cell were rusty.

Despite being a widespread phenomenon, studies on attraction have shown that its dis-
tribution is limited mainly to ungrammatical sentences with a plural attractor and a singular
head noun, as in (2a) compared to (2b), but not with a singular attractor and a plural head
noun, as in (3a) compared to (3b), an effect known as the markedness asymmetry (e.g., Bock
& Miller, 1991 ;Bock et al., 2001 ;Vigliocco & Nicol, 1998 ; but cf. Franck et al., 2002 ).
Comprehension studies have reported a similar asymmetry pattern, with participants show-
ing neither reduced reading times in the verb region for sentences like (3a) nor increased
acceptance of such sentences as grammatical, compared to (3b) (e.g., Dillon et al., 2017;
Wagers et al., 2009).

(3) a. *The keys to the cell was rusty.
b. *The keys to the cells was rusty.

In early discussions of attraction, it was often assumed that attraction occurs due to
the linear adjacency between the attractor and the verb (e.g., Quirk, 1985; Quirk et al.,
1972). However, such a proximity-based explanation is not aligned with the findings in the
literature. For example, it struggles to account for the markedness asymmetry mentioned
above. If attraction were solely based on the locality between the attractor and the verb,
attraction would be expected in sentences where the subject head is plural and the attractor is
singular, as in (3a)'. Moreover, Bock and Cutting (1992) found that plural attractors within
prepositional phrases (4a), when both the head noun and the target verb are situated in
the same clause with the attractor, produce significantly more agreement errors than those
embedded within clausal postmodifiers (4b), where the attractor is located in a different
clause from the head noun and the target verb, although the local noun (books) appears
in the immediate preverbal position in both cases. Based on this, the authors argued that
attraction is sensitive to clause boundaries rather than to the linear distance between the
local noun and the target verb.

(4) a. The editor of the history books..
b. The editor who rejected the books...

Additionally, Franck, Vigliocco, and Nicol (2002) found that when two local nouns appear
within the same subject phrase, as in (5), the one structurally closer to the head noun
(presidents in (Ha)) causes more agreement errors than the more deeply embedded one,
which is closest to the verb (companies in (5b)). Based on these results, the authors argued
that attraction is primarily affected by the hierarchical position of the attractor within the
clause, i.e., its syntactic distance from the head noun.

(5) a. The threat to the presidents of the company..
b. The threat to the president of the companies...

! Although see Eberhard et al. (2005), among others, for the view that only plural is morpholog-
ically marked, while singular is unmarked in the representation and thus cannot induce attraction.



Note that in all these cases, the attractor, though linearly adjacent to the verb, is struc-
turally distant from it. Thus, such findings led researchers to favor hierarchical and structural
proximity (i.e., the closeness of the attractor to the head noun in the syntactic structure) over
linear proximity accounts (i.e., the closeness of the attractor to the verb) (but cf. Haskell &
MacDonald, 2005, for evidence supporting linear effects). Importantly, a crucial window into
this debate has been provided by studies on word order manipulations, allowing researchers
to compare different cases where the verb’s position varies both in the hierarchical structure
and in the linear string.

1.2 Agreement attraction in non-canonical VS word order

Vigliocco and Nicol (1998) were the first to use word order manipulation to address whether
linear distance (between the distractor and the verb) or syntactic proximity (between the
distractor and the head noun) affects agreement errors in language production. In this study,
participants were presented with preambles with a singular head noun and a plural attractor
(e.g, the helicopter for the flights) and asked to produce declarative sentences (Experiment
1) and interrogative sentences with subject-auxiliary inversion (Experiment 2). Both declar-
atives as in (6a) and VS interrogatives as in (6b) were found to show similar agreement error
rates. Based on the fact that both structures share the same syntactic relation between the
attractor and the head noun, differing only with respect to the verb’s position, the authors
argued that syntactic proximity between the attractor and the head noun, rather than linear
distance between the verb and the attractor, is the determining factor for attraction. More-
over, they claimed that agreement computation occurs during syntactic structure building,
where the subject head and the attractor are in the same syntactic relation to one another,
and only then are words assigned to the linear string.

(6) a. *The helicopter for the flights are safe.
b. *Are the helicopter for the flights safe?

However, Franck, Lassi, Frauenfelder, and Rizzi (2006) attribute the findings of Vigliocco
and Nicol (1998) to the fact that both declarative and interrogative sentences share the same
intermediate representation in the derivation. English interrogative sentences, as in (6b), are
assumed by many syntactic theories to be derived from declarative sentences such as (6a)
by moving the inflected verb (are) to the complementizer position. Given that, the authors
claim that during the derivation of the interrogative sentences, there is an intermediate
representation in which the attractor is linearly adjacent to the verb. They assume agreement
takes place before the final movement, i.e., before the final derivation, allowing the attractor
to intervene in the agreement computation.

To test their hypothesis, the authors used VS free inverted sentences in Italian as in (7),
which share the surface structure of the English interrogative sentences. However, unlike
the English interrogatives, the derivation of the Italian VS free inverted sentences is not
assumed to include an intermediate stage in which the attractor intervenes between the
subject and the verb, since in such structures the subject is assumed to remain in situ within
the VP internal position, where the agreement relation takes place, while the verb moves
to T to receive its morphological features. Therefore, the attractor cannot intervene in the
agreement computation between the verb and the head noun, and attraction is not expected.

4



As the authors predicted, no attraction effect was found in the VS word order, supporting
their claim that attraction is sensitive to abstract intermediate representations in sentence
derivation, with intervention playing a particularly crucial role.

(7) Telefonera’ D’amica  dei vicini.
Will.phone.sg the.friend of the.neighbours

"The friend of the neighbours will phone’ (Franck, 2011)

The sparse research outlined above offers an important, albeit narrow window into attrac-
tion in VS word order. However, it focuses only on language production, leaving a significant
gap for comprehension. More generally, as will become clear in the next section, it is difficult
to evaluate the findings described above against existing theories of attraction.

Although current theories have achieved some success in predicting attraction patterns in
specific structures, they are ill-equipped to deal with others, since they have been developed
and tested primarily on SV structures, where the attractor intervenes between the subject
and the verb. The following section examines how current theoretical frameworks account
for agreement computation and attraction.

1.3 Theories of attraction

The psycholinguistics literature on agreement proposes at least two groups of theories to
account for the phenomenon of attraction: representational models and retrieval models.
While the first type of models attributes attraction to an incorrect or inconsistent represen-
tation of the features of the subject phrase (Bock et al., 2001; Eberhard et al., 2005), theories
of retrieval assume attraction results from similarity-based interference, causing misretrieval
of the attractor (Engelmann et al., 2019; Lewis & Vasishth, 2005).

1.3.1 Representational Model: Marking and Morphing

The leading theory of representational models is the Marking and Morphing model, which
was proposed to explain agreement computation and attraction in language production (Bock
et al., 2001; Eberhard et al., 2005). According to the model, agreement occurs in two sep-
arate stages: Marking and Morphing. Marking is the stage where the subject number is
marked singular or plural based on the notational number of the message referent, namely,
it is marked as singular or plural solely based on whether the message refers to a single item
or multiple items. The marking stage maps the utterance to an abstract lexical-grammatical
representation, in which lexical entries are chosen to satisfy relevant semantic constraints
from the message; the lexical properties of words take part only in the next stage, the morph-
ing stage. Morphing binds between lexical-grammatical representations and morphological
representations. Morphing is also the stage of reconciling the number marking of the subject
phrase and the number specification from the lexicon through a mechanism of percolation or



spreading activation (in a later version of this model) ? The resolution of this reconciliation
is transmitted to the verb, specifying its number.

According to this model, features can move through the syntactic tree upwards to resolve
the number specification of the subject phrase. The number feature of the attractor (”cabi-
nets”, as in “the key to the cabinets”), has a number specification of plural (the morpheme -
s), which, once it percolates, competes with the number marking of the subject head (key),
which is marked singular. This could lead to changing the subject phrase to plural, resulting
in the production of a plural verb.

1.3.2 Retrieval Model: Cue-Based Retrieval

The Cue-Based Retrieval model has been proposed to explain the resolution of dependencies
in language comprehension, such as subject-verb agreement (Engelmann et al., 2019; Lewis &
Vasishth, 2005). It emphasizes retrieval of elements when a dependency needs to be resolved,
which relies on direct access to working memory using retrieval cues. During language
comprehension, elements are stored and represented in memory by bundles of features, such
as lexical category, syntactic position, and agreement features. At the time of retrieval,
all items matching the retrieval cues are activated accordingly and enter a race to surpass
the retrieval threshold. The item with the highest level of activation wins the race and is
retrieved. In particular, agreement computation requires the verb to match the features of
the subject. According to this model, the verb has retrieval cues that trigger a search in
memory, resulting in the retrieval of the element that matches those cues. Notably, according
to at least some implementations, only marked features can serve as cues. Although a number
can be singular or plural, it would be represented as [+pl] or [-pl] but not as [+sg] (a singular
feature is absent in the representation).

