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ABSTRACT

The debate over whether universal parsing mechanisms are necessary to
explain sentence comprehension is clearly a fundamental one for cognitive sci-
ence. This dissertation focuses on the relation between syntactic ambiguity and
principles of economy in the parsing of ambiguous Pseudo Relative (PR)/ Rel-
ative Clause (RC) strings. While the principles of locality would predict local
attachment in (exclusive) RC contexts, PR-first Hypothesis (Grillo & Costa, 2014)
predicts high attachment (corresponding to a PR parse) in ambiguous PR/RC

contexts.

We test the offline and online effects of PR availability in Spanish using
a variety of research methods (eye-tracking while reading, sentence completion
task, forced-choice questionnaire, acceptability judgement), while also looking at
the interaction with other factors such as aspectual properties of the embedded

predicate.

The results reported here are robust across studies and show an influence of
PRs on the parsing of RCs: when PRs are not a confound, and relevant factors are
controlled (e.g. length of the clauses), locality principles apply to RC attachment;
when PRs are available, attachment preferences shift toward the non-local option.
These results support the universality of parsing principles and suggest that cross-
linguistic variation in RC attachment is epiphenomenal and largely attributable
to the asymmetric availability of PRs across languages. This dissertation also
provides a detailed description on PR-licensing contexts that might be useful for

future research on RC attachment preferences to avoid the PR confound.

Keywords: Universality of parsing Principles; Syntactic ambiguities; Optimal
Computation; PR-first Hypothesis; Pseudo Relatives; Relative Clause attachment;
Aspect; Eye-tracking.
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REsumMo

O debate sobre se os mecanismos de analise universal sao necessarios para
explicar a compreensao de frases é claramente fundamental para a Ciéncia Cogni-
tiva. Esta dissertacao centra-se na relacao entre ambiguidade sintatica e principios
de economia na andlise de estruturaspseudorelativas (PR)/ oracoes relativas (OR)
ambiguas. Enquanto os principios de localidade prediriam a ligagao local em con-
textos (exclusivos) das OR, a PR-first Hypothesis (Grillo & Costa, 2014) prevé uma

alta ligacao (correspondente a uma analise da PR) em contextos PR/OR ambiguos.

Nesta tese testamos os efeitos offline e online da disponibilidade das PRs
em Espanhol, utilizando uma variedade de métodos de investigacao (técnica de
registo dos comportamentos oculares (eye-tracking) durante a leitura, tarefa de
preenchimento de frases, questionarios, julgamento da aceitabilidade), ao mesmo
tempo que também analisamos a interagao com as propriedades aspetuais do

predicado encaixado.

Os resultados obtidos nesta dissertacao mostram uma influéncia das PRs na
analise das ORs: quando as PRs estao disponiveis e os fatores relevantes sao con-
trolados (por exemplo, o comprimento das oragdes), os principios da localidade
aplicam-se a adjuncao das ORs; quando as PRs estao disponiveis, as preferéncias
de adjuncao mudam para a opgao nao-local. Estes resultados apoiam a universali-
dade dos principios de analise e sugerem que a variagao linguistica na adjunc¢ao
da OR é epifenomenal e amplamente atribuivel a disponibilidade assimétrica das
PRs entre linguas. Esta dissertacao também fornece uma descricao detalhada dos
contextos de licenciamento da PR, que podem ser Uteis para evitar a ambiguidade

PR/OR em futuras pesquisas sobre as preferéncias da ligagao da OR.

XV



Palavras-chave: Ambiguidade sintactica PR-first Hypothesis; Parsing principles;
Localidade; Pseudo Relativas; Adjuncao da Oragao Relativa; Aspecto verbal; Ras-

treamento ocular

xvi



CONTENTS

1 Introduction

2 The case of variation in Relative Clause attachment

3

2.1 Relative Clauses do not obey locality principles . . . ... ... ..

2.2 The Late Closure principle . . . .. ... ...............

2.3 Construal and other syntax first models . . ... ... ... ....

2.3.1
2.3.2

2.3.3
2.3.4
2.3.5
2.3.6

Recency Preference vs Predicate Proximity . . . . . ... ..
The Linguistic Tuning Hypothesis: an experience-based,
syntax first proposal . . . . . ... oL
The emergence of Constraint-based Approaches . . . . . ..
A hybrid model: Unrestricted race model . . . ... .. ..
Factoring in underspecification: the Good enough approach .

The role of prosody: the Implicit Prosody Hypothesis . . . .

24 Summary . ... e

A confounding variable: the Pseudo Relative

3.1 The not-so unknown Pseudo Relatives . . .. ... ... ......

3.2 Featuring Pseudo Relatives . . . . . ... ... ... .........

3.2.1
3.2.2
3.2.3
3.2.4
3.2.5

Restrictions on PRsin Spanish . . . .. ... ... ... ...
PRs semantic features . . . . . ... .. ... ... .. ... .
PRs internal structure . . . . . . .. ... ... ........
DP analysis of single constitent PRs . . . . . ... ... ...
Differences between Spanish PRs, Italian PRs and European
Portuguese PRs/PICs . . . . ... ... ... .. .......

3.3 The PR-first Hypothesis . . . . . ... .. ... ... ... .......

3.3.1

PR-first and attachment preferences . . . . . . .. .. .. ..

3.4 PR-first Hypothesis: State of theart . . ... ... ... .......

3.4.1
3.4.2
3.4.3
3.4.4
3.4.5

Grillo & Costa (2014) . . . . . . . . . . . ..
Studies in Portuguese . . . . .. ... ...
StudyinEnglish . . ... ... ... ... . . 000,
StudiesinFrench . . ... ... ... .. ...........
Otherstudies . . . . ... .. ... ... . .........

