212N 7N NU'DMNIN

ol (5 danol>

TEL AVIV UNIVERSITY
TPLIR “HROY W0 WY M YTINY nupon

O (M5 ] ) Sl ALY o lall 20
The Lester and Sally Entin Faculty of Humanities

EARLY RESUMPTIVE PRONOUNS IN HEBREW RELATIVE CLAUSES: PRODUCTION AND

COMPREHENSION PREFERENCES
M.A. thesis submitted by
Niki Koesterich

Prepared under the guidance of

Prof. Aya Meltzer-Asscher

October 2022



ABSTRACT

Resumptive pronouns (RPs) are pronouns appearing at the tail of filler-gap dependencies
(FGDs). In Hebrew, they are obligatory in object-of-preposition relative clauses (RCs), both
argumental and adverbial, with the RP cliticized to the preposition. In addition, they can appear
either post-verbally (in-situ), or immediately after the RC-initial complementizer (early RPs).

A prominent finding regarding the processing of FGDs is that the parser actively posits a gap
as soon as possible, a strategy referred to as “active filler”. Two proposals have been put forth
regarding the motivation guiding the parser in this strategy: A structurally motivated parser,
positing a gap in any syntactically viable position; and a thematically motivated parser, positing
a gap where a thematic role can be assigned to it. Altering the thematic motivation to a more
general semantic motivation will allow to include interpretation of adverbs that do not receive
thematic roles from the verb. Under this option, the parser attempts to maximize semantic
interpretation, and will posit a gap at points where semantic interpretation can be reached.

To investigate the parser’s motivation, | contrasted argumental with adverbial RCs in
acceptability and production experiments. Since in argumental RCs, the filler must be maintained
until the verb for semantic interpretation, | hypothesized that early RPs will not be beneficial; they
will not be rated higher than in-situ RPs, and will not be produced in high rates. In the case of
adverbial fillers, semantic interpretation does not depend on the properties of a specific verb, as
they are not selected by it, and therefore early resolution will be preferred.

The acceptability results revealed that both early and in-situ RPs are acceptable in argumental
RCs, whereas RPs in-situ are strongly dispreferred in adverbial RCs. The production results show
that, though acceptable, early argumental RPs are seldom produced. These findings support the

hypothesis that the parser is motivated to maximize semantic interpretation. Hence early



argumental RPs, despite being a grammatical option in Hebrew, are not beneficial to
comprehenders or producers. In contrast, adverbial RCs are not dependent on the verb, and can

therefore employ the early RP mechanism for immediate resolution.
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1. INTRODUCTION

Language processing and production involve integration between multiple linguistic
components in a sentence, in both short and long dependencies. One such example is Filler-Gap
dependencies (FGDs), used across languages to create constituent questions, relative clauses (RCs)
and other structures. FGDs are an unbounded dependency in which there is a relation between an
element that has been displaced from its canonical position, referred to as the ‘filler’, and the
canonical, thematic position of the displaced element, the ‘gap’. This is exemplified in (1), in

which the NP ‘the book’ is the filler, and it forms a dependency with the post verbal position, the

gap.

(1) Lucy read [np the book]i that Lisa bought i/ iti

As shown in (1), the canonical position of the filler can either remain phonologically empty,
i.e. remain a gap, or be realized as a resumptive pronoun (RP), a pronoun at the tail of the
unbounded dependency. These RPs are grammatical in some, but not all languages. Languages in
which RPs are grammtical are often referred to as Grammaticized Resumption languages (e.g.
Hebrew, Palestinian Arabic, Irish), though the distribution of their permissibility still varies
depending on the construction and the syntactic position of relativization. Languages in which RPs
are ungrammatical were termed Intrusive Resumption languages (e.g. Turkish, Korean, English).
It can be noted though, that despite being judged as ungrammatical, RPs are nonetheless attested
in production in these languages (Sells, 1984; Han et al., 2012; McCloskey, 2017b; Morgan &

Wagers, 2018, among others).

Hebrew is a grammaticized resumption language, as RPs are permitted, and even obligatory,

in some constructions. Moreover, in addition to their in-situ position, RPs in Hebrew can occur
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earlier in the structure, as discussed in 1.1. below. The production and comprehension of these
early RPs has received little to no attention in the literature. However, uncovering the factors that
affect their distribution can provide insight into the mechanisms responsible for the production and

comprehension of FGDs in general.

The remainder of the Introduction is structured as follows: first, | will introduce the distribution
of RPs in Hebrew (section 1.1), followed by an overview of early RPs in the literature (section
1.2). I will then move on to discuss the parser’s active-filler strategy and how early RPs can inform
us as to the parser’s motivation in this strategy (section 1.3). Finally, | will present the current
research and discuss early RPs in object of preposition relative clauses in Hebrew, and the ways
in which their existence can be helpful in further determining the parser’s motivation in its active-

filler strategy.

Following the Introduction, | will present the three experiments that were conducted in the
current study. The first experiment is an acceptability ratings task aimed at determining the general
acceptability of early RPs as compared with RPs in-situ in argumental versus adverbial object of
preposition RCs in Hebrew (chapter 2). The second experiment is a production task testing the
production of early RPs in the same environments tested in Experiment 1 (chapter 3). The third
experiment aimed to reveal the acceptability of gaps in object of preposition RCs; such structures
were produced in Experiment 2, though they are typically thought to be ungrammatical in Hebrew
(chapter 4). Finally, in chapter 5 I will discuss the results of all three experiments in relation to the

phenomena presented in the introduction.



1.1 RPs in Hebrew Relative Clauses

In Hebrew, RPs are ungrammatical in questions, and optional or obligatory in RCs. In RCs,
they are ungrammatical in unembedded subject positions and optional in the direct object position.
As shown in (2a-b), RPs in object of preposition RCs are often assumed to be obligatory (e.g.
Borer, 1984; but c.f. Ariel, 1999). Additionally, in Hebrew the RP can appear pre-verbally, in the

position following the complementizer se- ‘that’, as in (2c) (‘early RP” henceforth?).

(2) Indirect Objects (I0) RCs:
a. RPin-situ
ze ha-ma’amar $e-iyanti bo etmol
this the-article that-browsed.1sG in-it.3ms yesterday
b. *Gap
*ze ha-ma’amar Se-iyanti __ etmol
this the-article that-browsed.1sG __ yesterday
a. EarlyRP
ze ha-ma’amar (Se-) bo iyanti etmol
this the-article (that-) in-it.3Ms browsed.1sG yesterday

Intended meaning of (a-c): ‘this is the article that I browsed yesterday.’

In addition to indirect object (10) RCs as in (2), Hebrew exhibits another type of object of
preposition RC, namely relativization of adverbials. For example, in (3) the locative adverbial
makom ‘place’ is relativized and serves as the RC head. These constructions have seldom been

investigated, and their grammaticality status is unclear. Presumably, their grammaticality status is

! Early RPs are sometimes referred to as ‘fronted RPs’, but I will refrain from doing so, as that assumes an underlying
structure that | do not necessarily hold by.



identical to that of indirect object RCs, as they are both oblique RCs. This study hopes to shed

additional light on this.

(3) Adverbial:

a. ?RPin-situ

?ze ha-makom $e-xiyaxti bo etmol

this the-place that-smiled.1sG in.it yesterday
a. *Gap

*ze ha-makom Se-Xxiyaxti __ etmol

this the-place that-smiled.1sG __ yesterday
b. Early RP

ze ha-makom (8e-)bo xiyaxti etmol

this the-place that-in.it smiled.1sG yesterday

intended meaning of (a-c): ‘this is the place where | smiled yesterday.’

Theoretical syntax as well as psycholinguistic research have investigated the factors that affect
the distribution of RPs across and within languages (e.g. for Hebrew, theoretical accounts: e.g
Doron, 1982; Borer, 1984; Shlonsky, 1992; Erteschik-Shir, 1992; Ariel, 1999; Sichel, 2014;
McCloskey, 2017. Experimental studies: e.g. Keshev & Meltzer-Asscher, 2017; Fadlon et al.,
2018; Fadlon et al., 2019. for a recent review see Meltzer-Asscher, 2021). Additionally, different
analyses have been suggested for the derivation of gaps and RPs (Sells, 1984; McCloskey, 2017).
As a simple overview, gaps are standardly thought to be derived by movement, while RPs have
been proposed to be derived through a binding mechanism (Sells, 1987). This has been claimed

mainly relying on the fact that gaps are impermissible in island constructions, whereas RPs have
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been argued to ameliorate island effects (demonstrated both in theoretical work e.g. Erteschik-
Shir, 1992 and experimental work e.g. Keshev & Meltzer-Asscher, 2017). Crucially though, the
current study will not assume a particular analysis, as the derivation of gaps as compared with RPs
is orthogonal to the processing considerations relevant here; Regardless of the derivation, speakers
and comprehenders must reach a co-referential interpretation of the RC head with the RC-internal

(gap or RP) position.

1.2 Early RPs

Very little research was dedicated to Hebrew RCs with early RPs, so not much is known about the
factors affecting the distribution of these early RPs, the linguistic mechanism that motivates their
production, the processing involved in their comprehension, or what occurs at the post-verbal
integration site in these constructions.

1.2.1 Intheoretical syntax

Doron (1982) suggests that an early RP is the product of topicalization (see also Friedman,
Belleti & Rizzi 2020), whereas Borer (1984) suggests they are pronominal operators. Fox (1994)
differentiates between early RPs with and without the complementizer se-. According to his
analysis, an early RP preceded by the complementizer se- (the focus of the current study) is a
fronted-topicalized RP, whereas an early RP not preceded by the complementizer is a pronominal
RC operator licensing the empty category at the post-verbal position. Importantly, in most of this
research, early RPs were used as evidence supporting some general theory of RPs and/or wh-

movement, and were not directly investigated in their own right.
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1.2.2 In sentence processing

Fadlon et al. (2018) is the only experimental study | found that has tested early RPs, but like
in theoretical syntax, here too the goal of the study was not to investigate early RPs, but rather to
test the hypothesis that post-verbal direct object (DO) RPs are not in actual free variation with
gaps, as they incur a processing cost (reflecting reanalysis). Sentences with pre-verbal (that is,
early) RPs served as baseline conditions. Three experiments were conducted in this study: A self-
paced reading (SPR) task (exp. 1), SPR + an acceptability judgment task (exp. 2) and a production
task (exp. 3). In the study, post-verbal DO RPs were indeed judged as less acceptable than gaps,
supporting the proposal that gaps and RPs are not in actual free variation even in Hebrew, a
grammatical resumption language in which DO RPs are frequently referred to as optional
(especially in theoretical syntax). More relevant to the current discussion, early RPs in DO RCs
were judged to be as acceptable as early RPs in IO RCs and for 10 RCs early RPs were not judged
significantly different than RPs in-situ (exp. 2). However, in the production task, only around 10-
15% of responses included early RPs. This asymmetry between acceptability and production is
further investigated in the current study and a possible explanation for it is explored. To this end,
it is worth noting that in Fadlon et al. (2018)’s experiment all RC heads were argumental NPs and

not adverbials.