According to the model, agreement attraction occurs due to retrieval interference, where
more than one element matches the retrieval cues (Engelmann et al., 2019; Wagers et al.,
2009). In sentences where the attractor matches the verb in number (e.g.,*the key to the
cabinets were rusty), the verb (were), being the retrieval site, contains the cues [+Nom]
and [+pl] which partially match the subject (with the cue [+Nom] representing its syntactic

2The Marking and Morphing model was formalized as a computational model by Eberhard et al.
(2005). In this model, the number representation of the subject phrase is continuous and calculated
by combining three parameters (see equation 1): (i) notional number represented as S(n), which
captures the conceptual number properties of the message; (ii) lexical number specification S(m;),
which represents the grammatical number specifications of morphemes within the noun phrase; and
(iii) weighting parameters represented as w;, which reflect the relative distance from the root of
the subject noun phrase. The resulting S(r) is then transformed through a logistic function (see
equation 2) to yield the probability of producing a plural verb. For further details, see Eberhard
et al. (2005).

(1) 5(7“)25(”)+ij><5(mj)
(2) 1/{1+exp—[S(r)+0]}



position) and the attractor (with an agreement cue [+pl]), respectively. As a result, both
the subject (key) and the attractor (cabinets) receive the same activation level, leading to a
situation where either key or cabinets is retrieved, each with a probability of approximately
0.5. In sentences where the attractor and the verb mismatch in number (e.g., *the key to the
cabinet were rusty), the subject (key) partially matches the retrieval cues in one cue [+Nom)],
leading to its retrieval, as the attractor (cabinet) has no chance to be retrieved since it does
not match any retrieval cues.

1.4 The current study

As shown in Section 1.2, existing data provide a partial picture of subject-verb agreement
processing, leaving a substantial gap in our understanding of how subject-verb agreement
operates in VS word order, particularly in relation to interference. The current study aims
to fill this critical gap, using Hebrew as a fertile ground to examine agreement attraction in
VS word order.

Hebrew is considered an SV(O) language; however, it also allows for VS word order.
Following Reinhart and Siloni (2005) and Shlonsky (1987), subject-verb inversion in Hebrew
comes in two varieties: (i) triggered inversion®, where a phrase appears clause-initially and
triggers the movement of the verb to the second position. This structure is possible with all
verb types, and (ii) untriggered, or free inversion, in which no element precedes the verb or
intervenes between the verb and the subject [i.e., VS]. This type of inversion is allowed only
with verbs whose subjects are internal arguments, i.e, unaccusatives (8a) and passives (8b)
(Shlonsky, 1987; Siloni, 2012).

(8) a. nisbar ha-xalon.
broke the.window

"The window broke’

b. butal ha-tor.
was.canceled the.appointment

"The appointment was canceled’

I follow the analysis of Shlonsky (1987) in which subjects of unaccusative and passive
verbs in Hebrew are base-generated in the verb complement position, resulting in VS word
order. I adopt this analysis and further assume that the verb may further move to T as
part of feature checking, while the subject remains in situ within the VP, as illustrated by
Fig.1(1). The SV word order, which is also possible with these verbs, derives from moving
the verb to T and the subject to [spect TP] as illustrated by Fig.1(2).

Given this, I used passive and unaccusative verbs to examine attraction in both VS and
SV structures, and to test whether these two structures differ in their attraction patterns.
For this purpose, two different word orders were designed: canonical SV and VS. Each word
order contains two types of ungrammatical structures, such that the attractor either matched
or mismatched the verb in number, following Experiment 7 in Wagers et al. (2009). Given

3See Shlonsky and Doron (1992) for further discussion on the cases license VS word order.



(1) TP (2) TP

V.  DP
| |

t; ha-xalon

Figure 1: (1) VS word order and (2) SV word order.

the asymmetry of markedness, the head noun was always singular, while the attractor noun
was either singular or plural. In all sentences, the verb mismatched the subject in number.
The schematic structure of the experimental conditions is shown in Table 1.

Having outlined the experimental design, I turn to the predictions that follow from each
theory. The predictions for sentences in the canonical SV word order are in line with both
Marking and Morphing and Cue-Based Retrieval. According to Marking and Morphing,
the plural attractor distorts in some proportion of the trials the subject’s feature (whether
through percolation or spreading activation) (Bock et al., 2001; Eberhard et al., 2005) leading
to the acceptance of the ungrammatical plural verb. According to Cue-Based Retrieval, the
retrieval cues on the plural verb will lead to the incorrect retrieval of the attractor instead
of the subject in a substantial number of trials (Engelmann et al., 2019; Lewis & Vasishth,
2005). Therefore, both theories make similar predictions for SV word order. Specifically,
both predict that comprehenders will accept the match condition at significantly higher rates
compared to the mismatch condition.

The predictions for VS word order are less straightforward. Both Cue-Based Retrieval
and Marking and Morphing were predominantly based on languages with SV word order
(Eberhard et al., 2005; Engelmann et al., 2019; Lewis & Vasishth, 2005). Both models
assume a linear sequence such that the verb appears after the subject phrase. Moreover,
they share the assumption that the verb is encountered last in the sentence—that is, the
parser processes the verb only after encountering both the subject head and the attractor.
Critically, neither theory addresses such structures in which the verb precedes both the
subject and the attractor.

Nevertheless, in this work, I try to extend these models to the case of the VS word order
by maintaining the core theoretical mechanisms proposed in each model. Additionally, I
further assume that processing is both incremental and predictive (for comprehensive dis-
cussion, see Wagers & Dillon, 2025). Comprehenders process sentences incrementally and



predictively, forming expectations about upcoming elements and resolving dependencies as
soon as possible without waiting for the entire sentence to unfold. Such an assumption is
based on several psycholinguistic phenomena, for example, studies on filler gap dependency,
showing that comprehenders tend to posit a gap as soon as possible, without clear evi-
dence of the actual gap position in the sentence (active filler strategy, Stowe, 1986 ; Traxler
& Pickering, 1996 ; Wagers & Phillips, 2009 ; for Hebrew see Keshev & Meltzer-Asscher,
2017 ). Cataphora resolution provides further evidence. Studies show that comprehenders
tend to create a referential dependency between the cataphoric pronoun and a potential
antecedent position before verifying their semantic compatibility. Such evidence comes from
eye-tracking studies and self-paced reading, which show that readers experience slowdowns
when they encounter an antecedent with mismatched gender features to the cataphoric pro-
noun (the gender mismatch effect, Kazanina et al., 2007 ; Van Gompel & Liversedge, 2003
, but cf Kazanina & Phillips, 2010 for an alternative view).

Table 1: Schematic summary of experimental design across the two experiments.

Condition Sentence fragment

SV, Mismatch Subject phrase [NP;=subject headgingular NPo=attractorgngular] Verbpuural
SV, Match Subject phrase [NPy=subject headginguiar NPo=attractorpial] — Verbpiural
key cabinet(s) were

VS, Mismatch  Verbpiuar  Subject phrase [NPy=subject headgingular NPao=attractorsingular]
VS, Match Verbpiurar  Subject phrase [NPy=subject headgnguar NPo=attractorppuai
were key cabinet(s)

Given this, under both Cue-Based Retrieval and Marking and Morphing, attraction
should not be expected in VS word order. According to Marking and Morphing, under
the premise that the agreement dependency can be resolved incrementally once the verb and
the head of the subject have been encountered, the features of the attractor cannot intervene
in the resolution, as the attractor only appears after the dependency has been formed. Ac-
cording to Cue-Based Retrieval, in SV word order, the verb is the retrieval site, which raises
the question of what is the retrieval site in the VS word order. Following that, when the verb
is the first element to be encountered, the memory storage is supposed to be empty, and no
NPs are stored and available to be further retrieved. Adopting the assumption (adapted to
verb-initial word order) that the head noun is the retrieval site and the verb is the element
being stored, the dependency formation should occur at the head noun, and the attractor
has no way of affecting retrieval at this point.

