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Abstract

We present the results of three offline questionnaires (one attachment preference study and
two acceptability judgments) and two eye-tracking studies in French and English investigating
the resolution of the ambiguity between Relative Clause and Pseudo Relative interpretations.
This structural and interpretive ambiguity has recently been shown to play a central role in the
explanation of apparent cross-linguistic asymmetries in Relative Clause attachment (Grillo &
Costa, 2014; Grillo et al., 2015). This literature has argued that Pseudo Relatives are preferred
to Relative Clauses because of their structural and interpretive simplicity. This paper adds to
this growing body of literature in two ways. First we show that, in contrast to previous find-
ings, French speakers prefer to attach Relative Clauses to the most local antecedent once Pseudo
Relative availability is controlled for. We then provide a direct test for the Pseudo Relatives pref-
erence, showing that Relative Clause disambiguation of strings that are initially compatible with
a Pseudo Relative interpretation leads to degraded acceptability and longer fixation durations.
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1. Introduction

One strong hypothesis in psycholinguistics is that language processing is governed by univer-
sal mechanisms grounded in principles of optimal computation. From this perspective, crosslin-
guistic variation in parsing preferences is only apparent and ultimately reducible to grammatical
variation. From this perspective, when properly formulated, parsing principles are reducible to
the interaction of linguistic structure with basic principles of economy of computation, such as
those evidenced in primacy and recency effects. Principles of this sort, which dominate models
of language processing and are often observed across cognitive domains, can hardly be construed
as acquired. Taking for granted that economy considerations (necessarily of a universal nature)
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are a cornerstone of explanation in psycholinguistics, the debate has therefore typically focused
on the relevant level of representation at which economy principles apply and on the complex
interaction of economy and faithfulness to a message at each level of representation.

Issues of learnability, discussed in detail in Fodor (1998a,b) further strengthen the universalist
perspective: children need to parse the language they hear in order to acquire the grammar of
their mother tongue. This will be very hard, if not impossible, if principles of parsing have to
be acquired themselves. And principles of parsing can hardly be acquired as long as there is no
grammar to base this process on.

The study of sentence processing played a crucial role in shaping this debate and the resolu-
tion of syntactic ambiguity contributed crucial insight into the mechanisms underlying structure
building and interpretive processes. Parsing principles of minimal effort have been shown to
constrain the way we build and navigate complex linguistic structures. Abstracting away from
the obvious (often fundamental) differences across models, the underlying principles have been
shown to apply in a regular, predictable way across languages with any variation firmly grounded
on independent grammatical differences.

There is, however, one domain of research in sentence processing where universality was
famously called into question: Relative Clauses attachment (Cuetos & Mitchell, 1988, and much
related literature). Relative Clauses (RCs) have featured massively in the psycholinguistics litera-
ture, providing an important testing ground for parsing models from early studies on garden-path
sentences involving reduced relatives (structure building strategies), to studies comparing local
vs. long-distance movement in subject and object relatives (assessing memory mechanisms) to
work on RC attachment preferences in various environments/languages (locality of attachment).
Cuetos and Mitchell (1988) first observed that speakers of Spanish and English displayed a strik-
ingly different parsing preference in the resolution of syntactic ambiguities involving two po-
tential attachment sites of an RC: while English speakers relied on principles of minimal effort,
attaching the RC to the closest potential host (the most local NP the actress) in (1-a)); Span-
ish (and as it later appeared also French, Italian and Dutch a.o0.) speakers appeared to violate
this principles, showing an overall preference for attachment to the non-local host (the maid in
(1-b)). The locality principle governing attachment seems therefore to apply differently across
languages.

@) a. Someone shot the maid; of the actress; that, was, standing on the balcony
b.  Alguien dispar6 contra la criada; de la actrizy que; estaba; en el balcon

This asymmetry was particularly striking because of its exceptionality and specificity. Span-
ish and English speakers, in fact, show the same preferences when disambiguating sentences
which involve principles governing structure building and filler-gap dependencies, they also show
the same tendency to prefer local attachment when constituents other than RCs are tested (e.g.
when attaching temporal modifiers in: John said that Mary left yesterday). These findings gener-
ated a rather vast literature aimed at explaining away the asymmetry. The in depth investigation
of RC attachment across languages and structures uncovered a variety of factors that contribute
to the disambiguation of RC attachment and the processing of adjuncts more generally. It is now
apparent that semantic, pragmatic and prosodic factors all contribute to the disambiguation of
sentences involving multiple potential hosts for a RC, and that these factors apply in substan-
tially the same way across languages (for recent reviews see e.g. Grillo & Costa 2014; Hemforth
et al. 2015).