1.2.3 Preliminary corpus search and the argument/adverb distinction

Before running formal experiments on Hebrew early RPs, | wanted to get a sense of their
everyday use. To do that, | carried out a small-scale, informal Hebrew corpus search using the
sketchEngine: heTenTen14 corpus. Relying on Ariel (1999), the primary goal was to investigate a

potential pattern of the RC head type occurring with early RPs. One step was therefore to search

12



for RPs cliticized to different prepositions following the clause initial complementizer in Hebrew
RCs. The four prepositions that were chosen were be- ‘in, me- ‘to’, al ‘on’ and el ‘toward’, in both
genders and number inflections (e.g. se-bo ‘that-in-him’, se-ba ‘that-in-her’, se-bahem ‘that-in-
them.m’, se-bahen ‘that-in-them.F’). The search revealed that early RPs are used most frequently
with adverbial — locative, temporal and manner - RC heads, for example (4-6). It is worth noting

that early RPs did also occur, though rarely, with argumental RC heads, as shown in (7).

(4) ha-nativ Se-bo al pi ha-emuna huval yesu lifnei Se-huca la-horeg
the-path that-in.it according to the-faith was.led.3sG Jesus before that-was executed.3sG
‘The path in which according to the (Christian) faith, Jesus was led to his execution’

(5) orxei ha-iton nexsafim la-raayonot ha-yecirati’im be-salav $e-bo medubar adain be-sirtut
editors the-newspaper exposed to-the-ideas the-creative in-stage that-in.it talked-about still
in-sketch
“The newspaper editors are exposed to the creative ideas at a stage during which they are
still considered a sketch’

(6) medubar be-derex klal be-tkufa se-ba at nimcet adain be-bet ha-xolim
talked-about in-way general in-period that-in.it you.2sG located still in-house the-sick.pL
“The time period discussed is usually one during which you are still in the hospital’

(7) ha-se’ela ha-ikarit Se-ba yes le-haxri’a hi...
the-question the-main that-in.it must to-determine she...

‘the main question that needs to be determined...’

This suggested that early RPs are not in free variation with their in-situ counterparts, and that a

modifier/argument distinction with regard to early RPs is necessary.
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A basic characterization of the modifier/argument distinction, provided by Schitze (1995)
(following others, e.g. Jackendoff, 1977; Marantz, 1984; Pollard & Sag, 1987; Grimshaw, 1990)
is the following: A phrase is an argument of a verb if its semantic contribution to the meaning of
the sentence depends on the particular identity of the verb. For example, in (8), each verb
represents a unique action and the semantic contribution of the direct object NP ‘a book’ highly

depends on the particular verb in a given sentence.

(8) I {read/wrote/stole}v [a book]r enthusiastically

In contrast, A phrase is a modifier or adverb if its semantic contribution is relatively constant
across a range of sentences in which it combines with different verbs. So, in (8) the modifier
‘enthusiastically’ can be interpreted similarly across all three verbs, and its semantic contribution
remains relatively constant. It does not receive a theta role from the verb; rather, it is itself a

predicate, predicated on the entire event.

1.3 The Active Filler Strategy

In this research | aimed to explore early RPs in Hebrew from a sentence processing perspective.
One of the most prominent findings regarding the processing of FGDs is that the parser actively
posits a gap as soon as possible, a strategy referred to as “active filler”, as defined in (9) (Stowe,

1986; Frazier & Clifton, 1989; Traxler & Pickering, 1996; Boland et al., 1995).

(9) Active Filler Hypothesis: When a filler has been identified, rank the option of assigning

it to a gap above all other options. (as cited in Frazier & Clifton, 1989)
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That is, when the parser encounters a filler, it actively searches for a gap position to which it
can be assigned. The parser hypothesizes that there is a gap in the first position where there might
be one and will retract this hypothesis only if subsequent input provides bottom-up evidence
disconfirming it. In other words, it predicts a gap as opposed to a lexical NP in potential base
positions. For instance, in (10) the dependency is likely to be constructed before the parser
encounters the word ‘yesterday’. That is, the parser does not wait for unequivocal evidence that
this position is indeed the empty canonical position of the displaced element, but rather assumes it

is immediately upon reaching the transitive verb ‘read’.?

(10) I bought [ne the book]i that Lucy read __i yesterday

The Active Filler strategy gives rise to different processing effects. One such effect is the filled-
gap effect, a processing slow-down measured on a lexical NP that appears in a potential gap site.
In (11), for example, a slow-down is expected to be measured on the NP ‘a review’ since this post-
verbal position is a potential gap site for the filler NP ‘the book’ (as shown in 10). The parser posits
a gap after the verb ‘read’ and must retract this hypothesis when it encounters the NP ‘a review’
that provides bottom-up evidence against its initial parse (as the gap actually appears following

the preposition ‘about’)?,

(11) 1 bought [ne the book]i that Lucy read a review about __i yesterday

2 The question of whether the association is between the filler and the verb (‘direct association’ e.g. Pickering & Barry,
1991; Pickering, 1994) or the filler and a gap in the verb’s complement position (‘indirect association’ e.g. De
Vincenzi, 1991; Frazier & Clifton, 1989; Gibson & Hickok, 1993; Nakano, Felser, & Clahsen, 2002; Nicol, 1993;
Nicol & Swinney, 1989; Stowe, 1986) has been addressed in the literature. This study assumes ‘indirect association’.
3 Interestingly, it is debated whether the filled-gap effect occurs also in the subject position, e.g. where the lexical NP ‘Lucy’
appears in (10-11) (see Stowe (1986) and Lee (2004) for discussion).
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The filled-gap effect has been shown cross-linguistically (e.g. Japanese: Aoshima et al. 2004;
Hebrew: Keshev & Meltzer-Asscher, 2017; Dutch: Frazier, 1987; Frazier & Flores d Arcais, 1989;
Kaan, 1997; Russian: Sekerina, 2003; Hungarian: Rad6, 1999; Italian: De Vincenzi, 1991;
German: Schlesewsky, Fanselow, Kliegl, & Krems, 2000; English: Stowe, 1986). Other evidence
for the active filler strategy was observed in different experimental paradigms (ERP: Garnsey et

al. 1989; Eye Tracking: Traxler & Pickering, 1996; Stops making sense SPR: Boland et al., 1995).

One possible underlying reason for the parser’s active filler strategy is the relative complexity
in processing filler-gap dependencies, which goes beyond the effort required for processing simple
phrase structure. In FGDs, the filler must be held with at least some of its features in working
memory, while simultaneously processing intervening material, and upon reaching its integration
site, the parser must also retrieve other relevant features of the filler that were not maintained
throughout the dependency, and integrate the filler with the verb (Gordon et al., 2002; Wagers &
Phillips, 2014; Ness & Meltzer-Asscher, 2017; 2019). Consequently, the parser attempts to resolve
this complex dependency as soon as possible. That is, it seems trivial that the parser would be
motivated to close FGDs as quickly as possible, since retaining the filler is a difficult task. But
what remains to be determined is what exactly is “difficult” for the parser in maintaining the filler
— is it maintaining an element not attached to the syntactic tree of the sentence? Is it maintaining
an element which has not received an interpretation? In other words, what motivates the parser in

the Active Filler strategy?

Two proposals have been put forth regarding the motivation guiding the parser in this strategy.
The first assumes a structurally motivated parser, positing a gap in the first syntactically viable

position (e.g. de Vincenzi, 1991). In other words, gap creation is a means of its own, as the parser
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attempts to associate the filler with some position in the structure. The second proposal assumes a
thematically motivated parser, positing a gap where a thematic role can be assigned to it (e.g.
Altmann, 1999). Under this approach, gap creation is not an independent goal, rather it is motivated
by the need to fulfill a thematic constraint, e.g. Pritchett 1992°s Theta Attachment constraint

presented in (12).

(12) Theta Attachment: The theta criterion attempts to be satisfied at every point during

processing given the maximal theta grid (Pritchett, 1992)

Note, that a theta attachment-type constraint relates solely to dependencies between a predicate
and its arguments, as arguments are the only elements that receive thematic roles. Indeed, much of
the existing experimental work on the parser’s motivation in the Active Filler strategy has
investigated argumental relative clauses, in which associating the filler with its base position is
crucial for interpretation by means of theta role assignment. However, sentence processing
involves dependencies and associations with non-argumental elements as well, namely for our
purposes, adverbial modification relations. Whereas for argumental fillers theta-role assignment
and semantic interpretation are not necessarily distinct, adverbs do not receive thematic roles, and

therefore their interpretation does not depend on a particular verb.

Altering the thematic motivation to a more general semantic motivation will allow to include
interpretation of adverbs. Under this option, the parser attempts to maximize semantic
interpretation, and will posit a gap at points where semantic interpretation can be reached. For

arguments, this typically happens at the verb, but this is not necessarily the case for adverbs.
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1.4 The current research: Early RPs and gaps in object of preposition RCs

To investigate the parser’s motivation, I made use of the properties of Hebrew mentioned
above: (a) the possibility of early and in-situ RPs which allows to distinguish between the
structural and the semantic approach; and (b) the argument/adverb distinction which allows to
disentangle the theta-role assignment motivation from a more general semantic interpretation
motivation. | contrasted argumental with adverbial RCs in acceptability and production

experiments.

Since in argumental RCs, the filler must be maintained until the verb for theta-role assignment
through which it receives its semantic interpretation, the thematic/semantic motivation accounts
predict that early RPs will not be beneficial; they will not be rated higher than in-situ RPs, and will
not be produced in high rates. In the case of adverbial fillers, semantic interpretation does not
depend on the properties of a specific verb, as they are not selected for by it, and therefore,
according to the thematic/semantic motivation account, early resolution will be preferred. Notably
though, the thematic motivation approach makes no clear prediction regarding adverbial RCs,
since adverbial fillers do not receive thematic roles (but possibly early RPs should not be preferred

to RPs in-situ, as there is no clear motivation for this preference).

In contrast, under a structural motivation approach, early RPs should be preferred to RPs in-
situ in adverbial RCs but also in argumental RCs, since the parser’s motivation is primarily to
structurally close the FGD, regardless of semantic interpretation, and structure can be reached at

this point in the dependency in both argumental and adverbial RCs.

A summary of the predictions is available in Table 1:
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Structural Thematic Semantic
Argumental | early >>insitu | insitu >>early | insitu>>early

Adverbial early >> in situ | early =insitu?? | early >>insitu

Table 1. predictions.

To test these predictions, | ran three experiments: two acceptability ratings experiments (Sections
2 and 3) and one production experiment (Section 4). | also ran a self-paced reading experiment

which will be briefly discussed (in Appendix F) as it was halted part way.

2. EXPERIMENT 1: ACCEPTABILITY A - EARLY RPS VvS. RPS IN-SITU

Experiment 1 was an offline acceptability rating task, conducted to determine whether
argumental RCs differ in the preferred RP position from adverbial RCs. If the parser’s aim to is to
reach semantic interpretation, early RPs are expected to be preferred only in adverbial RCs,
because the adverbial is more loosely attached to the verb, and only in this case, the filler can be
interpreted before the verb is encountered. In contrast, if the parser is structurally guided early RPs
are expected to be preferred in both argumental and adverbial RCs, since the structural benefit of

early resolution is identical in both cases.

2.1 Method

Participants

Forty Hebrew speakers, aged 18-43 (M = 25.2), participated in the experiment and were paid

10 NIS upon completing the experiment. Thirty-two of them were monolingual and 8 were
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bilingual native speakers of Hebrew and Russian (7) or Portuguese (1). All experiments reported

in this thesis were approved by the ethics committee in Tel Aviv University.