In contrast to the original formulation of Marking and Morphing and Cue-Based Re-
trieval, Franck, Lassi, Frauenfelder, and Rizzi (2006) provide a syntactic account of agree-
ment attraction in VS structures. According to the authors, attraction is not predicted
to occur in VS word order due to their structural configuration at the point of agreement
computation. Specifically, the derivation of VS structures involves an intermediate stage at
which the verb raises to T (to be specified for number) while the subject remains in its base-
generated position (in situ). Crucially, at this point in the derivation, where agreement is
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computed in VS word order, the attractor does not occupy an intervening position between
the verb and the subject head. Since intervention is a prerequisite for attraction, according
to this account, no agreement errors are expected in these configurations. In contrast, SV
word order involves distinct syntactic operations wherein both the verb raises to T and the
subject raises to Spec TP. In this derived configuration, the subject occupies a position hier-
archically superior to the verb, with the attractor intervening both linearly and structurally
between the two, leading to attraction.

Although Franck, Lassi, Frauenfelder, and Rizzi (2006) do not explicitly distinguish be-
tween unaccusative and unergative verbs, their structural account makes testable predictions
for both verb types based on the hierarchical and linear position of the attractor relative
to the subject and verb at the critical derivational stage. In both Hebrew and Italian (for
Italian discussion on the syntactic representation of unaccusative verbs see Vernice & Guasti,
2015), unaccusative and passive verbs are base-generated in postverbal position, with the
attractor appearing clause-finally in the linear string. Whether the verb moves to T or not,
the verb occupies a hierarchically superior position to both the subject and the attractor.
This configuration crucially prevents the attractor from intervening in the agreement relation
between the verb and the subject head. Therefore, extending the author’s structural logic to
unaccusative and passive verbs, attraction should not occur in unaccusative and passive V'S
structures. Conversely, SV structures with unaccusative and passive verbs necessitate the
subject raising to Spec TP, thereby creating the structural intervention configuration that
licenses agreement attraction.

To test the theoretical predictions of Marking and Morphing, Cue-Based Retrieval, and to
determine the extent to which intervention plays a critical role in attraction, two experiments
were conducted using speeded grammaticality judgment tasks.
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2 Experiment 1

2.1 Method

Participants

Fifty-four native Hebrew speakers participated in the experiment (mean age: 25.7, range:18-
35). Data for six participants were excluded from the analysis based on the exclusion criteria
(see the analysis section for details). Participants were recruited online via Facebook; those
who met the age and language criteria (self-reported) received an email with a link to the
experiment and were compensated with 15 NIS for their participation. One participant was
bilingual (Hebrew-Russian); all others were monolingual Hebrew speakers. The experiment
was approved by the Ethics Committee in Tel Aviv University.

Materials

The experimental materials consisted of 24 sets with four conditions, obtained in a 2x2 fac-
torial design by crossing two factors: Word Order (subject phrase appeared before or after
the verb) and Attractor Match (attractor matches or mismatches the verb in number). An
example of the experimental items for each condition is presented in Table 2; A complete
list of the sets is given in Appendix A. In all experimental items, the clause with the agree-
ment manipulation was embedded within an impersonal passive main clause, with overall
sentence length varying between 9-11 words. The sentences did not contain any agreement
dependency except for the relevant agreement manipulation, as impersonal passives do not
agree in number or gender (Berman, 1980). The agreement manipulation clause contained a
singular masculine subject and a plural masculine verb, namely, all experimental items were
ungrammatical. All nouns in the agreement manipulation were masculine with a masculine
suffix in the plural form - 4m; masculine nouns with plural feminine suffixes were excluded
(e.g., Sulxan - Sulxanot, 'table - tables’). Note that the suffix ¢m in Hebrew marks masculine
plurality with the same morpheme for both nouns and verbs in the present tense. To in-
crease the morphological and orthographic similarity between the verb and the attractor, all
verbs in the agreement manipulation were in the present tense. All nouns in the agreement
manipulation were inanimate to prevent possible semantic effects of using both animates
and inanimates. Since unaccusative and passive verbs are more compatible with inanimate
nouns, these nouns type were used. In all items, the verb was semantically compatible with
both the subject and the attractor to avoid semantic plausibility biases.

To avoid a case where the verb is immediately adjacent (subsequent) to the attractor in
the SV word order, whereas it is immediately adjacent to (preceding) the target in the VS
word order, an adverb was placed between the verb and the head subject in the VS word
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Table 2: Example of the experimental items in each condition. The head noun, the attrac-
tor, and the verb are marked in bold; SG = singular grammatical number; PL = plural
grammatical number.

Condition Sentence

ba-dox  ha-psixiatri nirsam Se-kol boker  ha-minun Sel
in-report the-psychiatric was+noted that-every morning the-dosage of

SV. Mismatch ha-kadur ke-xol  ha-nir'e mistanim.
’ the-pill.SG probably change.PL

“"The psychiatric report showed that the dosage of the pill probably change

every morning’.

ba-dox ha-psixiatri nirsam Se-kol boker  ha-minun Sel

in-report the-psychiatric was+noted that-every morning the-dosage of
SV, Match ha-kadurim ke-xol  ha-nir'e mistanim.

the-pills.PL  probably change.PL

“"The psychiatric report showed that the dosage of the pills probably change

every morning”.

ba-dox ha-psixiatri nirsam se-kol boker  mistanim

in-report the-psychiatric was+noted that-every morning change.PL
VS, Mismatch ke-xol  ha-nir’e ha-minun sel ha—kgdur.

probably the-dosage of the-pill.SG

"The psychiatric report showed that the dosage of the pill probably change

every morning”.

ba-dox ha-psixiatri nirsam se-kol boker  mistanim

in-report the-psychiatric was+noted that-every morning change.PL
VS, Match ke-xol  ha-nir'e ha-minun sel ha-kqdurim.

probably the-dosage of the-pills.PL

"The psychiatric report showed that the dosage of the pills probably change

every morning”.

order and between the attractor and the verb in the SV word order. Moreover, since SV and
VS word order differ in their initial element (subject vs. verb), and the initial element may
be particularly salient in processing, temporal adverbs were included at the beginning of the
sentences to avoid the relevant material from holding the first position in the sentence.

All experimental items were ungrammatical, balanced with 24 grammatical fillers with
the same structure as the experimental items, varied in number for the head noun and verb.
The fillers were constructed such that the verb always matches the head noun in number
(singular or plural) and the attractor matches or mismatches the verb in number, giving
four sentence types. Each type contained three items for each word order, giving 24 items
overall. The experimental items were distributed into four lists in a Latin Square design
such that each participant was exposed to only one condition from each set. The order of
presentation was randomized for each participant.
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Procedure

The experiment was conducted using the online experimental platform PClbex (Schwarz &
Zehr, 2018). Each experimental item was displayed in its entirety at the center of the screen,
with a presentation time of 400 ms per word, for example, for a sentence with 9 words, the
sentence was presented in its entirety for 3600 ms. Following each sentence, participants
were required to make a decision whether they considered the sentence good or not, by
pressing the F key to indicate "good” or the J key to indicate "not good.” Participants were
informed that they had 2 s to answer, though the actual response window was up to 2.5
s. If participants failed to respond within the allotted time frame, feedback appeared in
red text stating "too slow.” No feedback was given for response accuracy. Each experiment
commenced with six practice trials to familiarize participants with the experimental task.
Upon completion of the experiment, participants were asked about their understanding of
the study’s purpose; answering this question was optional.

Analysis

Two dependent measures were collected for each trial: response accuracy and response time
(RT). Response accuracy was the primary dependent variable, while response time was an-
alyzed exploratorily without specific a priori predictions.

Two exclusion criteria were implemented. First, I excluded from analysis participants
with accuracy below 75% on 7straightforward” items, namely items with clear agreement
violations, i.e. with no attractor matching the verb in number, and grammatical sentences
with all NPs agreeing with the verb in number)?; the criterion was predetermined. Second,
RTs were excluded if they were 3 SDs above the grand mean or fell below 200 ms (applied
post-hoc).

Five participants failed to meet the first criterion and were excluded from the analy-
sis. One additional participant was excluded because they did not meet the time limit in a
substantial number of trials (more than 20 trials), resulting in a final sample of 48 partic-
ipants, yielding 1,152 experimental trials. Out of these, 15 trials (1.3% of the data) where
participants failed to respond within the allotted time frame were removed from the anal-
ysis. According to the second criterion, 41 trials were excluded due to RTs higher than 3
SDs above the grand mean (affecting 2%) or RTs shorter than 200 ms (affecting 1.6%). In
addition, due to a typo, set number 5 was excluded for the first twenty-one participants,
leading to the removal of 21 trials (affecting 1.82% of the data). The error was subsequently
corrected, and the set was included for all remaining participants. There were 1,075 trials
for the final dataset for accuracy and response times.