An important recent development in this debate came with the discovery that the previous lit-
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erature on RC-attachment contained a grammatical confound in the cross-linguistic comparisons
(Grillo, 2012). A subset of the languages under study, including Spanish but not English, allow
for constructions known as Pseudo Relatives (PRs). Faithful to their name, these imposters are
string identical to RCs. The two constructions, however, display very different structural, inter-
pretive and prosodic properties (see below for discussion and references). Crucially, there is no
attachment ambiguity under the PR parse, as the first NP of a complex NP is the only accessible
subject for the embedded predicates, in other words: High Attachment is obligatory with PRs.
PRs are found not only in Spanish but also in a number of so-called High Attachment languages
(including French, Dutch, Greek and Serbo-Croatian a.0.). PRs, however are not available in Low
Attachment languages including English, Basque, Romanian and Chinese. Not recognizing this
grammatical distinction necessarily put the burden of explanation of the variation in attachment
preferences entirely on the parser, causing the crisis we discussed.

The discovery of this confound led to the formulation of the PR-first Hypothesis, which
suggests that PRs are both interpretively and structurally simpler than RCs and thus should be
preferred by the parser. Recent results on RC-attachment indirectly support this hypothesis by
showing a strong effect of PR-availability on RC-attachment: when the PR-confound is con-
trolled for, and only unambiguous RCs are tested, a strong tendency to attach locally is observed
across languages and structures. Non-local/High attachment is observed across languages when
a PR reading is available.

In the present paper we extend these findings in multiple directions. After a brief introduction
on the contrast between PRs and RCs and a short summary of previous experiments on the
effects of PR-availability on the resolution of RC attachment ambiguities (Section 1.1), we show
that French speakers display a clear preference for Low Attachment when unambiguous RCs
are tested and other factors (such as prosody or referentiality) are controlled for (Section 2).
As predicted, High Attachment is observed with the same complex DP+RC combinations in
environments that license PRs.

This first study sets the stage for the main contribution of this paper: to provide a direct test
of the PR-first Hypothesis, by evaluating the processing of PRs and RCs in the absence of at-
tachment ambiguities. A straightforward prediction of this account is that forcing a RC-reading
in locally ambiguous PR/RC environments should lead to observable processing costs, in terms
of e.g. degree of acceptability and reading/fixation time at the disambiguating region. This is
because disambiguating in favour of the RC reading would force reanalysis (or re-ranking of par-
allel parses) of the initial PR-preference. We tested these predictions in two sets of experiments
using acceptability judgment tasks (Section 3) and eye-tracking while reading (Section 4). The
eye-tracking studies serve a second goal by allowing us to explore the time course of the PR/RC
disambiguation. These studies were conducted both in French and English to allow comparing
effects of the same variables across PR and nonPR languages.

In line with PR-first’s predictions we found that forcing a RC reading in otherwise PR-
compatible environments leads to higher complexity as indexed by lower acceptability and longer
fixation durations. Importantly, these effects were observed in French (a PR-language) but not in
English (a non PR-language), which shows that the relevant variable is PR-availability and not
to our manipulations per se. Overall, the results further support the claim that parsing principles
are universal: previously reported cross-linguistic differences in parsing preferences are strongly
grounded on independently observed grammatical differences and thus epiphenomenal.



1.1. Pseudo Relatives and PR- rst

Relative Clauses in the complement position of perceptual verbs in languages like French
(2), but not in English, are ambiguous between a RC reading (2-a), and the so-called Pseudo
Relative reading (2-b).Despite being string identical, PRs and RCs are both structurally and in-
terpretively di erent. As shown in (2), and further illustrated in (3) and (4), The CP is embedded
within the DP it modi es in RCs but it stands in a sisterhood relation with the same DP in PRs.

(2) a Jeam vu [dpl' [np homme[cpquicourait.]]]
J. hasseenthemanthatrun.
“John saw the man that ran.'
b. Jeara vu [pr[dp I'nomme][cp quicourait.]]
J. hasseenthemanthat ran.
*J. saw the man running.'
c. John sawgr the man running].

Relative Clause PseudadRelative
3) VO 4) VO
saw DP saw SC
the NP DP cp
/\
man CP the man that ran

T
that ran

This structural dierence is accompanied by a sharp interpretiveedince: RCs denote
properties of entities (5), PRs denote events (6) and roughly correspond to eventive Small Clauses
in English (2)[c]?

10n PRs see e.g. Radford (1975); Kayne (1975); G¢a980); Burzio (1986); Cinque (1992); Rizzi (1992); Guasti
(1988, 1992); Koenig & Lambrecht (1999); Rafel (1999); Casalicchio (2013); Moulton & Grillo (2015); Grillo & Moul-
ton (2016, Under Review); Grillo & Turco (2016a) among others.

2For clarity of presentation, we show a simpli ed semantics for PRs, for a more detailed discussion on the syntax-
semantics of PRs see Moulton & Grillo (2015); Grillo & Moulton (2016). For discussion of how these structuesl di
ences are encoded at the prosodic level see Grillo & Turco (2016b).
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