Materials

16 sentence sets consisting of four conditions served as the experimental material for this
experiment. The experiment crossed the factors: Argument Status — adverbial/argumental; and
RP position — early RP/RP in-situ, in a 2x2 factorial design. A sample material set for experiment
1 is available in Table 2; the full list of stimuli is available in Appendix A). Each sentence
contained an argument of a PP-selecting embedded verb, and an adverb modifying the embedded
verb. In the argumental condition, the relativized NP was the PP argument of the embedded verb,
whereas in the adverbial condition, the relativized NP was the adverb modifier (this is possible in
Hebrew, as adverbs can be NPs headed by a preposition). Additionally, in Hebrew the word order
of arguments and adverbs is relatively flexible, such that adverbs can appear adjacent to the verb,
before the indirect object (e.g. “Dori believes devotedly in the conspiracy”). This allowed for the
RP in-situ to appear immediately following the embedded verb in all conditions (including the

adverbial conditions).

In this as well as the following experiments (2&3), all verbs in the experimental materials
selected a PP internal argument, and specifically the preposition be- ‘in’ (verbs were taken from
Botwinik-Rotem, 2004). This means that the preposition used as the head of the relativized phrase
was always be- ‘in’. This preposition was chosen for several reasons: (a) it is the most common P

occurring in PP-verb constructions in Hebrew (Botwinik-Rotem, 2004); (b) it is a morphologically
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simple preposition; and (c) Ariel (1999) suggests that Hebrew is undergoing a process of

grammaticalizaion of gaps driven primarily by this preposition.

All conditions began with a sentence initial adjunct (in the set in Table 2 this was “on the way

to visit Dori”). RC subjects were always a pronoun referring to an individual mentioned in this

sentence initial clause. All fillers were singular, and in every set the argument and the adverb were

matched for gender. Finally, all argumental fillers were inanimate to match in animacy with

adverbial fillers which are inherently inanimate.

1

Adverbial, RP in-situ

.. nizkarti ba-adikut ha-mufrezet $e-hu hitxil leha’amin ba ba-konspiracia

.. I+remembered in-the-devotion the-exaggerated that-he began to-believe in-it in-the-conspiracy

“... I remembered the exaggerated devotion with which he began to believe in the conspiracy”

Argumental, RP in-situ

.. nizkarti ba-konspiracia ha-mufrezet Se-hu hitxil leha’amin ba be-adikut

.. [+remembered in-the-conspiracy the-farfetched that-he began to-believe in-it in-devotion

6

.. [ remembered the farfetched conspiracy that he began to believe devotedly”

Adverbial, early RP

.. nizkarti ba-adikut ha-mufrezet $e-ba hu hitxil leha’amin ba-konspiracia

.. [+remembered in-the-devotion the-exaggerated that-in-it he began to-believe in-the-conspiracy

‘... I remembered the exaggerated devotion with which he began to believe in the conspiracy”

Argumental, early RP

.. nizkarti ba-konspiracia ha-mufrezet Se-ba hu hitxil leha’amin be-adikut
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... Itremembered in-the-conspiracy the-farfetched that-in-it he began to-believe in-devotion

“... I remembered the farfetched conspiracy that he began to believe devotedly”
Table 2. experiments 2: sample material set.

The experimental materials were distributed across four experimental lists, such that each
participant saw only one sentence from each set. All lists contained the same 32 grammatical filler
sentences which included, among others, sentences with subject RCs, DO RCs and sentential
complements. This was done in order to blur the experimental manipulation and to keep filler
sentences at a similar complexity level as the experimental materials. Overall, each participant saw

a total of 48 sentences.

Procedure

The experiment was conducted using the online experiment platform PClbex (Zehr & Schwarz,
2018). Participants read sentences and had to rate their level of acceptability in Hebrew on a 7-
point Likert scale, with no time limit. The experiment began with five practice trials to allow
participants to get used to the method. Zero variance performance was the exclusion criterion for

this study, and no participants were excluded.

2.2 Results

Results are presented in Table 3 and Figure 1.

early-RP RP in-situ

Adverbial | 4.88(1.85) 3.92 (1.95)

Argumental | 4.58 (1.85) 5.15(1.83)

Table 3. Mean rating (SD) of early-RPs vs. RPs in-situ in argumental vs. adverbial RCs.
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——argumental

—t

adverbial

early RP RP in-situ

Figure 1. Mean rating of early-RPs vs. RPs in-situ in argumental vs. adverbial RCs. Error bars represent +/- 1

standard error.

A by-participants 2x2 repeated measures ANOVA with the within-subject factors Argument
Status (adverbial/argumental) and RP position (early RP/RP in-situ) was carried out. The analysis
yielded no main effect of RP position [early RP: M = 4.73, SE = 0.293; RP in-situ: M =4.21, SE
= 0.314, F (1, 39) = 0.877, p = .355]. However, a significant main effect of argument status
emerged [adverbial: M = 4.4, SE = 0.309; argumental: M =4.87, SE=0.294, F (1, 39) = 13.183,
p < .001], such that sentences with adverbial RCs rendered items less acceptable than those with
argumental RCs. This effect was qualified by a significant interaction between argument status
and RP position [F (1, 39) = 27.653, p < .001]. Post-hoc analyses (Bonferroni-corrected) revealed
the source of the interaction to be that in the Adverbial condition RPs in-situ were judged as
significantly worse than early RPs [p = .002], but this difference did not reach significance in the

Argumental condition [p = .176].

A by-items analysis revealed a similar pattern, though less significant. The significant effect

of argument status [F (1, 15) = 4.699, p = .047] was due to the significant interaction between
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argument status and RP position [F(1, 15) = 12.429, p = .003]. Post-hoc analyses (Bonferroni-
corrected) revealed the source of the interaction to be that in the adverbial condition early RPs
were judged as significantly better than RPs in-situ [p = .047] but this difference did not reach

significance in the argumental condition [p = 1].

2.3 Discussion

Overall, early and in-situ RPs were judged as relatively acceptable, with scores around 5 on a
7-point scale. However, there was a marked decrease in acceptability for RPs in-situ in the
adverbial condition, which received a score of less than 4. My interpretation of these results is that
all these structures are grammatical, with the lower ratings from the adverbial RP in-situ not

reflecting ungrammaticality, but rather a processing difficulty.

Specifically, the low ratings in this condition could possibly reflect a “clash” between the drive
to resolve the structural dependency, and the drive to assign the verb’s thematic role. Upon
reaching the verb in the adverbial in-situ condition, the parser is eager to attach an indirect
argument structurally and to assign it a thematic role. However, the RP referring to the adverbial
cannot semantically fulfill this role (one cannot believe in a devotion, i.e. devotion is not a
semantically felicitous object of believing). Alternatively, the adverbial RP is initially analyzed
(perhaps somewhat anomalously) as the direct object, an analysis which needs to be changed once

the true indirect object appears. These processing considerations lead to a decrease in acceptability.

In contrast, in the argumental condition, the RP in-situ fulfills both requirements
simultaneously: it resolves the structural dependency and receives the thematic role from the verb.
Importantly, this does not necessarily render early RPs ungrammatical in this condition, and hence

their relative acceptability. But early resolution is an unnecessary strategy, since interpretation can
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only be reached at the verb in these configurations, and indeed RPs in-situ are expected to be

preferred.

Given that both early and in situ RPs were shown to be grammatical possibilities for the
argumental condition, Experiment 2 aimed to investigate the production preferences for the
different RP positions. To this end, a sentence completion task was conducted to determine
whether argument status (adverbials versus arguments) is a determining factor in the tail-type

produced in Hebrew RCs.

3. EXPERIMENT 2: PRODUCTION

For the purposes of this study, | assume that a similar, if not the same active filler strategy is
employed in production as in comprehension, relying on Gennari et al. (2012) and Fadlon et al.
(2019)’s findings that demonstrate speakers’ preference to resolve FGDs as quickly as possible
also in production. This assumption is non-trivial and should be further corroborated

experimentally and theoretically (see Momma (2021) for work on FGD production).

3.1 Method

Participants

Thirty-four native Hebrew speakers, aged 18-42 (M = 26.32), participated in the experiment
and were paid 10 NIS upon completing the experiment. Twenty-nine of them were monolingual

and 5 were bilingual native speakers of Hebrew and Russian (3), English (1) or Spanish (1).
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Materials

16 sentence sets consisting of a lead-in sentence and one of two possible preambles — eliciting
an argumental or an adverbial RC — served as the experimental materials for this experiment (a
sample set is shown in Table 4; a full set of stimuli is available in Appendix B). The lead-in
sentence included a canonical sentence containing an indirect object and an adverb. The argument
condition preamble always included the same NP as the base sentence. This was not the case for
the adverbial condition, as shown in Table 5. Future research should ideally control for this aspect
of the materials. Here too all conditions began with a sentence initial adjunct (shown in Appendix

B).

Lead-in sentence:
... dori hitxil leha’amin ba-kospiracia be-adikut

... dori began to-believe in-the-conspiracy in-devotion

Argument preamble: Adverb preamble:
huftati me-ha-konspiracia Se- huftati me-ha-adikut Se-
I+was+surprised from-the-conspiracy that- I+was+surprised from-the-devotion that-

Table 4. a sample set for Experiment 2

Lead-in sentence:
... yoni hitrakez ba-avoda la‘omek

... yoni concentrated on-the-work in-depth

Argument preamble: Adverb preamble:

he'eraxti et ha-avoda Se- he'eraxti et ha-rama Se -

26



I+appreciated Acc the-work that- I+appreciated Acc the-level that-

Table 5. a sample set for Experiment 2 in which the NP in the base sentence in the adverbial condition is not identical to the
adverbial filler in the preamble

The materials were distributed across four experimental lists, such that each participant saw
only one preamble from each set. In order to keep the experiment short so as to prevent exhaustion,
all lists contained only 4 items from each condition (a total of 8 experimental items) and 12 filler
items: 6 subject RC preambles and 6 direct object RC preambles, in which RPs are not obligatory
in Hebrew. This was done in order to minimize the possibility of strategy formation by participants
and to keep the filler sentences at a similar level of complexity as the experimental materials.

Overall, each participant completed 20 preambles.
Procedure

The experiment was conducted using the online experiment platform PClbex (Zehr & Schwarz,
2018). Participants were presented with a lead-in sentence followed by a preamble preceding a
text box which they had to complete based on the information in the lead-in sentence. The

sentences remained visible until the end of each trial.

Participants were instructed to make sure that their answer mentions all the relevant details
provided in the lead-in sentence. The instructions included two example sentences, each with
sample correct and incorrect answers and explanations (Appendix C). Participants then completed
a practice session with four practice items such that after each item its correct answer was
presented. Unlike the experimental materials, which elicited the production of object of preposition

relative clauses, practice items elicited the production of direct object relative clauses.
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3.2 Results

No RPs were produced in the filler items (which consisted of DO RCs and Subject RCs).

Responses for the experimental items were classified as containing one of the three dependency

tail types — early, gap, or in-situ — or as incorrect.

Incorrect responses comprised 33.08% of responses (of which 21.32% were from the adverbial

condition and 11.76% were from the argumental condition) and included: (1) use of a verb other

than the one presented in the lead-in sentence (often replaced with a verb that takes a direct object

rendering the RP non-obligatory); (2) completion of the complementizer se- as the preposition se/

‘of” "belonging to’; (3) use of a preposition other than be- ‘in’; (4) subject-verb inversion. For

examples of incorrect responses see Appendix D. All incorrect responses were omitted from

analysis.

Table 6 presents examples of correct responses by response type of the remaining 66.92% of

the trials. Table 7 and Figure 2 present the distribution of response type by condition.