Data analysis was performed using the R software for statistical computing (R Core
Team, 2015). All the analyses in this thesis were conducted using code adapted from Bhatia

4Formally, the criterion was: (Correct responses on the attractor mismatch experimental items
+ Correct responses on the filler items where the verb, attractor and subject match in number) /
(Total responses of attractor mismatch experimental items + Total responses of filler items where
the verb, attractor and subject match in number) > 0.75.
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and Dillon, 2022, available as supplementary material with their publication, and modified
to accommodate the dataset and research questions of the current research.

The accuracy rates were analyzed using logistic mixed-effects regression models with the
Ime4 package in R (Bates et al., 2015). Response accuracy was coded as 1 (correct) or 0
(incorrect). The model included attractor match and word order, and their interaction as
sum-coded fixed effects predictors (attractor match = 1, attractor mismatch = -1, subject-
verb word order = 1, verb-subject word order = -1).

The raw RT data for the experimental items was transformed using a log transformation
for correct trials only. The correct RTs were analyzed using mixed effects linear regression
using the lme4 package (Bates et al., 2015). The model included attractor match, word
order, and their interaction as sum-coded fixed effects predictors (attractor match = 1, at-
tractor mismatch = -1, subject-verb word order = 1, verb-subject word order = -1). Initially,
both logistic and linear regression models included random intercepts for participants and
items, as well as random slopes for all fixed effects (attractor match, word order, and their
interaction). When the model failed to converge, random effects were simplified using ap-
proach ourlined in Matuschek et al. (2017). The final converged logistic mixed-effects model
included random intercepts for participants and items, random slopes for attractor match
by participants and items, and random slopes for word order by items. The final converged
linear mixed-effects model included random intercepts for participants and items, random
slopes for word order by participants, and random slopes for the interaction term by items.
Additionally, p-values for fixed effects coefficients were calculated using the Satterthwaite
approximation for denominator degrees of freedom in lmerTest (Kuznetsova et al., 2017).
For each model, following any significant interactions, pairwise comparisons were conducted
using estimated marginal means (emmeans package; Lenth, 2025) to examine the effects
of attractor match within each word order condition. All p-values were adjusted using the
Bonferroni correction method.

2.2 Results

2.2.1 Accuracy

Mean accuracy rates by condition are displayed in Figure 2 and given in Table 3. The results
of the mixed-effects logistic regression model on this data are reported in Table 4. Results
revealed a main effect of attractor match, such that participants were more likely to erro-
neously judge the sentences as grammatical when the number of the attractor and the verb
matched. However, there was no main effect of word order, and no interaction between the
two factors. Pairwise comparisons confirmed that accuracy was significantly lower in the
attractor match condition compared to the attractor mismatch condition for both SV word
order and VS word order.

2.2.2 Response time

Mean RTs by condition are displayed in Figure 2 and given in Table 3. Results (for correct
RTs) showed no significant effects for any of the predictors in this model. The results of the
mixed-effects linear regression model on the transformed RTs for correct trials are reported
in Table 4.
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Figure 2: Speeded binary grammaticality judgment. Mean accuracy rate and response time
by condition (error bars represent +/- 1 SEM by participant) in Experiment 1.

Table 3: Condition means for proportion of correct responses, and condition means for RTs
on trials with correct and error responses in Experiment 1.

Condition Observations  Proportion Correct (SE) Correct RT (SE) Error RT (SE)
SV, Mismatch 270 0.93 (0.02) 538 (17) 789 (79)
SV, Match 265 0.80 (0.02) 559 (18) 730 (47)
VS, Mismatch 272 0.91 (0.02) 575 (19) 781 (67)
VS, Match 268 0.76 (0.03) 586 (20) 731 (51)

Table 4: Results of the logistic mixed-effects model for accuracy response and the linear
mixed-effects model for RTs on correct trials in Experiment 1. Estimate, standard error,
z/t-values, and p-values (Bonferroni-corrected for pairwise comparisons).

Model for Accuracy response Model for RTs on Correct Trials
Estimate SE z p Estimate SE t p
Intercept 2.36 0.23 10.21 <0.001 6.25 3.84e-02 162.76 <0.001
Match -0.69 0.14 -5.03 <0.001 1.95e-02 1.22e-02 1.6 0.11
Word order -0.14 0.13 -1.09 0.27 2.11e-02  1.29¢-02  1.64 0.11

Match: Word order 0.02 0.1 0.21 0.84 -5.72e-03  1.36e-02  -0.42 0.68
Pairwise attraction match comparisons:

SV order 1.43 0.36 3.99 <0.001

VS order 1.34 0.33 4.02 <0.001

15



2.3 Discussion

The accuracy results in Experiment 1 suggest the existence of number agreement attraction
in Hebrew comprehension, similar to findings in other languages. Notably, attraction occurs
at similar rates when the subject and the attractor precede the verb and when they follow
it. These findings contrast with the results of Franck, Lassi, Frauenfelder, and Rizzi (2006),
who found asymmetric error rates in SV word order compared to VS word order in Italian
production. According to the authors, attraction should not occur in VS word order since
the attractor does not structurally or linearly intervene between the verb and the subject
head at the derivation stage where agreement takes place (the verb moves to T). The cur-
rent findings, in which the VS structure shows similar attraction rates to canonical SV word
order, thus raise doubt about the role of intervention as a necessary condition for attraction.

As predicted by both the Cue-Based Retrieval and Marking and Morphing models, at-
traction occurred in the canonical SV word order. Unexpectedly, the VS structures showed
similar accuracy error rates to the canonical SV word order. Under the extended models of
both theories, attraction should not be expected in the VS word order since the dependency
between the verb and the subject head can be resolved before the attractor is encountered.
This symmetric pattern in the agreement error rates between the two configurations thus
poses a challenge to both models.

The analysis of response time shows no significant difference between the mismatch con-
ditions and the match conditions, independently of word order. These findings suggest that
participants may have formed their judgments before the response window appeared, namely,
the recorded response times do not accurately reflect the real processing time during sentence
comprehension. This likely occurred because each sentence was displayed in its entirety.

More critically, this presentation mode may have introduced an artifact that affected the
accuracy results. Specifically, when sentences are presented in their entirety, participants
can adopt non-linear reading strategies, potentially skipping elements without processing
the complete sentence sequentially. This could allow readers to incorrectly link the verb
directly to the attractor, not due to the experimental manipulation, but rather because they
overlooked the subject head.

To address these issues, Experiment 2 was conducted using the same materials with a
different presentation mode: Rapid Serial Visual Presentation (RSVP). RSVP forces strictly
sequential word-by-word processing, preventing participants from skipping ahead, and en-
sures sentence elements are processed in their linear order.
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3 Experiment 2

3.1 Method

Participants

Sixty-seven native Hebrew speakers participated in the experiment (mean age: 26.4, range:
18-35). Data for nineteen participants was excluded from the analysis based on the ex-
clusion criteria (see the analysis section for details). Participants were recruited online via
Facebook; those who met the age and language criteria received an email with a link to the
experiment and were compensated with 15 NIS for their participation. One participant was
bilingual (Hebrew-English); all others were monolingual Hebrew speakers. The experiment
was approved by the Ethics Committee in Tel Aviv University.

Materials

The materials were identical to those described in Experiment 1.

Procedure

The procedure was identical to that described in Experiment 1, except for the presentation
mode (RSVP, as described below) and the number of practice items, which was four items in
the current experiment. Sentences were presented using RSVP format, with words appearing
sequentially from right to left across the screen at a fixed rate. Each word was displayed for
250 ms, followed by a 150 ms inter-stimulus interval (blank screen), resulting in a total pre-
sentation time of 400 ms per word. Prepositional phrases were presented as one unit for 350
ms with the same 150 ms inter-stimulus interval, yielding a total presentation time of 500 ms.

Analysis

The analysis, including the exclusion criteria, was identical to Experiment 1. Nineteen par-
ticipants failed to meet the first criterion and were excluded from the analysis, leaving 48
participants for the final dataset, yielding 1,152 experimental trials. Out of them, 22 trials
(1.91% of the data) where participants failed to respond within the allotted time frame were
removed from the analysis. According to the second criterion, 38 trials were excluded due
to RTs higher than 3 SDs above the grand mean (affecting 1.04%) or RTs shorter than 200
ms (affecting 2.26%). Accuracy rates and RTs were analyzed as described in Experiment
1. The final converged logistic mixed-effects model included random intercepts and random
slopes for all fixed effects, except for the interaction term by participants. The final con-
verged linear mixed-effects model included random intercepts and random slopes for all fixed
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effects.

3.2 Results

3.2.1 Accuracy

Mean accuracy rates by condition are displayed in Figure 3 and given in Table 5. The results
of the mixed-effects logistic regression model on this data are reported in Table 6. Results
revealed a main effect of attractor match, such that participants were more likely to erro-
neously judge the sentences as grammatical when the number of the attractor and the verb
matched. However, there was no main effect of word order, and no interaction between the
two factors. Pairwise comparisons confirmed that accuracy was significantly lower in the
attractor match condition compared to the attractor mismatch condition for both SV word
order and VS word order.

3.2.2 Response time

Mean RTs by condition are displayed in Figure 3 and given in Table 5. Results (for correct
RTs) showed a main effect of attractor match, such that participants responded more slowly
in the attractor match condition compared to the mismatch condition. There was also a
main effect of word order, with faster response times in the VS word order compared to
the SV word order. However, there was no interaction between the two factors. Pairwise
comparisons revealed that response times were significantly slower in the attractor match
condition compared to the mismatch condition within the VS word order but not within
the SV word order. Additionally, pairwise comparisons for word order showed a significant
difference in the attractor mismatch condition but not in the attractor match condition. The
results of the mixed-effects linear regression model on the transformed RTs for correct trials
are reported in Table 6.

Table 5: Condition means for proportion of correct responses, and condition means for RTs
on trials with correct and error responses in Experiment 2.

Condition Observations  Proportion Correct (SE) Correct RT (SE) Error RT (SE)
SV, Mismatch 277 0.92 (0.02) 774 (25) 1051 (102)
SV, Match 273 0.81 (0.02) 834 (26) 811 (49)
VS, Mismatch 272 0.89 (0.02) 686 (26) 1002 (86)
VS, Match 270 0.74 (0.03) 770 (29) 868 (53)
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Figure 3: Speeded binary grammaticality judgment. Mean accuracy rates and response time
by condition (error bars represent +/- 1 SEM by participant) in Experiment 2.

Table 6: Results of the logistic mixed-effects model for accuracy response and the linear
mixed-effects model for RTs on correct trials in Experiment 2. Estimate, standard error,
z/t-values, and p-values (Bonferroni-corrected for pairwise comparisons).

Model for Accuracy response Model for RTs on Correct Trials
Estimate SE 7 p Estimate SE t p
Intercept 2.21 0.21 10.44 <0.001 6.53 5.0le-02 130.34 <0.001
Match -0.63 0.14 -4.56 <0.001 5.34e-02 1.44e-02 3.7 <0.001
Word order -0.21 0.12 -1.77 7.7¢-02 -6.79e-02 1.9e-02 -3.57 1.67e-03
Match: Word order 4.84e-03 0.1 -0.05 0.96 1.13e-02  1.72e-02  0.66 0.52
Pairwise attractor match comparisons:
SV order 1.26 0.36 3.5 2.8e-03 -8.4e-02 4.44e-02 -1.89 0.4
VS order 1.28 0.33 3.82 <0.001 -0.13 4.57e-02 -2.83  4.2e-02
Pairwise word order comparisons:
Attractor match 0.11 5.29e-02  2.14 0.22
Attractor mismatch 0.16 5.0e-02 3.17 1.7e-02

3.3 Discussion

The results of Experiment 2 replicated the accuracy findings of Experiment 1, confirming
the existence of agreement attraction in Hebrew comprehension. As in Experiment 1, similar
attraction rates were observed in both the canonical SV word order and the VS word or-
der. These findings challenge both Cue-Based Retrieval and Marking and Morphing models,
which predict no attraction effect in the VS structure. This prediction stems from the as-
sumption that the dependency between the verb and the subject head can be resolved before
the attractor is encountered. Unlike Experiment 1, where sentences were presented in their
entirety, Experiment 2 used RSVP presentation, which enforced strictly sequential process-
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ing. This sequential presentation mode ensured that participants processed the subject head
before encountering the attractor, which should have allowed them to establish the subject-
verb dependency without the attractor interfering. Under the assumption that processing
proceeds incrementally, it is surprising that attraction was observed in such structures, and
at rates similar to those observed in the canonical order.

Moreover, in contrast to Franck, Lassi, Frauenfelder, and Rizzi (2006), the consistent
pattern across both experiments casts further doubt on the role of intervention in attrac-
tion, since attraction was observed in both structures independent of the attractor’s position
in the syntactic representation.

The analysis of response times revealed patterns not observed in Experiment 1. Indepen-
dent of word order, response times were slower in the attractor match condition compared
to the attractor mismatch condition. This pattern aligns with findings in the attraction
literature (Hammerly et al., 2019; Staub, 2009), suggesting that when the number of the
subject phrase is ambiguous—with the attractor being plural and the subject head being
singular—errors and slower response times are more likely to occur. On the other hand, an
unambiguous subject phrase, in which both the attractor and the subject head are singular,
results in more consistent and faster response times.

Moreover, the findings revealed that response times in the VS word order were faster
than those in the SV word order. This asymmetric pattern in response times can be ex-
plained by the fact that in the canonical SV condition, the verb is the last element being
processed, resulting in an increase in processing time. The verb is considered the point that
integrates all preceding elements; therefore, response times in the SV condition possibly
including additional processing cost time.
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4 General Discussion

The main goal of the current study was to bridge the gap in the attraction literature by
investigating whether and how VS word order modulates attraction in language comprehen-
sion. To answer these questions, two experiments of binary grammaticality judgments in
Hebrew were conducted across two word orders (canonical SV vs. VS).

Consistent with findings from numerous studies across languages, the results of both
experiments showed number agreement attraction in Hebrew comprehension. More interest-
ingly, attraction effect was observed in both the canonical SV word order and the VS word
order, suggesting that attraction is not modulated by whether the verb appeared before or
after the subject phrase. These findings pose a challenge to existing theories of attraction.
Moreover, these findings stand in stark contrast to those in Italian language production,
which found no agreement errors in free inverted VS structure.

The similar agreement error rates across both word orders raise a critical question of
whether this symmetrical pattern reflects similar parsing strategies across different word
orders, or whether it conversely reflects asymmetric processing strategies. This leads to
broader questions about the parser’s behavior in resolving subject-verb dependencies and
the underlying mechanisms of agreement computation in general. In the following section,
I will discuss the challenges and limitations of existing theories of attraction, as well as the
implications of the present findings.

4.1 Existing theories of attraction: Challenges and limitations

Both Cue-Based Retrieval and Marking and Morphing successfully predicted the attraction
effect observed in the canonical SV word order. However, neither accounts for the attraction
effect in the VS structure. Even under extended versions of these models, they remain ill-
equipped to explain this unexpected symmetrical pattern. Below, I outline the theoretical
challenges these findings pose for both frameworks.

Cue-Based Retrieval faces a critical problem in accounting for the VS findings since it
raises the question of how, if at all, retrieval operates in these structures. Under standard
assumptions of the model, the verb serves as the retrieval site, initiating a search in memory
for the NP whose features best match the verb’s retrieval cues (Engelmann et al., 2019;
Lewis & Vasishth, 2005). However, in the VS word order, the verb is the first element to be
encountered, while the subject head and the attractor are only encountered subsequently.
This linear sequence of the elements raises the following questions: (i) what serves as the
retrieval site, and (ii) what does the memory store contain at the point of retrieval. Even
if one assumes that the verb’s features are stored and the subject head is the retrieval site
bearing retrieval cues, the retrieval of the verb should happen at the subject head, and a
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later attractor cannot affect retrieval under the assumption that processing operates incre-
mentally.

Similarly, the Marking and Morphing model struggles to explain these findings. Under
the assumption that the dependency closes as soon as possible, Marking and Morphing can-
not explain why the attractor is considered a candidate for reconciliation between Marking
and Morphing in the present case. Since the number feature of the attractor is not part of
the dependency formation between the verb and the subject head, the number feature of the
attractor is not able to compete with the number marking of the subject head.

More crucially, the findings of both experiments stand in contrast to the findings on pro-
duction in free inverted VS in Italian. To test the hypothesis about the role of intervention
on attraction (Franck et al., 2006), the present study employed unaccusative and passive
verbs. Following (Shlonsky, 1987), the subjects of unaccusative and passive verbs are gen-
erated in the verb complement position, resulting in VS word order. These types of verbs
can continue the derivation by raising the subject to [Spect TP], resulting in the canonical
SV word order. In the VS word order, the only movement in the derivation process is the
verb raising to the T position as part of the verb specification for number (see Fig.4(1)).
The verb thus moves to the T position while the subject head and the attractor remain in
situ in their base position. Given this, the attractor does not intervene either linearly or
structurally between the subject and the verb at any stage during the derivation, compared
to the SV word order, where the attractor does intervene between the verb and the subject
head (see Fig.4(2), the subject raised to the [Spect TP] position). According to Franck et al.,
2006, attraction should not have occurred in the VS word order, only in the SV word order.
However, a similar rate of agreement errors was observed in both word orders, specifically,
in both the VS, where the attractor does not interfere between the verb and the subject
head, and the canonical SV, where the attractor does interfere between the subject head
and the verb. These findings cast a doubt on whether attraction is sensitive to the abstract
intermediate representations in the sentence, let alone the role of attractor intervention as
a trigger for attraction, at least in language comprehension.