Adverbial

Argumental

RP in-

situ

nidamti _me-ha-mikco’iyut Se- gai da’ag

lehitmace ba

I+was+amazed from-the-professionalism that-

Guy worried to-be-familiar in-it

‘I was amazed by the professionalism with which

Guy made sure to be familiar’

nizkarti ba-konspiracia Se- dori hitxil leha’amin

ba be-adikut

I+rememebered in-the-conspiracy that- Dori

began to-believe in-it in-devotion

‘[ remembered the conspiracy that Dori began to

believe devotedly’
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early

nizkarti ba-adikut Se- ba dori hitxil leha’amin

nidamti me-ha-safrut Se- ba gai da’ag Iehitmace

RP ba-konspiracia I+was+amazed from-the-literature that- in-it Guy
I+rememebered _in-the-devotion _that- in-it A worried to-be-familiar
Dori began to-believe in-it in-the-conspiracy ‘I was amazed by the literature that Guy made sure
‘I remembered the devotion with which Dori began fo be familiar with”
to believe in the conspiracy’

gap

nizkarti ba-adikut Se- dori hitxil leha’amin ba-

konspiracia

I+rememebered in-the-devotion that- Dori

began to-believe in-the-conspiracy

‘I remembered the devotion with which Dori began

to believe in the conspiracy’

nizkarti ba-konspiracia Se- dori hitxil leha’amin

I+rememebered in-the-conspiracy that- Dori

began to-believe

‘I remembered the conspiract that Dori began to

believe’

Table 6. Example of correct responses by response type (preambles are underlined), Experiment 2.

RP in-situ early-RP gap
Adverbial 9.1% 48.5% 42.4%
Argumental 85.5% 6.9% 7.6%

Table 7. Percentage of RPs in-situ, early-RPs and gaps in argumental vs. adverbial RCs, Experiment 2
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Figure 2. distribution of responses by condition, Experiment 2

Three a-priori hypotheses were assessed using paired samples t-tests with a Bonferroni
adjusted alpha level of .016 per test (.05/3). By-participants results showed that that (a) RPs in-
situ were produced at a significantly higher rate in the Argumental condition as compared with the
Adverbial condition, t (33) =5.217, p <.001; (b) early RPs were produced at a significantly higher
rate in the Adverbial condition as compared with the Argumental condition, t (33) = 5.863, p <
.001; and (c) gaps were produced at a significantly higher rate in the Adverbial condition as
compared with the Argumental condition, t (33) = 12.731, p <.001. A by items analysis revealed
the same pattern: (a) RPs in-situ were produced at a significantly higher rate in the Argumental
condition as compared with the Adverbial condition, t (7) = 13.195 p < .001; (b) early RPs were
produced at a significantly higher rate in the Adverbial condition as compared with the Argumental
condition, t (7) = 6.19, p < .001; and (c) gaps were produced at a significantly higher rate in the

Adverbial condition as compared with the Argumental condition, t (7) = 3.528, p = .01.
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3.3 Discussion

The results of the experiment show that the rates of early RPs and gaps produced in the
Adverbial condition are significantly higher than those produced in the Argumental condition. In
addition, in argumental RCs there was an overwhelming preference to produce the RP in-situ, and
in adverbial RCs speakers preferred to either omit the RP or produce it clause-initially. This
suggests that early RPs are not in free variation with RPs in-situ, and that their distribution is

restricted by the RC head type.

The findings are in line with the idea that speakers’ preference for dependency resolution is at
the point of semantic interpretation, also in production. Early RPs are dispreferred in argumental
conditions, where semantic interpretation is only possible at the verb. In contrast, in adverbials,
due to the looser association between the adverb and the verb and the fact that the semantic
contribution of the adverbial is relatively constant across verbs, interpretation is possible before

the verb is reached, and early RPs are therefore preferred.

4. EXPERIMENT 3. ACCEPTABILITY B - GAPS VS. RPS IN-SITU

RPs in object-of-preposition RCs are traditionally considered obligatory. Nonetheless, in
Experiment 2, they were produced at very high rates (~42% of the adverbial RC productions).
Additionally, Ariel (1999) in her corpus study has already shown that gaps in these configurations
are in fact attested in spontaneous speech. It seems clear that gaps are an option in Hebrew
production, and Experiment 2 shows that argument status also plays a role in determining their
distribution in production (higher likelihood in Adverbial RCs).
Experiment 3 aimed to investigate whether gap production in RCs headed by an adverbial is a last

resort strategy in production, or whether it is a grammatical option in Hebrew. An offline
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acceptability rating task was conducted to determine whether argumental RCs differ in the
preferred tail-type than adverbial RCs. If Hebrew has undergone grammaticization of gaps in
adverbial RCs, then gaps should be preferred over RPs in-situ in the adverbial condition (which
are unacceptable, as shown in Experiment 1), but RPs in-situ should be preferred over gaps in the
argumental condition. If gaps are a last resort strategy in adverbial RCs, they should not necessarily

be preferred to RPs in-situ in the adverbial conditions.

4.1 Method

Participants

Forty-one Hebrew speakers, aged 19-48 (M = 28.78), participated in the experiment and were
paid 10 NIS upon completing the experiment. Thirty-seven of them were monolingual and 4 were

bilingual native speakers of Hebrew and Russian (2), Arabic (1) or Spanish (1).

Materials

The experimental materials crossed the factors: Argument Status (adverbial/argumental) and
Tail Type (gap/RP in-situ), in a 2x2 factorial design (see sample material set for experiment 3 in
Table 8; a full set of the stimuli is available in Appendix X). The materials were divided into four
lists in a Latin Square design. Filler items were identical to those in Experiment 1. Overall, each
participant was exposed to a total of 48 sentences; 16 experimental sentences and 32 grammatical

filler sentences.

1 Adverbial, RP in-situ

... nizkarti ba-adikut ha-mufrezet Se-hu hitxil leha’amin ba ba-konspiracia
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.. I+remembered in-the-devotion the-exaggerated that-he began to-believe in-it in-the-conspiracy
“... I remembered the exaggerated devotion with which he began to believe in the conspiracy”
2 Argumental, RP in-situ

.. nizkarti ba-konspiracia ha-mufrezet Se-hu hitxil leha’amin ba be-adikut

.. I+-remembered in-the-conspiracy the-farfetched that-he began to-believe in-it in-devotion

“... I remembered the farfetched conspiracy that he began to believe devotedly”

3 Adverbial, gap

.. nizkarti ba-adikut ha-mufrezet $e-hu hitxil leha’amin ba-konspiracia

.. [+remembered in-the-devotion the-exaggerated that-he began to-believe in-the-conspiracy
“... [ remembered the exaggerated devotion with which he began to believe in the conspiracy”
4 Argumental, gap

... nizkarti ba-konspiracia ha-mufrezet se-hu hitxil leha’amin be-adikut

... I+remembered in-the-conspiracy the-farfetched that-he began to-believe in-devotion

“... I remembered the farfetched conspiracy that he began to believe devotedly”

Table 8. Experiment 3: sample material set.

Procedure

The procedure and design of Experiment 3 was identical to that of Experiment 1.
4.2 Results

Mean acceptability ratings in the different conditions are presented in Table 9 and Figure 3.

gap in-situ RP
Adverbial 4.073 (1.28) 3.793 (1.19)

Argument | 3.616 (1.36) 5.0 (1.05)
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Table 9. Mean (SD) ratings of gaps vs. RPs in-situ in argumental vs. adverbial RCs, Experiment 3

y
6
5 /I
=3
S 4 %/ I —argumental
o )
3 adverbial
2
1

gap RPin-situ
Figure 3. Mean rating of gaps vs. RPs in-situ in argument vs. adverbial RCs

A by-participants 2x2 repeated measures ANOVA with the within-subject factors Argument
Status (adverbial/argumental) and Tail Type (gap/RP in-situ) was carried out. The analysis
yielded a significant main effect of tail type [gap: M = 3.845, SE = 0.317; RP in-situ: M = 4.396,
SE =0.301, F (1, 40) =11.302, p = .002] such that sentences with gaps were judged less acceptable
than sentences with RPs in-situ. Additionally, a significant main effect of argument status was
found [adverbial: M = 3.933, SE = 0.308; argumental: M = 4.308, SE = 0.313, F (1, 40) = 8.246,
p = .007], such that sentences with adverbial RC heads rendered items less acceptable than those
with argumental RC heads. These main effects were due to the significant interaction between
argument status and tail type [F (1, 40) = 17.746, p < .001]. Post-hoc analyses (Bonferroni-
corrected) revealed the source of the interaction to be that in the Argumental condition RPs in-
situ were judged as significantly better than gaps [p < .001], but this difference was not significant

in the Adverbial condition [p = 1.0].

A by-items analysis revealed a mostly similar pattern, though less significant and with no main

effect for argument status [F (1, 15) = 1.697, p = .212]. A main effect of tail type [F (1, 40) =
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12.068, p = .003] was due to the significant interaction between argument status and tail type [F
(1, 15) = 16.223, p = .001]. Post-hoc analyses (Bonferroni-corrected) revealed the source of the
interaction to be that in the Argumental condition RPs in-situ were rated as significantly better

than gaps [p < .001], while this difference was not significant in the Adverbial condition [p = 1.0].

4.3 Discussion

The results of Experiment 3 show that overall, gaps were judged as relatively unacceptable
(with ratings around 4 out of 7), this was true in the argumental as well as in the adverbial
condition. This result seems to suggest that, to the extent that speakers prefer gaps to RPs in-situ
in production, the parser is employing a last resort strategy, and gaps are not a grammatical option

in Hebrew adverbial RCs.

An increase in acceptability was found for RPs in-situ in the argumental condition. In contrast,
RPs in-situ in the adverbial condition were not judged as acceptable. The contrast between
adverbial and argument RCs for the RP in-situ condition found in Experiment 1 was thus replicated
in Experiment 3. As | proposed for Experiment 1, this contrast could reflect the “clash” between

the drive to resolve the dependency, and the drive to assign the verb’s thematic role.

5. GENERAL DISCUSSION

5.1 Support for the semantic motivation for the active filler strategy

The goal of this study was to begin to define the distribution of in-situ RPs, early RPs and gaps
in Hebrew RCs in which RPs are considered obligatory, namely object of preposition RCs, and to
uncover the factors determining this distribution in relation to the parser’s Active Filler Strategy.
Three accounts for the parser’s Active Filler strategy were considered as possible motivations: (a)

the structural motivation: the parser attempts to resolve syntactic dependencies; (b) the thematic
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motivation: the parser attempts to maximize thematic role assignment; (c) the semantic
motivation: the parser attempts to maximize semantic interpretation; including, but not limited to,
theta-role assignment.

The predictions for each approach are presented again in Table 10. Significant results of all

three experiments are summarized in Table 11.

Structural Thematic Semantic
argumental early >> in situ in situ >> early in situ >> early
adverbial early >>in situ early = in situ?? early >> in situ

Table 10. Predictions of the different approaches

Acceptability 1 (exp. 1) Production Acceptability 2 (exp. 3)
o RP in-situ >> early o
Argumental RP in-situ = early RP RP in-situ >> gap
RP, gap
_ early RP >> RP in- early RP, gap >> RP o
Adverbial ) o RP in-situ = gap
situ in-situ

Table 11. Summary of results from Experiments 1-3.

To summarize the results, an argument/modifier distinction in the production and
comprehension of early RPs emerged, such that early RPs were preferred over RPs in-situ only in
the adverbial condition. These findings provide evidence in favor of the semantic motivation for

the Active Filler strategy, as only adverbs can be interpreted before the occurrence of the verb.

In acceptability, for argumental RCs, both early and in-situ RPs were judged as relatively

acceptable. Early resolution is not beneficial for semantic interpretation in this case (and was
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therefore not employed in production). Nonetheless, it is still a grammatical option in Hebrew, and

is therefore still judged as acceptable in comprehension.

Turning to adverbial RCs, these were judged as acceptable with early resolution. However,
adverbial RCs with in-situ RPs exhibited reduced acceptability. | proposed that in adverbial RCs
in which early resolution was not employed, the parser is eager to resolve the dependency upon
reaching the verb on the one hand, and on the other hand the parser is also eager to assign a thematic
role to an argument of the transitive verb. In this scenario, the RP in-situ is possibly initially
analyzed as an argument, resulting in a highly implausible or even infelicitous statement (e.g.
“...the devotion that he began to believe in”, where believing in the devotion is at the very least
odd) and once encountering the argumental lexical NP, the parser is faced with a need for structural

reanalysis, leading to a decrease in acceptability.

This account could also explain why despite their relative unacceptability, gaps were produced
in a high proportion in this condition. The speaker faced with conflicting motivations employs a
last resort gap strategy in the adverbial condition, which is possibly not so costly, since the
preposition and RP cliticizied to it hold little to no semantic content. That is, in cases in which the
speaker does not produce the RP early in the clause, once they reach the verb, they are faced with
conflicting motivations; on the one hand, the need to resolve the adverbial FGD and on the other
hand the need to attach an indirect object (as all verbs in the experiment were PP selecting verbs).
Production of an RP in-situ can lead to misinterpretation of the adverbial filler as the argument of
the verb. As aresult, full PP and RP omission is preferred to RPs in-situ, and this is possible since
the RP and the preposition it is cliticized to do not contribute much to the semantic interpretation

of the clause.
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In production, adverbial fillers can be interpreted early, and are therefore produced early.
Additionally, speakers might refrain from in-situ RP production to avoid interpretation of the
adverbial RP as an argument. Instead, they produce an early RP, which cannot yet be interpreted

as an argument (and is preferred precisely because of this), or, as a last resort, they opt for a gap.

In contrast, early RPs in argumental RCs are highly dispreferred in production, since arguments
depend on the verb for their semantic interpretation, and early resumption does not contribute to
interpretation at this point in the dependency. Interestingly, despite the low rate of production,
early RPs are still judged as acceptable. As noted in the introduction, early RPs in argumental RCs
were also found in the corpus. This suggests that both early and in-situ RPs are a grammatical
option in argumental RCs, and further investigation into early resolution in the current study should
attempt to uncover what, if any, properties of the filler can lead to the choice of early resolution in

argumental RC production.

5.2 Directions for future research

In the current study, the adverbial conditions included primarily manner adverbs (e.g. adikut
‘devotion’, mehirut ‘speed’), but also a number of temporal and locative adverbs (e.g. tkufa “time-
period’, comet ‘intersection’). It is possible that different adverb RC heads pattern differently in
relation to the preferred tail type and RP position, since not all adverb RCs are derived in the same
manner (Ernst, 2001). Possibly, temporal and locative adverbs behave similarly to arguments,
whereas manner adverbs are base-generated higher in the syntactic structure, similarly to wh-
adjunct questions (i.e. why and how) (Reinhart, 1989). If this is the case, then in temporal and
locative early RP constructions, the RP is a regular relative pronoun, and undergoes movement

from the post verbal position to specCP. In contrast, for manner adverb RCs, the adverb is base-
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generated in the clause periphery, and the complementizer se- is in a second COMP position
(Reinhart, 1981). Such an analysis would predict that RPs in-situ in manner adverb conditions
should not only be unacceptable, but entirely ungrammatical. Consequently, this would predict
that early RPs should be preferred only in manner, but not necessarily in temporal and locative

adverbs, a prediction worth testing further.

Moreover, to further support the need for an argument/modifier distinction, it is worth testing
the behavior of early and in-situ RPs in configurations in which a typical manner adverb RC head
functions as an argument of the verb. For example, in (13a) the NP hitlahavut ‘excitement’ is the
argument of the verb dibra ‘spoke’, i.e. Lisa spoke about Lucy’s excitement. Relativizing the NP
hitlahavut yields the sentence in (13b). If the argument status of the filler is the determining factor

in RP location, then early resolution is not expected to be preferred in these cases.

(13) a. lisa dibra al ha-hitlahavut ha-mugzemet el lusi
Lisa spoke about the-excitement the-exaggerated of Lusi
‘Lisa spoke about Lucy’s exaggerated excitement’
b. nizkarti ba-hitlahavut sel lusi se-lisa dibra aleha
I+remembered in-the-excitement of Lucy that-Lisa spoke about-her

‘I remembered Lucy’s excitement that Lisa spoke about’

Relatedly, if manner adverb RC structures are indeed derived differently than locative and
temporal adverbs and are not base generated in a post-verbal position, then during processing, a
gap is expected to be posited in the post-verbal position in temporal and locative adverb filler
conditions, but not in manner adverb conditions. If this is the case, a filled-gap effect in manner

adverb RCs is not predicted. So, for example in (14), no filled-gap effect is expected to be
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measured on the adverb be-axzava ‘in disappointment’ following the embedded verb sipra ‘told’.
However, constructions such as (14) cannot test this prediction, as a processing slow-down can
also be attributed to the surprise at encountering an adverb that cannot be attached at this point in

the sentence.

(14) huftati me-ha-hitlahavut se-ba dina sipra be-axzava se-ha-isa rokedet
I+was-surprised from-the-excitement that-in-it Dina told in-disappointment that-the-

woman dancing

6. CONCLUSION

To conclude, in this study | investigated the production and comprehension of early RPs vs.
RPs in-situ in Hebrew RCs, in order to gain insight into the parser’s motivation in its active-filler
strategy. Three motivations were considered: A structurally motivated parser, positing a gap in
any syntactically viable position; a thematically motivated parser, positing a gap where a
thematic role can be assigned to it; and a more general semantic motivation, to allow interpretation
of adverbs that do not receive thematic roles from the verb, under which the parser attempts to
maximize semantic interpretation, and will posit a gap at points where semantic interpretation
can be reached.

The acceptability results revealed that both early and in-situ RPs are acceptable in argumental
RCs, whereas RPs in-situ are strongly dispreferred in adverbial RCs. The production results
showed that, though acceptable, early argumental RPs are seldom produced. These findings
support the hypothesis that the parser is motivated to maximize semantic interpretation. Hence
early argumental RPs, despite being a grammatical option in Hebrew, are not beneficial to
comprehenders or producers. In contrast, adverbial RCs are not dependent on the verb, and can
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therefore employ the early RP mechanism for immediate resolution. Further research should test

the additional predictions that emerge from the findings of this study.
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APPENDIX

Appendix A: Experiment 1 materials

Argument
sentence RP position Status set
77PN 72 7372 RIW 3027 300 CNPRY  PIRTINGN KXY 77w 1% in-situ
arg
77°02 7372 RYT 72W 3007 737001 SNPRY L, IRTINGD KXY J7W 210 early :
71102 712 772 RITW TN TR NpnE IR RY J7w 0107 in-situ q
adv
71N 772 R 72w SN0 TR NPRE  IRTINN RYY 17 0107 early
M29N72 72 PRAvNaY 000 R 7w DORWATA CNYNOYT ,DOYI0 2R W Yoaa in-situ
arg
M22N72 101907 9000 RIT 7AW TIWT DORWATA CNYNDYT DOV AR T 3 early )
DIRWAD 72 779N 9000 RITW T2 M0N0 SNYNDIT L, OV0N AR W 9932 in-situ q
adv
NORWNI 1°7IVNAY 2000 R 72w 721917 M2TPNAT CNYNYT DOV AR 1 9 early
72 POYNAYR DNNA RIAW 7027 PR NORWA PNRYONT ,RWIT OV X DR MR
mMpwa  in-situ
arg
POYNAYR MDA R 7AW 771727 Wpman NYRWA SNYYONT ,RWIT DY 00 9ORY NK
mMITpwa early 3
NYRWA 172 POYNIY 2NN RITW 57017 MATRPWAR *N2YONT ,RWIIT 9¥ 7877 97RY IR
aprnT in-situ d
adv
NORWA POYNIY 2007 R 72w 77007 MIATRWA SN2YONT XY O¥ 7877 7RY IR
P early
MIPPIR2 72 PARTY 2007 RIIW N9 3°X7°001P2 NI N7 IR P2 172 inssitu
arg
MP IR PARAY 21N KT 72w D279 7°X1°O01P2 N1 ,>NT DX P20 172 early 4
°XT7D01P2 712 PART? 2NN KITW NTI9MT NIPYIRA NI01 N7 AR IpAY 7172 inssitu q
adv
°X7O01P2 PARAY 2 AN7 R 72w NIIDINT NIPYIRA 07071, T DX PR 71732 early
MIp>772 72 Y1307 17987 RIIW NANRAT 702 SNAWINT ,MNNA A1 C0PY N in-situ
arg
MIP>772 YIA0YL MY RIT 72w NIANKRAT 70272 NAWINT ,MANNA A1 0P N early s
77072 712 Y1302 MO RIW AROWInT M0 TNAYINT NN AX010PY AR in-situ q
adv
77072 YIADY 179X RIT T2V AROWIRT MR NAYINT NN TR0 01 R early
72 RIANT? ART RITW NI MID0AA N7l 0% MY DX 001D XA 2199 T
nPYIPRI  in-situ
ar
RXANT? ART RIT 7AW NI™IVAT NNDOIA N7l ,0%3a1 M2 DR 007D XYW 107 T g
nPYIXPNI early 6
72 REANT? ART RITW NOVIZPRT ANEIA PNAAT1 00070 M2 DR 0079 XA 2107 Ty
mooa  in-situ q
adv
RYANAY ART RYT 720 DOVIZPRT AR SNRTTI 00277 M2 DX 00D RoAw 2107 7Y
503 early
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NN 172 2197 RITW N7 33D “NIPN0T ,NURNAA A WA AR in-situ arg
NPNID PTYT XIT 7AW NVTANT AN NIPN0T ,NURNAA T WY INX early .
A2 772 9191 RITW DTN 7R SNIPN0T ,0RNTA T WY nX in-situ ady
38772 DT9T RIT 7AW NATAYAR 7 PNINPN0T ,INURNAA T WY IR early
PEIWY 72 19707 RIAW NIV ATV DR PN URMOPITT DR WINT 1MW 12 in-situ arg
PEIYY TOONT R 7AW MOV ATV DX PNV L, URMOPITT DR WINT 11w 0107 early g
7712V 712 19007 RITW 7RRYRT AR07 DR N3V ORMLPITT IR WINT W 107 in-situ ady
77122 107 RIT 7AW RN R0 DR N, ORVPITI IR WA Y 210G early
MYP2a 12 11277 YR RYIW PINTT 202 SNINANT ,NOPWAT oY 070 TWWS  in-situ arg
mM9p2a 1022 MOXA X172 PINA 02 SNINANT ,NOPWHR oY 00 1w early 9
72 12 AR PO R RION NAIXA NN LNOPWNRT OV 010 WS in-situ ady
772 1R2AR 7Y% RIT 2W R0 DAY NN ,NOPWAT OV 070 JIvwD early
M>*IR2 772 7999 273 RIAW 72Y7 NI 9Y *N95N07 ,MDI0 ATy W NN in-situ arg
M>>IX2 77V A1 R 72W 72Y7 NI 9V SN25N07 ,MDI0 ATV N NN early 10
N2 72 PPYR A RITW ALPWR 307 Y SN75N07 ,M0I10 ATY W NN in-situ ady
NM272 PR 71 KT 72w ALPWR 3157 Y *N7N07 ,NDI0 ATV N NN early
23172 12 991Y 371 RITW 1R INMT DR MR L2977 DR XY VWS in-situ arg
23172 991H A3 KT 1AW 1P 2INA DR ONORT L2077 DR XY WD early "
2IN12 12 990 371 RIAW JOPT 277 DR ORI ,20707 DR XY OMwS in-situ ady
2INM2 95U A1 RIT QW JUPT 20T DR CNOKRY L2077 DR XY V1w early
DIRND 772 TAN? RN RIAW NP0 TRPR0R NATIRNT L9002 TN 7YY AR in-situ arg
QIRND N2 21N KT 72w NP0 ARPND SNATIRNT 720002 TANT 7TV IR early
72 TN 91N RITW DPHIRNDT NPRIRNDTA *NATIRNT 2NN TANT (7YY IR 12
apnI in-situ dv
TIMN% AN RIT 7AW DPAIRNDT NPAIRNDIA PNATORNT 720002 TN 1YW R 8
hirkvigm early
7910 JWn2 72 92an% %0 RIIW NUNMDAT NYI0N2 PNI911 AW VY Doen 932 in-situ arg
79PN Twna 7an [0 KT 72w NUN9NT NPI0N2 SNT0T,TW IR 9nn P early 3
N°15n2 72 9an° %7 RITW %R0 79PN SN0, Thw ITYY o v inssitu ady
N15Nn2 22an 7% RI7 72w %A 79PN N1, 0w 1TV Donn 99aa early
Q2VW Y1AW3 12 YRR WRYNT RIIW 7297 TR DR N1 L,NOR YW R 9102 in-situ arg
92w Y12W1 Y WPYNT RIT12W 7237 TN DR NN ,NOR DW ORI 7102 early "
TR 12 MYI? WPYNT RITW NAT 1WA DR 00T ,NOK DW R 02 in-situ ady
PRI MYIT? WPYNT RYT 1AW DT 1AW DX 2NN L, 119R Pw 100K 9102 early
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MD°2N2 712 WANW RYTW 727910 200997 ¥ "N12°T ,up N9nn uana buws in-situ arg