4.2 Possible explanations

Given the limitations of existing theories outlined above to account for the present findings,
I address several possible explanations to account for the findings.

Processing VS word order: When hope springs eternal

The findings can be attributed to the fact that the parser may employ different strategies
when processing different word orders. In a subject-verb dependency, the verb generally
determines the sentence’s grammaticality. More specifically, in the current study, the verb
in the SV canonical order is the last element processed; at the verb position, all the infor-
mation has been collected, and one is required to make a decision based on the information
gathered. Note that at this point, the grammaticality of the sentence is determined and
cannot be changed.

However, in the VS word order, while processing word by word, it is unclear for compre-
henders at which position all the information is being gathered, and at which position the
grammaticality of the sentence can be determined. The verb in such word order does not
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Figure 4: (1) VS word order and (2) SV word order.

serve the same role as in the SV; the verb is not the point where all the information has been
gathered, since it is the first element to be encountered. Moreover, the noun following the
verb is also not necessarily fulfilling this role; even if the verb is plural and the NP follow-
ing it is singular, the sentence can still be salvaged. This would happen with a coordinate
structure. In this case, even after encountering the singular NP including the distractor, the
sentence still can be grammatical by adding a conjoined NP, as in (9).

(9) ba-dox ha-psixiatri ~ nirSam se-kol boker  miStanim ke-xol
in-report the-psychiatric was+noted that-every morning change.PL probably
ha-nir’e [[ha-minun Sel ha-kadurim] ve [ha-trufal].

the-dosage of the-pills.PL and the-medicine
"The psychiatric report showed that [[the dosage of the pills] and [the medicine]]
probably change every morning”.

Given that, it may be that the parser in the VS word order employs a different strategy
while resolving subject-verb dependencies. Contrary to other dependencies, such as filler gap
dependency or cataphora resolution, the parser is not eager to resolve the dependency in this
case, and tends to act more cautiously in resolving it. The parser - guided by the grammar
- may be waiting for the entire subject to appear. While waiting for the subject phrase
to appear, the attractor can interfere with the dependency formation. This asymmetrical
behavior can explain the symmetric pattern of attraction observed in the two word orders.

Importantly, from the perspective of a patient parser that tends to wait to resolve the
dependency, a representational model is able to account for the findings, as the attractor is
part of the dependency formation and may accordingly interfere with it.
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The nature of the task

Another explanation for the results concerns the methodology in the current experiment,
namely the use of an offline measure, which leads to the findings being attributed to a task
effect. Specifically, we can conjecture that upon encountering the subject, the comprehender
resolves the dependency between the subject and the verb, thereby ruling out the sentence
as ungrammatical. However, since grammaticality judgment is only made at the end of the
sentence, this decision may involve the attractor, subsequently tainting the initial judgment.
Since the trial continues and the decision is only made at the end of the trial, it is possible
that the attractor affects in some probability the comprehender’s decision, leading them to
change it from ungrammatical to grammatical.

The explanations presented here warrant further research. It is crucial to distinguish
between the two possible explanations, as one attributes the findings to linguistic mecha-
nisms, while the other points to domain-general, decision-related factors. According to the
first account, when the parser encounters a VS word order with a plural verb, it keeps the
dependency open to accommodate a potential coordination structure, waiting for the entire
subject phrase to appear before resolving the dependency. This account has important con-
sequences for parsing strategies and sentence processing. In contrast, the second account
suggests that the findings reflect a task effect. The sentence is initially flagged as ungram-
matical at the subject head, but the attractor interferes before the final judgment, overriding
the initial assessment and leading to an erroneous judgment.

The current study is unable to distinguish between these two explanations. More sen-
sitive measurements are needed to capture real-time processing at the subject head noun
region. Eye-tracking or ERP methodologies could capture processing difficulties in this re-
gion, offering a window into both the timing and mechanism of subject-verb dependency
resolution.
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5 Conclusion

This study presents two experiments investigating the effect of word order on agreement
attraction in Hebrew, a language with relatively free word order. The findings support the
existence of number attraction in Hebrew comprehension. More importantly, they show that
attraction occurs in both SV and VS word order, suggesting that Hebrew comprehenders are
susceptible to agreement attraction independently of whether the verb precedes or follows
the subject phrase. The symmetry pattern in the accuracy rate for the two structures poses
a critical challenge for both Marking and Morphing and Cue-Based Retrieval. Moreover,
these findings contrast with those in Italian production and undermine theories of attraction
which attribute attraction to intervention in the syntactic representation. The study raises
critical questions about the ability of existing theories of attraction to account for subject-
verb dependency in VS word order in language comprehension, paving the way for future
research on VS word order in sentence processing.
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A Appendix

Experimental items (Experiment 1&2 materials)

Attractor Word
Duration| Length Sentence Set
g Match order
S 1NN 991 YOV DY) MVNDIN NI .
4400 11 NP ' Mismatch
DN NN 99D NTON
subject-verb
S 11NN 9912 YOV DY) MVNDIN NI
4400 11 PR ' Match
LONNYN IRDN YO ONTON
1
555 DINYN P11 YOV DY) MVNIDIN NITA .
4400 11 ! : Mismatch
SNTON S PN ARDN
verb-subject
555 ONNYN AP YOY DY) VNI DN MTA
4400 11 ‘ ' Match
LDNTON DY NYNN NNIN
PRYNN YV NTYN 29YNY 100 VNIDNH VYN .
3600 9 pnvD; n A 1XYW Lsmatch
.DPoaMm WV
subject-verb
SV MTYN 29YNY 10N VNADN NN
3600 9 AW Y Match
.DPOM 2V DPNYNN
2
Y DPONN 2NV 10N VNIDN VIYN .
3600 9 ‘ Vi N XYWR ) Lsmatch
PPYNN SY MTYN
verb-subject
Y DPONN 2NV DN VNIDN VIYN
3600 9 ! Vi TR ateh

.DPNYNN DY NTYN
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Attractor Word
Duration| Length Sentence Set
g Match order
SV PNON NIV TONNIY NN Hyana 112 .
4400 11 pmon mwn 17 Yana ] Mismatch
.02V DYH TN 1aVN
subject-verb
SV PNON MVYN TONNIAY NI Dyona 1»T1a
4400 11 A O Yana Match
.D’1AY) DY *TN DXAAVN
3
T DAY MIYD TONNIAY INNI DYona T2 )
4400 11 MmN 11 Y ! Mismatch
.2awN DY PDN DYs
verb-subject
T DAY MIYD TONNIAY INNI DYona T2
4400 11 mvn 1 Yana g Madtch
.D’23vN YV PNDN DY
N JOONDNY DD NVIDIVNIND NV T )
3600 9 ke ' ‘ nonw Mismatch
.DOWNI MINXTNA PPN SV
subject-verb
0N JVONDNY DD NVIDIVNIND NV T
3600 9 R ' ! ke Match
.DOWN) MNTHA DIPNNN DY
4
D2OWN) IVUNDNY DDNY NVDIVIND NWT3a )
3600 9 ’ ' naw Mismatch
PPN YY PN MINTHA
verb-subject
D2OWN) IVUNDNY DDNY NVDIVNIND W T2
3600 9 ’ ' naw Match
.DPNNN DY PN MNTNA
tI0NN YV X¥PNN NMYNY 10N DNYNN NIaNn )
4000 10 ' e e ' Mismatch
DVTNNN POD NI
subject-verb
SV NPNN NMIVAY 10N) DNYNN NHaNn
4000 10 e ’ Match
DVTNNN POD RO DRIINN
5
PO NYY DV TNNN NIYNIY 10N DNYNN NIaNn )
4000 10 ‘ ne ' Mismatch
290100 YV 28pNN
verb-subject
PO NYY DV TNNN NIYNIY 100 DNYNN NIaNn
4000 10 : v ' Match
.D%I01NN SV 8PNN
555 MOWNN SV PIYNN YTINNY 100) INITIN .
3600 9 1 7Y @IV ’ M| Mismatch
.DNYN ANRIN
subject-verb
DXMOYYNN DY PIYNN YTINNY 0N INITHN
3600 9 12y eIV ' ! Match
.DNWYN NRMN 9D
6
NN 995 OINYN YTINAY 900 INVTIN )
3600 9 e ’ " Mismatch
MOUNN SV Paynn
verb-subject
NN 990 OINYN YTINAY 700 INITIN
3600 9 e ’ ' Match