MB°ON2 WANW R 7AW 722187 391100907 Y SNN2T P 11912 N0aNn;T Huws early s
7P7IDVD 72 WANW RIIW TNANT MTNT DY 00207 ,0P07 0ena Yows in-situ ady
MDY WANW RIT 7AW TN MR 5V N7 VR 1971 0sNT Dows early

MWMIA 72 RN KW DPPRT ERRIP0R SNRopT 00719 DR 0070 TIRWS in-situ arg

MWPMIA ARANT R 7AW DPNPRT PIRRIR0R SNRop , 100719 NR 007D TIRW) early 16

TPXPRIPA 72 ARANT RIIW NTANNT MWUALTA SNA0PYT ,1PYIDVTIDN DX Q01D TIRWS  in-situ ady

TOXPYIPA ARANT T 7AW NTANDT NN SNR0PIT 12100719 NR 00D TIRWD early

Appendix B: Experiment 2 materials

adverb preamble

argument preamble

base sentence

- 777 NpnY
-w M2aTPNaan SNYNoI
-w MITPW *NoYanT
-w MP>TRA N3O0

=W MIPTAN SNAYINT
-W NPVIZPRA KT
- 77X SNIpnon

-W 777 DR ONoWA

- NMIXA PNI2ANT

- 7139971 5¥ *n9on0n

- 2777 DX DR

-W NPMIRNDA *NATIRN
- 393PN2 NN

- V12w DX N7

-w MYINA Y on120T
- MW IR SO

-W 71MNa7 NpnY
- NPRWHIA SNYNoII

-W pman NPRWR Snhvani
- °XPH01P2 NN
BigrmlolatyiaRistaivileh

- MNDOA SN

R ahiRishaisieh!

-W 77127 DX nova

- VWA *nINang

- N2 OY >nYonon

- 21017 DR PR

-W PPN SNATIRNN

- N%1502 °n7on

- 71X DX N0

- 7RMDLYOR Y CN2T
W EPIPAN NnopI

77°702 71702 7372 77 ,PIRTA RYY XIWw 2109

M29N72 NPRWAD 1°7I8Na° 9000 10 ,000IR 27K RIW AR DY
MITPWA IPmAn NPRWA POYAAYR 21N DR RN DY 0307 RIOW 0K
MPPIR2 XIPO0IPA PARAY 2NNT 2 NT LII0W YO 12y RITW INR
MIP»72 7072 Y1307 MY 201 ,N1IANA [X°1 Ry 109
NPYIZPAA MNOD REANTY ART X% ,0°1A77 M7 DR Q07D RITW *107
NIPNIADIA TAZI2 2191 AW ,NIURINAR I XIAW IR

PEWY 7712V2 TN 037, URNVPIT IR WIAT KW *10°7

NMIX2 N2 PR [O9ET 1Y ,NDPWna YoN0 RIW

INT NI°D2/M2PIR2 NI VY 303 17 ,NDI0 2TV RITW 2197
2172 51012 9912 311 991,297 3% 0 TIWwD

DIRND AP°PRA TN 21N 17V 791002 TANT XA R

7DIPN TWN2 N300 D20 O30TV L2700 DR 09w RIOW 0197 T
q2VW YW TR WYI? WPYNT NIR 12 IR 7O KD 71w Nnd
mMB°5N2 IRMBY?D2 WANW: Y0 0P 1M TWONT RITW 21D

MY MR TXP2IPA RN 1R ,17219071977 DX 00D RITWD

Appendix C: Experiment 2 instructions

IDINTT
VOWNT PW ATRIDID QY MR VOWA DOHWAR ,LOWA 93 INRDY ,AWn 0N ¥ 2OWewn R1PY Wpann a7 10012

R
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RNTS

TAWAT NTVAL 2IDY TIRY RIZMAT DR P27 PTIT IDIWT [wDwng
-W RD RO OV ONAMY 130

P27 TDI0 +77AM TAMD

P2 DAY MRY ROXWAT OV NIAMY 15°7° 22Wn LOWHIW 1D

A9107 DX P20 AINA 72N

991077 NR PMW NIRD ROXINT QY CNAMY 10000 02w 0OWNIw 10

1979 RDY IR KON DR P27 191077 ,00WAT 1907 IRdKRNA XY 72WNT 1720

:NDOY AT
DIANKR NN A2 P 2OTIDN 71207 nUP 7 suDwnd
U

- 0°M5NT N2K "hynsg (m

DIANR NONNR 73932 YYAN Q0P 17 172 72w

DINR NN 73%32 YR qUp 7TW 2MONT N0 SNYNDYT (A0 07w vownaw 1o

YV VT IPNA 72N

Y¥2 11w 2OIDNT NMIR CNYNOT 10 D2WN OWHIW 7D

JIWRIT VWA DN DVINTIT DOV WY WY XY 1020

DPIINRT 71°32 A0R 17 (AN 72wn

DPIART 72°32 O 7T M5NT NN PNYNDIT (I YW vOWRaY 10
111932 MO AOR X2 77 ,NIARA 71°33 YV DMMON A0R 177 ,00WNT 19107 IR XY WD 120

Bakabisha

Appendix D: Experiment 2 - examples for incorrect responses

response preamble lead-in sentence
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_ noOPWHA IRM 1Y - N2 NINANT | Y ,NOPWNA DaN0n RITWD
(1) verb switch
jalalitminbivaminit U s -1y N stiviten]

DeRY W MITPWAN CNSYONT | LKW DY %O RITW IR

(2) Se- > Sel nHRWA poYNaR nna PR

plrlstah
(3) preposition | Napwn2 mvHY N0 WY -W DA SNANANT W ,N9pwna Hanoa RIS
other than be- 11277 b

Appendix E: Experiment 3 materials

tail Argument
sentence type status set
7PN 72 772 RIAW 7NN AR08 CNPNE IR RY 17w 0107 in-situ arg
TN 72 R TINAT 20000 CNPNY  NIRTINM XY 7w 017 gap |
73702 772 772 R TN TIT PR IR RYY 77w 199 in-situ adv
71102 772 RIAW AINRT TIT NPAY IR KX 7TW 1D gap
M9 72 PPIYNa N0 RIW 7w DORWANA SNYNDNT 220N AR 1w 993 in-situ arg
M27N72 1°2I9NA2 2000 KW 73800 DURWHTA TNYNOYT W0 2R W 923 gap )
NIRWA2 72 7°°VNE7 2000 RIAW 721720 DI2T2NT02 SNYNDIT Q90N 20X T Y9A2 in-situ ady
ORWPA TIYNAY 2100 KW 721790 MAT2NA SNYNOIT ,D°I0N 2R W Y932 gap
MITPWA 72 POYNIY 2°1N7 RIAW 771727 IPnan NPRWR SNPYONT LRI DY %07 9ORY nX in-situ arg
MITPW2 POYNT? 221NN RITW 771727 Pman NPXWY SNYONT XYW DY 7807 DORY R gap 3
PRI NYRWA 712 POVNTY DANT RITW 771000 MITRWAR MNOYONT LKW DY 71X DR AR in-situ adv
PN NPRWA POYNTY 2 ANT RIW 7007 NITPWAR *NOYONT RN DV X7 PR IR gap
NIPPIR2 72 PARTY 20N RIIW 1279 373770012 NI51 1T DR TpA% 7172 in-situ arg
MP>IRA PARATY 2107 RIAW N9 7°X71°H01P2 N1, NT DX P20 772 gap 4
7°XT7D01P2 712 TARTY 2NN KW N9 NIPYIRA PN T IR PR 7772 in-situ ady
TPXTDONPA PIRA? 2NN RITW NFIOWAT NIPPIRA °NI011 N7 IR P22 7172 gap
MIp>>72 712 Y307 1987 RIIW NANRAT 702 SNRWINT ,MNNA X0l 01w nR in-situ arg
MIp>>72 Y1307 ML RITW NIANKRAT 70272 NAWINT NN [X°1 01w Ik gap 5
77072 72 V1A RN RITW WA MR "NAwINT ,MNAN2 7R 01w NR in-situ adv
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77072 Y307 1P9RI RIW A WAn NINYTANA SNRWINT ,NNAN2 1301 017w NN gap
NYYIXPAA 72 RIANT? ART RIAW NI»IWn7 NND0A N3 ,0%I1A10 M2 DX 001D RoAw °197 7w in-situ arg
NPYIEPHA RYANA? ART RITW NI°IVAT MO0 "Nai Tl , 203t M2 IR 07D X32w *10% T gap 6
N1IDD2 772 RINNT? ART RITW NOVIRPRT 7872 20Tl , 20010 M2 DR 0079 XA *10% Ty in-situ ady
N5 RYANTY ART RIIW MOYIXPAT 7782 "Nna71,0°1a1 M2 DX 0019 XA °19% T gap
NPNIDA 72 2197 RITW NITNA 33872 PNIPN0T ,NURNAA I WA NR in-situ arg
NN PIOT KA NTA7 7RI PNIPNON ,MORNTN 0 WY SNX - gap ;
738772 712 D197 RIIW NATAYAT 77 PNINPN0T ,NURNTA 10 WA INX in-situ ady
X2 DTOT RITW NATAAT TR PNINPN0N ,MORNAN M wRw N gap
PEIWY 72 19707 RIAW NIV ATV DR SN2, URMOPITT DR WOAT 1MW 2192 in-situ arg
PRIVY TIONT RIW NIV ATV DR NIV L, ORNVPITT DR WINT CIPW "7 gap g
77122 772 TN R RN AR DR NI, ORVPITI IR WA 1w 2107 in-situ ady
77122 TOINA RITW ARYAYAT AR DR N2V, ORTVPITI IR WA W C17  gap
MYP2a 12 10277 YR XYW PN 1102 *NINANT ,NOPWAn oY 00 1YW in-situ arg
mM2p2a PRan? MY83 XY PITT MN2 2NINaNa ,NopWwnT OV 070 WS gap 9
T2 12 PRATY YT RIW IRIOT DAY TNINANT ,NOPWAT v 40 TWw3 in-situ adv
A2 AT OXA RITW IRIOT NR1Z PNINANT ,NOPWNRT oY 00 1YW gap
NMI2°IR2 712 7°¥9 301 RIAW 72V D127 9V 2NPN0i ,N°HI0 21y NW Nk in-situ arg
NM>™MIR2 POV 3T RIAW 72V NI 9Y NoN0 ,A0I0 A1V W IR gap 10
N92IM2 772 POV AT RIAW AUpwa A3°05 Y °Nan0a ,0%010 A1y NPY nR in-situ adv
NI2I72 7599 271 R T0PWa A% HY °NoN0 ,NPO0 ATV PP IR gap
21772 12 990 373 KNI TOPA 2NN DR NPRI ,2977 DR WY VWS in-situ arg
21772 9917 X713 R VP 2INAT DR PRI ,2077 IR WY VWS gap "
2N 12 990D 373 RYIW J0PT 23077 DR PRI ,2077 DR RY VWS in-situ adv
21012 9907 271 RIAW JURT 2077 DX CNPRT ,2077 DR XY WS gap
QIRND 712 TN 2103 RIAW NPIVNDT APPRaN NATIRNT L2002 TN 7YY INR - in-situ arg
QIRND MN? 21N KW MPIVNDT AR PR PNATORNT L2002 T3INT 77V R gap =
P72 772 7IMN% 2 INA RITW NV NPAIRNDIA XNATIRNT 790N TN (7YY NR in-situ ady
P2 TWANY P INa RITW NUYMAT NIMAIRNDA SNATIRNT ,IPNNN2 TANT ITYY IR gap
79PN TWn2 72 9207 %7 RITW NUN9RT 171902 2NN ,AW 1YY Donn 99aa in-situ arg
79PN TWn2 7N A7 RIIW NYIIDAT N°IONA NI MW ITYY 9N 992 gap A
N10N2 772 92N 79X R TIXPR A9PNA N1 AW 1YY Dnn B9aa in-situ adv
"IN 92N A7 RIAW T8RP0 A9IPN2 CNAOT ,TOWATYY D P32 gap
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2VW V1WA 12 AR WRYNT RIIW TAO7 TR IR SN L,NPR DW PRI 102 in-situ arg
N2WW WA WYA? WpYNT R 7237 T1ET DR PNI01T ,NOK YW R M0 gap ”
TPX2 12 WYY WRYNT RITW NNAT 2WT DR SN0 19K YW n0RT 9102 in-situ ady
PRI MY WRYNT RIW INAT IAWT NIR ONI0T,19R Dw R 102 gap
MD°0N2 72 WANWwa RIIW 727900 79700997 ¥ SN02%T LR M0n Wdna Suws in-situ arg
MD°N2 WANWA RITW 72°Y17 AnMowhoi HY "n12°T 0> 109an T0enT Ybwa  gap s
777190792 72 WANW RYTW TN NI DY N02°7 ,0P 100 J0an; Yuws in-situ adv
TMMIBLYD WANWA RITW AMANT MAPTNA 5V 901207 ,LPP10an TaN Yuws  gap
MWIIa 72 RN KW DPNPRT PIRYIPAR SNRop 12108719 DR 00D TIRWS in-situ arg
MW RN XY NP0 ER2IPAR SN0 172190197 DR 001D TIRWS  gap 16
TPXPLIPA 12 ARANT RIIW NTANNT MIWPAATA SNA0PIT 192100100 IR 070 TIRWS in-Situ adv
TPXPYIPA ARANT KWW NTANDT MW PNR0PIT ,1I00TI9 DR 001 TIRWD  gap

Appendix F: Experiment 4 - self-paced reading

It has been shown in the FGD processing literature that the filler is maintained throughout the
dependency with at least some of its features (Gordon et al., 2002; Wagers & Phllips, 2014; Ness

& Meltzer-Asscher, 2017, 2019).

Stepanov & Stateva (2015) report an English SPR study (their Exp. 2) comparing embedded
declarative clauses such as (15) with embedded adverb questions (or wh-adjuncts), replacing the

complementizer with the wh-phrase ‘how quickly’ such as (16).

(15) The reporter didn’t know that the soldier shot the panel of doctors in the hospital

(16) The reporter didn't know how quickly the soldier shot the panel of doctors in the hospital

They measured increased reading times throughout the dependency only in the adverb-question
condition. They take this to reflect a maintenance cost for the latter compared to the former and

conclude that wh-adjuncts instantiate a filler-gap dependency similarly to arguments.
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Thus, the experiment shows that adverbial dependencies are also resolved clause internally.
However, they only compared cases with no dependency to cases with wh-adjuncts. As they did
not compare wh-adjuncts to argumental dependencies, their conclusion that wh-adjuncts do indeed
form a FGD similarly to arguments is not fully warranted. It is possible that, though fully resolved
clause internally, in the case of adverbial dependencies, more can be done, and is done, before the
verb is reached (since the interpretation of the adverb does not depend on the verb). This would
entail a maintenance cost for argumental fillers, but a reduced (though present) maintenance cost

for adverbial fillers.

Experiment 4 was conducted to determine whether an increased maintenance cost for holding
argumental fillers in early RP configurations can be measured as compared with adverbial fillers.
If an adverbial filler is, at least partially, resolved early in the RC, then these storage costs should
be reduced following the RP as compared with the argumental condition, where early
interpretation and therefore complete dependency resolution is not possible until after the verb is

encountered.

To test this, an online self-paced-reading task was conducted, in which the filler, argumental
or adverbial, was followed by an RC which begins with an early RP, followed by a long RC subject
on which costs of filler maintancnce can be measured. RTs on the subject NP of the RCs were to
be compared to the same subject NP in sentences with a sentential complement, where no
maintenance is necessary. If indeed early resolution is beneficial for the adverbial filler but less so
for the argumental filler, then processing the subject NP should be similar to the sentential

complement condition in the adverbial condition, but longer in the argumental condition.
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Method

Participants

Twenty-two Hebrew speakers, aged 21-35 (M = 24.5), participated in the experiment for which
they received course credit. Sixteen of them were monolingual and 6 were bilingual native

speakers of Hebrew and Russian (4) or English (2).

Materials

The experimental materials consisted of 20 sentence sets, crossing the factors: Argument Status
— adverbial/argumental; Clause Type — RC/sentential-complement, in a 2x2 factorial design (see

sample material set in Table 12).

1 Adverbial, Relative Clause

ha-mafgin ha-da’atani hutrad me-ha-dvekut Se-ba rov ha-ovdim ba-misrad ha-memsalti he’eminu

ba-konspiracia

the-protestor the-opinionated was+bothered from-the-devotion that-in-it most the-workers the-office

the-governmental believed in-the-conpiracy

“The opinionated protestor was bothered by the devotion with which most of the governmental office
employees believed in the conspiracy”
2 Argumental, Relative Clause

ha-mafgin ha-da’atani hutrad me-ha-konspiracia $e-ba rov ha-ovdim ba-misrad ha-memsalti

he’eminu be-dvekut
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the-protestor the-opinionated was+bothered from-the-conspiracy that-in-it most the-workers the-

office the-governmental believed in-devotion

“The opinionated protestor was bothered by the conspiracy that most of the governmental office
employees believed devotedly”
3 Adverbial, Sentential Complement

ha-mafgin ha-da’atani ta’an Se-rov ha-ovdim ba-misrad ha-memsalti he’eminu ba-konspiracia be-

dvekut

the-protestor the-opinionated claimed that-most the-workers the-office the-governmental believed

in-the-conspiracy in-devotion

“The opinionated protestor claimed that most of the governmental office employees believed
devotedly in the conspiracy ”

4 Argumental, Sentential Complement

ha-mafgin ha-da’atani ta’an Se-rov ha-ovdim ba-misrad ha-memsalti he’eminu be-dvekut ba-

konspiracia

the-protestor the-opinionated claimed that-most the-workers the-office the-governmental believed

in-devotion in-the-conspiracy
“The opinionated protestor claimed that most of the governmental office employees believed in the

conspiracy devotedly ”

Table 12. experiment 4: sample material set. Critical region is underlined.

Materials were divided to four lists in a Latin Square design. All lists contained the same 40
grammatical filler sentences which included, among others, sentences with subject RCs, DO RCs,
sentential complements with pronouns appearing in various positions and sentences with non-filler

adverbs. This was done in order to blur the experimental manipulation and to keep filler sentences
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at a similar complexity level as the experimental materials. Overall, each participant saw a total of

60 sentences. The full set of stimuli is available in Appendix G.

Procedure

The experiment was conducted using the online experiment platform PCibex (Zehr, &
Schwarz, 2018). Participants read sentences word-for-word at their own pace, controlling the pace
by pressing the space bar. 75% of materials (both experimental and filler stimuli) were followed
by a shallow yes/no comprehension question to ensure concentration. Accuracy rates were meant
to constitute the experiment’s exclusion criterion. The experiment began with five practice trials

familiarize participants with the method.

Results

Figure 4 and Table 13 show reading times in the critical region in the different conditions. As
is apparent in Figure 4 the critical region in the sentential complement conditions was read overall
slower than the in the RC conditions. So, though this fact is interesting in and of itself, this pattern

could not be informative regarding the research question at hand, and the experiment was halted.

700
650
600 compl

550 —adv compl
£ 500 adv RC
arg compl

—arg RC

450

400

RP subject verb
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Figure 4. RTs for adverbial vs. argumental RCs and sentential complements.

Adverb Argument
Complement | RC Complement RC
7 57259 472.92 562.39 486.88
Subject 8 515.92 484.51 512.92 453.55
9 518.71 470.22 534.01 465.3
Verb 10 44797 433.11 485.97 419.89

Table 13. RTs for adverbial vs. argumental RCs and sentential complements.