.DMOVYNN SV PIaynNn
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Attractor Word
Duration| Length Sentence Set
g Match order
2V PPN DY TTHN WMAYNY T0NI 7330 9I0N )
3600 9 ' Rded Paan 9 Mismatch
Ru)b2)Y
subject-verb
DPNNN DY TTNN MAVAY T0N) 72330 PI0N
3600 9 ! Rded Paan 9 Madtch
D9y 2w
7
SV TTNN 2 DY MIAVNY DN PIAN PIDN )
3600 9 ’ e 33N 9 Mismatch
PPN
verb-subject
SV TTNN 2 DY MIAVNY DN PIAN PIDN
3600 9 ' e Paan 9 Match
.D"NNN
SV ANINN YTINNY 1010 MINOPNN TIVNN )
4000 10 ' ’ - Mismatch
.073100) XRTND MIP NTIN
subject-verb
SV ANINN YTINNY 1010 MINOPNN TIVNIN
4000 10 ' ’ - Match
.D7513 NXTNY 2P DTN
8
2P 05N YTINNY 0N MNRYPNN TIVNn )
4000 10 : ' - Mismatch
21T DV NN ONRTND
verb-subject
2P DIO0N) YTINNY 100 MINOPNN TIVNN
4000 10 : ’ - Match
LDDYTIN SV AIND ONTID
VOYN N0 DPNY AN NNANHN TIVN INNA )
4400 11 aer ‘ ' ' Mismatch
.DOYANY W N YV
subject-verb
VOYN N0 DPNY AN NNANHN TIVN INNA
4400 11 A ‘ : : Match
.DYANY WV DN YV
9
NYYa 0PNV AN NMNIANNHN TIVN INNA )
4400 11 ' ‘ ' ' Mismatch
N OV VYN 1Y DOYIAN)
verb-subject
N9 DYV AN NNANDN TIVN INN3A
4400 11 ' ‘ ’ ' Match
DN SV VHYN 2V DYIN)
PIND SY NPYN DT YINAY 00 VOYNN NPIAN )
4400 11 P navy ' Mismatch
.DM12VIMN POD RIY
subject-verb
DPINN SY NPYN T YITIY 00 VOYNN NPIAN
4400 11 PN navy ' Match
D2V POD ROY
10
P90 NYY DMAVIN DT VIV DN VAYNN AN )
4400 11 ' ymimy ! Mismatch
PINN OV NYN
verb-subject
P90 NYY DMAVIN DT VIV DN VAYNN AN
4400 11 ' yminy ! Match

.DPINN Y M"YV
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Attractor Word
Duration| Length Sentence Set
g Match order
NNTID N¥DNND DY NN 0PNV PIN SYTHN DDA )
3600 9 ! ’ 1OV P3OV Mismatch
.DavN)
subject-verb
DINNINN YW NN DPYIY PIN dYTHN DIda
3600 9 ’ 1 OPNY 3 OVIDI Match
.D29WN) NNIO
11
S5W N30 ANDID DOYNI DAY N VTN DIda .
3600 9 ni 1Y P YT Mismatch
N8N
verb-subject
S5W N30 NNID DOYNI DAY N dYTHN DId1
3600 9 i Y P YT Match
LOINRNINN
9PDN YV DXTHN YIIOY DD MYTHN NN .
3600 9 oI ny ! Mismatch
DX 1Y
subject-verb
DIPDN Y DXTNN VIOV DDND MYTHN IR
3600 9 oI ny ! Match
.0 MW
12
0XTAN Y DAININ YITIOY DDND MYTHN NN .
3600 9 ! Y ’ Mismatch
RaTwiviallY)
verb-subject
0XTAN Y DAININ YITIOY DDND MYTHN NN
3600 9 ! Y ! Match
.DMPON DY
™51 AN SY YIINn YTINNY DY) NMpNn1 .
3600 9 ! ' ' R Mismatch
015N NP2
subject-verb
Y2 0XNAN YV YINN YTINNY DY) IMpna
3600 9 ! ' ' 7 Match
D150 NP2
13
N2 Y2 D90 YHNNY OWA) HNMPNa .
3600 9 ' ’ R Mismatch
JPan 5w vann
verb-subject
0792 Y2 D90 YHNNY OWAY HMPNa
3600 9 ' ! il Match
0NN YV vInn
SY TIMYVN I1ANY 901 IPNNN NTIVHN .
3600 9 TR A3 PIRN TN | o match
.0N2) 2V VNN
subject-verb
SV TIMYVN 91ANY 901 IPNNN NTIVHN
3600 9 TR A3 pnnn Ty Match
.D’N2) 1Y DVNIN
14
2 DN 9PNV DN AIPNNA NTIVIN .
3600 9 e PIRA TR |- o ateh
0N790 YV VYN
verb-subject
2 0N 9PNV DN AIPNNNA NTIVIN
3600 9 P pnRin 1Y Match

D090 DY YYD
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Attractor Word
Duration| Length Sentence Set
g Match order
555 MYV SV DIpMN DNV AN Y”Na ;
3600 9 VY PRn oV Mismatch
DRI NNIN
subject-verb
555 DMNYVYN DY DIPN DNV ANd) YPNa
3600 9 VY PRn BV Match
DR NNIN
15
Sv DIPMIN NNIIN DD DRHIN DPYNIY AND) D»Na )
3600 9 pese e ’ Mismatch
NN
verb-subject
S DIPNN NNN 920 DN DPHY AN Y»Na
3600 9 pese e ’ Match
DMWY
SV TN WAVNY 10N DOIND TP TPIN .
4000 10 WA MY ! ‘ Mismatch
.DYvVI12N NN NN
subject-verb
OV TN WAVNY DN DN TP TPIN
4000 10 WA 1Y ' ‘ Match
.DYVI13N NN NN
16
DOVIAN VIAVYNY DN DDINND N2 TPINN )
4000 10 i ' ‘ Mismatch
NN SW YD RO
verb-subject
DOVIAN VAVAY 0N OONN TP TPIN
4000 10 i ' ‘ Match
DNNN OV P NINID
SV NN 2YNN INNY 10N) ININD TIVHNN )
4000 10 1AW N ' Mismatch
.D22NN NNYNID PN
subject-verb
SV NN 2YNN INNY 10N) ININD TIVHN
4000 10 1AW 2N ' Match
D220 NIYNRIY NN
17
D3NN 2IYNN INNVY T0N) ININD TIVIN )
4000 10 Yn oni ’ Mismatch
JMIN OV NN NNYNID
verb-subject
D3NN 2IYNN INNVY T0N) ININD TIVNIN
4000 10 Yin oni ’ Match
LDINNIN DY NN NNYNRID
2590 YV DTINN DPNNY 0N MNYIN INIDNIN )
3600 9 ! n o NP match
.DPRwn 1ad
subject-verb
0’2590 YV DTN DPNNY 0N MNYIN INIDNIN
3600 9 ! "o 1R Match
.DPpnwn 1ad
18
935 DPNYN DPINY 900) MNYIN NN )
3600 9 ‘ ! MNP ateh
.A590 Y 1N
verb-subject
935 DPNYN DPINY 90N) MNYIN NN
3600 9 ‘ ! 1R Match

D259 YV DTN
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Attractor Word
Duration| Length Sentence Set
uration ng nten Match order
925 DINN DY ANNN DT YIIAY 0N YPapn
3600 9 ! navy VAP e match
.DOPMIN
subject-verb
9325 DYDINN DY ANNN Nt VIV 10N YaApnn
3600 9 ! navy 1737 Match
.DMPMN
19
S5V ANNN 920 DIPMN Nt VANV 100 YaApnn
3600 9 ! L VAP ) smatch
Rozalafl
verb-subject
5V ANNN 925 OOPMN DT VIV 900 oapin
3600 9 ! pmn v Y 1737 Match
.DY0INN
SY TIPONN YTIND ToNNAY MY NTAVNN MTa
4400 11 pan 1 TNV PN NTIVNI Mismatch
D239 DY TN N2ASNN
subject-verb
SV TIPann vTINN ToNNaV YI¥ NTaYHN MTa
4400 11 P 1 ToNRIY Y TTIV0; Match
.09 DY TN ONADNN
20
TN DN WTIND TONNAY "IN NTaynn MTa
4400 11 1 T/N0IY NI ATIV0; Mismatch
JaoNN SV TIPoann oyo
verb-subject
YT D0 VTIND THNNIY PIN NTIYNNI MTA
4400 11 172NNV NI ATIV0; Match
.DXN3A5NN SV TIPONN Oyo
2V 2N OV MVYXAN NIV DOV T0N) NIANNN
3600 9 ' v U Mismatch
RallUi )
subject-verb
2V DX0OIN YV MYYAN MY YOV 10N NIANNN
3600 9 ' v v Match
.DWON
21
S5¥ NMYYAN 2V DWII MY DOV DN NIANIN
3600 9 ' ' v Mismatch
Romil
verb-subject
S5 MY’ WY O'WII) MY 9OY 101N NHANIN
3600 9 ' ' v Match
.DY0OMN
2P INANN DY DN WMAYNY 1010 NOYONIN
3600 9 P nan: N v 2220 |y e match
.DWAPI NN
subject-verb
D7NIANN DY DMIN VIAYNY 0N NDYININ
3600 9 ' N NIV 12220 Match
.DYAPY ONTND P
22
MNTNY P DYAPI WIAVNIY 10N) NHYINNN
3600 9 P D¥3pa N 22BN | e ateh
ANann Sv 5NN
verb-subject
INTNY P DYAPI WIAVNIY 100) NHYINNN
3600 9 P DY3pa N 1220 Match

.DNaNN Y SN
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Attractor Word
Duration| Length Sentence Set
g Match order
2V TAN HY NON MVIY NI DYann mina .
3600 9 ' Y yani Mismatch
Rulairitiaia)
subject-verb
2V DXTAN Y NON MYV NN Dyanin nuna
3600 9 ' Ny yani Match
Rublapitha)a)
23
NDN 2V DIPPNN MVYNY NN Dyanin nuna .
3600 9 ’ pPava A YR Mismatch
.12 Sv
verb-subject
NDN 2V DIPPNN MVNY NN Dyanin nuna
3600 9 ’ PP nyer YR Match
.D>7an Sv
VNN WIAVIN HNNY 10N TIVHN MPIMNIN .
4000 10 11 3R N ' Mismatch
.DXA5MM NND YAIPN DY
subject-verb
VNN VIAVIN HNNY 0N TIVHNN MPIMNIN
4000 10 11 3R InT ' Match
.DXA0MN NNID ONAPN SV
24
0295NIN WAVIN DNNY 01D TIVNN MPIMIN .
4000 10 VI3 oni ' Mismatch
NIPN OV VNN INRND
verb-subject
DADMN WAVNN SNNY IDN) TIVHNN MIPIMWNN
4000 10 VIR oni ' Match
.DXNAPN OV VHPNBN NNND
Filler items
Duration Length Sentence Word order | Set
NDONN YINN TINI PYOYY T00) PIPA 9NVNN MINN
4000 10 om Y mi '
.PON YV
4000 10 S¥ PN NO MO YOWN WNIAYNN DNNY 101 DHNN verb-subject
a0
4000 10 PO0 NYD OPNDN WMAVNY 10N NVIDIDNIND MPIMIN
0PN SY DN
a
4400 1 YT 212N DY NN WAYN TONNIY 0N) NYIAN TVIN
.OND) DYH
4000 10 YNTND 2P 20910 OV YINN N YINIY NN TOMNN subject-verb
Kol imb)
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Duration Length Sentence Word order | Set
920 TTN OV JOIPN YOV DN NIANN NIDVN
3600 9
RIzaallal
AONNN OPISD DONI NDD TNV IDN) NNANNN TIVNHN
4000 10
.DWwadn YV
4000 10 TINDN YTNN qUYI NE YAV DN NPPONDIPN NN verb-subject
.NavNn SV
3600 9 SV PYWIN 1Y DN YTINAY PI¥ XNI0WNN MTa
PN
b
INTND 2P DDIVNN DY NN MVAY 00 PNRD NN
4000 10
2NN
4400 1 S¥ DN NMVYNN SNNY 10N 9NN WND NTIRIN subject-verb
.PO9MN NNIID DXOUON
4000 10 DINPN DY PMYN DT YIT2Y 00 DINPYN 190NN
P03 DN
3600 9 NNN DY DVIND Y DALY PYOYY NN NOPN N*aa
1792 Y02 D09 IPIANY DN PNVIAN PSPN
4000 10 besubiect
2w SY omonnn | Verb-subjec
DTINYN YTNND DPHND NIV 7 THY 900) PYN OTINNN
4000 10
a0 Yv
C
4400 1 Y DONON Nt YINAY I0N) NIIADN NNND TIVNIN
D01 92D 1NDIND
3600 9 2V DDAN DY DXIANINN IPIANY 0N VIDNN DNN subject-verb
.DONNN
3600 9 2V TITHN OV OPI0N NDONY 70N \PIYN DNN

Dam
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Duration Length Sentence Word order | Set
4000 10 NNYNID DINN YTINNY 700) PI92 NMININD PNINND
D720 YV DIV
4400 11 mMaP OIYD DINI9Y NIYN THNNIY 100 NoNN 1IN verb-subject
.0 TNN YV 09INN
PLINY DIDINY MAP DIPYOY T0N) 190N N*an
4000 10
.DaVvNNN Y 0OONN d
217P ©ANONN SV D120 DYV ININ) INITH §ID2
4000 10
D09 INTND
4400 1 OV DXDIAN MV TONNIVY T0N) NASIN NONINN subject-verb
LDNONN MAIP DXIPYD DINNIN
9325 DPYN DY DINDN NT YIIAY 0N DPLN HNINN
4000 10 ' navy pon 2

AnpVallh)al
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VNP

Y790 DY NYANNN DVIYN TVYL TNV Nyan NN (Agreement attraction) nmTH ONXNN
NYDY NPNONI ONIN XD DN YUK (1) NONTI DXVOYNI NYNINND 1t NY:N .ATayn PIdna
01217 ,1°2NN NI90 NP DR DVIVNIY 29 DY R ("MD" 1ONY) VIYNI INN DNY DYDY NON

.01 DNNNA DPPITRTI ONMN DO

DTON YR OITND NNannx - (1)
(*the key to the cabinets were rusty — n°92Nn)

DIPNA NONN DX G2 DY9N 2D IS IMITN DRNN DV NYNNN NX 20N 102 TUNR NPNINN
DVAVYN DY 1DDINN VN NVPNNN 2D PIND NN 2APY KD IN MDY RYVIN DV N¥PNIY IN RYDID NN
9 DY QN LRYD-OM9 OO0 ATO D) MIVANRND MAvNn pPon  NNT DY .OW9-KRV) D) IT0 DY
25 NMIYND NOT RYN-D119 ITD ,0ONY O7IMNP XD OITO 29 DY NIPNI NMITN ORNN DY NYyHINnY
ND UK ,TPPOVINI NPON DY TR IPNNA P NI TY 1IPN) DN 0NN LIPNHND MIN9DI NYIANN
NYMN DR DXNONN DR DN TV OND NNONTI MIORY T .AMTHN ORNNN NYIIN NN NN
JIMNS 1IM) NOY MIANA ORNNN

JP92ya 0PN NYPITRT VIV DV DD Y 1D7Y) MDA OPPN YON DY VIO NIVNa
TN ,790NN TPNONI NPOND ONIN NI N ONIN IYONY Td OPP)ITRT KDY DVIYN NN OPTAY
IY190 PINN IN 9D YN RYNDN NPRY TD OO0 1TO Dyon

INY OPPITPTI DYHD OXIN NYONN DN DVIVNN DX VIAYD 1V) DXPTA) 2D ININ NDIN NINRN
DNNNN NYON DY NNYP Dy DOWIANN YN DINNDN ,TOD ONNNA .ONIN NN NOD DP0AVNN IWUNND
0NY’VA NYNINND NMITHN ORNNN NYNHN ,TON NIN .MINKR MAYD NNITA N°I3y2a MANA NMTHN
TIY2 MNPP NPNNOND NN NIY DN 01910 MINN IN 29D DX NYONM XY IYNRD DT
T2 Oy DYIANM ,TPPOVINA NPONN N2 IRNNND NPND OXTMY DX DIRNNN D DY I .D0VIVN
DY190 RYDN P2 TPIARYD IN 122N 29yNN MPONN OX MON KOO NOWS ORNNN NYMHNY

o185 ONIN NYDN DY DVAVYNI INY OPVR NANN N DIXIN 2 ND2) DY NANN DT NN
I902 DMYPN DRNNNN DY TAN P DY ION DORNNDND .ONIN XD MDN DY DVIVND NMYD
DVAVYNY T D20 ITO >T> DY WAVIN NANNN DT, NPPITRTN PVIDY MNXNIND T NN Oy
NRYND OTIP D197 DN DXVAVND RNV TN DPOXNX NN 21T 2OYA PN DY DTIP RYNN 0N
MMM DY 191 ,ORNNN TONN DDA TOYN 1INNN DY NN TIAYD DR DINNNN DY ONIDA 10D 191N
D0V MDY TOIN
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