Appendix G: Experiment 4 materials

Argument
Sentence RP position Status set
27702 1NN 229w 0229 DTN 92 7AW AYIRONTA PRX n 0 FGD arg
77IRDNA NN 1IN D°HWITK 0327037 DN Pow MR okt compl. |
7IIRDNA UNANT DHWIA D017 DOATIRT 92 7AW ARnTRAN PN vnn o FGD ady
7MITNA AMIRDNA AN DOV D273 DONIRT PO R n oyt compl.
MR WD NOXTA DHWPI QPN 217 7AW TTOP_NK IR PN RN FGD arg
770P2 NIAA7NA2 11IYNT MR DOMWPT DOIYUDINRT MW 127V p A cRmoat compl. 5
7770P2 1°IVNT 1IDXN DR DAIVIDINT 217 72w MIATNAT_NR NN PN RN FGD ady
M2a%N72 770P2 WPIVNT NOXAN DMWPI DIVNIDIRT 21T 137V PPANT oRDnT compl.
POYNT APOMNA DY DVINVPITI W 7AW IPNRT_NORWR DYONIT CWRIT PRI
mMTpPwa FGD arg
qPANT_NPRWI MITPW2 POYNT ARpoNINa 0T DOWINWPIT WY 1900 Cwr i compl.
POYNT APOAN DY OVINVPITI W 7AW NUTPWR PYENT WK PN 3
apPman_NORWa FGD adv
MITPWI IpnnT_NPRWA POYNT AR2NNa 22V O0INpITI Y 19°0 wRIT T compl.
NPT WDART TNPWHNT TIWNI 22T 217 7AW OXPOONPAN TN ANV PI0N FGD arg
TPX00NPA NPT MWK CNOWHNT TR 7AW W W YT PaonT compl. 4
TPXHONP WPART PNYWRAT TIWRA Q7AW 27 72w MPATIN TV ANV P00 FGD adv
NPT TPXIPOONPI AR "NPWANT TIWNI D27 W W InvTa ot compl.
MINPHAPOXT TP IN DR D°RYTIDOT 210 72w AXOPAN DT MTTN 700N FGD arg s
T¥95P2 NIANPN DRI IANA DORONRT DORVNOOT W VI M amnea compl.
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Y0P WIPHNT 2NN DOXONRT DPRUTIDOT 210 72w NIRRT QT3 M 3008 FGD ady
MR 7X°OPA DT TP IAING DRMART DORYTIDOT W VI M agnea compl.
70N 17PN YOXCIN 03WOLDT DN W 7AW NWIANIN TN VPW PR FGD arg
NWI27N2 707072 1TPRNT VXA 0°I0DUD DO WY 703 vpwa Jpnw compl. 6
W70 17PN $OX°TN 02I0DVDT DODIXT I AW T0INTIN TN VPW PR FGD ady
70N72 NYI22N2 VTRANT YN0 0°I0DWDT OO WY 103 vpwa Jpnw compl.
79PNY MV NPIONAN DOIPVRAT DWITIV0I 9 7AW FAPAA_DY 190 YIna Dannn FGD arg
73912 1DIPNY 1TV NPIONAN DOIPUEAT DOVITIVON YOV PART YIna annn compl. ;
TA772 1TV NI5NAA DU IPVXAT D0ITIV0 93 1AW 9PNA_DY 19°0 Y1 2annn FGD ady
79IPND 73712 1TV N2IONTA DO1VXAN DP0ITIVON 2OV AR YIIna et compl.
YW NPT WANW TV QRO 001302V MW 1AW PR32 N2 W 0w FGD arg
7782 WO NPT WANWA 1Y DONR O D°101ava Iy uop ywwnn o compl. g
PR WANW TIYIN DR DT 021020 Y 7AW YWHNT°TA 2 [wwnn 0w FGD ady
YWOT_NT°T2 PRI WHNWR 733V DN 0T D202V Y vhp wwna vws compl.
NPNIVPA IRIP TOVIRN DWW DORDT 2D 72W 7RI JAXYAT PRI ORP O FGD arg
77502 NIPIIVPA IR IVIRA DIWIMT Q2RI POW WD PRI ORPOAT compl. 9
7PN IRDP TPWIRD DWINAT DORNT 2D 72w NPIIOPAN JARYNT Y3 RPN FGD ady
NPIIVP AR NP VRN DIWIINT DOORNT 20w WA 7ONITRPDT compl.
9XT2 Y99°0 A1DWAN D°IP1T 0277 27 7AW 323007 7 1017 10N FGD arg
723012 TXM2 9900 ANOWN QUIPT 03I1TT 21 MK onT enT compl, 10
19012 179°0 ANIWAN DOIPTA 22107 21 7AW XA A 0BT NN FGD ady
9312 ANN2 9970 ANOWAN 02IP1T 0°OTT 21 MR Mo N compl.
NPPIRNDA 151N 77WNHA D211 2°IWE 217 7AW AR P 7O WIWNT 000190 FGD arg
TROPI2 NPPIRND2 AN AYWHNA D2NWE DWW W qwn wwna voaen compl. "
RPN 19N 77WHna DAY DWW 217 7AW NPHIRNDTA TN WD O 1 FGD ady
NPPIRNDI AP PR 120N APWHRNA D2INWA DWW W AW vwnn voren compl.
faMadiainivim R iplati iy lninigtatalaghtaiyiaty Raliviahlelalintizdy iz o bhnioiataRaidis ek e RoRiohicty FGD arg
N 13N2 NPV 1220 TN 22NN 2YonNan WY wwn weIRa Y"ams compl. 1
M°I15N2 192°7 372007 DIANNT DY95INN 1Y 1AW NPV D2YNT WOIRT 2"31a0 FGD ady
NPHINIY N°10N2 19200 7720 Q03NN o°oIea WY wwn wIRa Y'amn compl.
WY YW 1T DNV DIWPYT D°9YNNT W 12w 71X 11311 217307 1aRNT FGD arg
TPYI N2VW_PIWI 1TV 01NV DIWPYT DO WY 1011 19307 ke compl. 13
TPXI VI PNV DIWPYR DOONYNNT I 12W 1WA 171 219207 RN FGD adv
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NAWW_Y12WA TP 1V PNV DOIWPY 2ONYNNT 3wy 0T 17307 aRnt compl.
NPYIZPR WHY VP MDA DATIPT DPTAWA 92 7AW ANDVIDIN DWINT WINT NIINDT FGD arg
TRMBY92 NIYIPRI WY VP INDI DATIPT DVTWA 23w P W npopg compl. "
7RIV WHW VPN DT OTAW 9D 7AW NPVIRPRAR DWINT W NINRT FGD adv
NPYIPR IRMNMOVHH WOV BPPIND TNTIPR 0TI POV AT WA nponT compl.
29Y2 19NNWT 2237 D3NDPWT DOIMAT 217 12w PrIwna 911 W 1R0aT FGD arg
PIWNAI 202 1BNNWS 12072 D2NWA DTN AW 73 [wwna a1 compl. s
PIWMA DN 72372 D NW 2T 217 12w 2792 T30 JWwh 1035 FGD ady
29¥2 PN WANWT 0207 DONWT DA W 720 wwna AT compl.
72012 PIY DYWYWHM DPNINT 22800 93 7AW NYaNan 27200 1WA 7900 FGD arg
NY2313 722012 PMW DYWYWAT D RNRAT 21000 Yow nnw whan 7 compl. 16
NV PO IWIWHM DOPINRAT 218000 93 7AW 72°0101 27200 WA 100 FGD ady
72°012 NV WV DYWYWAM D RINRAn 200 Yow nnw A 7 compl.
TP122 0¥ 7AW QYD DOTAPNN W 1AW NTIT_NK NN 220100 770 FGD arg
T1732 P22 Y2 TAOWN QYD QW IWY Twn Po0wnnan smn compl. 17
7172210V 723WAN DYIDMAT DT I 12W IPIAT_NR NN 220017 77100 FGD ady
IP122 1722 WY 7OWAN DOYIOWAT W Y Twn S30nnn 7T compl.
PITRI WA X PN DODIIAN 2PN AT 12w Y0975V 1207 YINON 1IN FGD arg
5092 Y1TPRI WAL RPN D°OIXAN 2PN AW T Yo s compl. 18
D092 WA AR ONN DIDIRAT DOIPANT AT 1AW IIVRA_DY 1237 PINDT 1R FGD adv
YITPRA D092 WA 2°IR_DNn PO Ovpaea MW N0 Y yent compl.
712792 10207 D 9K 0°°1XYT D°ORT I 12w NOMT_DY M1T PMang mos FGD arg
1192 79°92 a7 DONHRTY D1IARYA DOKRT Y 7% Dmann oo compl. 19
112112 1027 DORORM 011XV DOPORT "I 12 72770 2¥ M7 9mani 9mon FGD ady
77°92 11212 1027 DOMOHRTY DPIARYA DOKRT WY 7% Dmant oo compl.
013217121 2°°1172M DRI DOYPWAN 93 12w IXINT_NR XN NTANT arn FGD
X113 D132 17727 DIV DIVWYN DY PWRN 2OW APA MARNI AT compl. o 20
sl iivd laleh e tas Rakle bi7a5ry lakivalrlizgaty Rolol ili7eh oty B a1 G\ aRRANfaYaby Ma Lty FGD
0131 XN WIPT OINTIM DOVWIA DY PWRT 200 T7A NANT AT compl. v
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"2pn

.(filler-gap dependency) ox3-2%° N0 2112 733 11°2 12°7 (7730 ,resumptive pronoun) amm 73 1%
,adverbial) nYox°2m7X1 (argumental) NPPuIAAIR SOM-RWIM NPT NPRIDDA O°°010T DONYAD ,NMava
N2 1Na 7AW N NRY TR R (WOPK Lin-situ) n°Hyo-1na yomh 20910 2on7ad ,nona L(1D-IXRIN
(@7 a0 Learly RP) npiosn

TADIVOR ,PUPR 1IN TIWORT QTP DRA P TAVAIW RAT ORA-179D NN T2V HY Ipnna 112 K¥nn
737 7 TAVIVORI TAVAT DYV MDA WENT NweR Cnw .(active-filler) 1%%9-20vpR nXpIw
nSLRN AR TAPR NWHOR NPIANN ATAY 92 Ry 1 (Structurally motivated) nsizn amam
NOWANT TIXLYAT W A7 PIVIA NPAY 2120 Cvan TREN Haw 7Rya oXa 1 (thematically motivated)
.2¥19777 SUnN T°P5N 0°72PR DPRY ,Q°2TMNTR DWW TPEDIDIVIR O 21927 IWORN N1 19993 NOWIAD 71X
TXYIDIIKY YOXT? T2 172W MTIPI2 ORI M1 19 HY1, AMINT FIRVWISIWIR D0PN? Wpan T2V T WA NN
Rip

JIPDT N3P 9210732 NP AIMTR MIPUTY NP0IAAIR NPT 1°2 "NONWA ,72V70 NX2°0% DR NPn? NIn oy
X7 DT DO07A0W KT NIWWR ,NP0IA0 PXVIDILIRY DD TV PIIIN 12997 NPYLIAAIR MPUTaw own
SV PXUIDI0IR ,NRT NAWT LT3 NPIWA IPOPW IR LIWODIR 27307 T3 PNTW 37D PR L1 DY ;07N
DRTRYA NIPN N0 A7VIN 10 9V ,999X00;7 Y19 MDD DY NIvwI X7 N1YAINTIR NPT

NAWY ,NPRVIARIR MPPTA 0°9°2p WODIR OO0 11 DORTPWA D730 17 9D 1DWR MP°APa *10°1 NIRXIN
0°17730 ,0°9°2p DIAR L3 1WA PO *10°1 MIRXIN 7971 MD TV ANTW NPT NPT WK D730
DI0PM N7 7AVA N2 79D DY ATNIDATA 00NN 12K DPRYMAN L7911 MNPTN2 DP9 DONTPIN DH0IA0IIR
D77 DY OPR IR N2V DOPITRT QIR DONTPM DOD0INRIR D170 L1 DY .P0IND TOXDIDI0IK

.07P% M2NT N°NY P ATRIN 017302 WaNW? 1P 19 DY ,23197 28 MIYwI RD N1PP2INTR NPT, NRT R
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