10
16
17

19
20
21
25
27
29



CONTENTS

3.4.6

Summary . .. ... o o

4 Testing PR-first in Spanish and the effects of aspect

4.1 Introduction . ... ..... .. ... ... o
4.2 Previous research on RC-attachment in Spanish . . . . . ... ...
4.3 Testing PR-first and aspectual effects in Spanish . . . . . ... ...
4.4 Experiment 1: Acceptability Judgementtask . . . . ... ... ...
4.4.1 Participants. . . . . ... L oL
4.4.2 Materialsanddesign . ... ... ... ... ... .. . ...
443 Procedure. . ... ... ... ...
444 Resultsandanalysis . . .. ... ... ... .. ........
4.45 DIsCusSION . . . . . ..o
4.5 Experiment 2: Attachment questionnaire . . . ... ... ... ..
4.5.1 Participants. . . . ... .. ... o oo
4.5.2 Materials & Design . . . . ... ... ... ... ...
453 Procedure. .. ... ... ... ... oo
454 Dataanalysis . . ... ... ... ... L
4.5.5 Intermediate discussion. . . . ... ... ... ... ... ..
4.6 Experiment 3: Attachment questionnaire with length control
4.6.1 Participants. . . .. ... ... ... o
4.6.2 Materials & design. . . . ..... .. ... oL,
4.6.3 Procedure. . ... ... ... ... ... oo
4.6.4 Dataanalysis . . ... ... ... ... ..
4.6.5 Collapsing data from Experiment2and3 . ... ... ...
4.6.6 Discussion . . . . ... ...
4.7 Conclusion . . ... ... ...

5 Generation of Pseudo Relatives

5.1 Introduction . .. ... ... ... ...
5.1.1 The study of language production . . . . . . ... ... ...
5.1.2 Pseudo Relatives exclusive environment . . ... ... ...
5.1.3 Currentstudy . ... ... .. ... ... ... ...

52 Method . ... ... ...
5.2.1 Participants. . . . ... ... ..o e
522 Materials . . ... ...
5.2.3 Procedure. . ... ... ... ...
5.2.4 Data Analysis & Results . . .. ... ... ..........
5.2.5 Analysis of results in Spanish . . . ... ... ... .. ...
5.2.6 Analysis of resultsin English. . . . ... ... ... .....

53 Discussion . . .. ... ... ... o e

67
67
68
75
77
77
78
78
79
80
80
81
81
82
83
84
85
85
86
86
87
88
89
93



CONTENTS

5.3.1 Implications for future work on production . ... ... ..

6 Eye-tracking PR-first effects
6.1 Introduction . .. ... ... ... ... .. ... ...
6.2 Eye-tracking and other online methods . . . . ... ... ... ...
6.3 Testing effects of PR availability: an eye-tracking while reading
study ...
6.4 Eye-trackingstudy . ... ... ... ... ... ... . ... ...
6.4.1 Participants. . . . ... ... ... ... L
6.4.2 Materials & Design . . . ... ... ... ... L.
6.4.3 Procedure. . ... ... ... ... ... L
6.4.4 Dataanalysis& Results . . . .. ....... ... .....
6.4.5 Discussion . . ................. .. .. ...

6.4.6 Conclusion . . . . . . . . e

7 Selective effects of aspect in the parsing of (Pseudo) Relative Clauses
7.1 Introduction . . ... ... ... ...
7.2 Acceptabilitystudy . . .. ... oo oo

721 Method . . . ... ...
7.2.2 Dataanalysis& Results . . . . . ... ... ... ... ..
7.2.3 Discussion . .. ... ... .. oo
7.3 Eye-trackingstudy . . .. ... ... ... ... L
7.3.1 Method . ... ... ...
7.3.2 Analysis&Results. . . .. ... ... . o 0L

7.3.3 Discussion . .. ... ... ... oo e
8 Concluding remarks and future directions
Bibliography
I Acceptability judgement average rates (Chapter IV)
II First force-choice attachment questionnaire (Chapter IV)
IIT Attachment questionnaire with length control (Chapter IV)
IV Completion task (Chapter V)
V Lexical-semantic variables control (Chapter VI)
VI Materials eye-tracking study on attachment (Chapter VI)
VIISupplementary information of the eye-tracking study (Chapter VI)

X1X

139
139

157

163

179

183

187

191

197

199

203



CONTENTS

VIIAcceptability judgements on aspect study (Chapter VII) 211

IX Supplementary information of the eye-tracking study (Chapter VII) 215

XX



CHAPTER

INTRODUCTION

Linguistic communication takes place under time pressure, with language
being produced and parsed incrementally, making use of limited cognitive re-
sources. In addition, the nature of the linguistic input is frequently underspeci-
fied or ambiguous. The sum of these conditions makes it reasonable to assume
that the human language processor is designed to be ready to take quick de-
cisions incrementally, choosing the simplest or most optimal structure to min-
imise cognitive resources cost. This observation led psycholinguists to formulate
the existence of universal parsing principles that guide parsing decisions. Econ-
omy principles of this sort have been very successful in accounting for observed
parsing preferences in structure building and dependency formation processes.
Strategies for minimizing computational load have been proposed for both types
of processes together with a great wealth of empirical support that shows bet-
ter comprehension and faster processing times for structures involving simpler
structures/interpretations over more complex ones (e.g. preference for the instru-
mental over the restrictive interpretation of PPs in sentences like: John saw the
man with the binoculars) and more local dependencies over long distance ones
(e.g. preference for local attachment of temporal modifiers in John said that Mary

left yesterday).

However, the finding that speakers of different languages appeared to be
guided by different parsing strategies when attaching Relative Clauses such as
in example (1)(Cuetos et al., 1988) questioned the universality of principles of

locality and raised a number of issues for learnability and acquisition.

(1) Someone shot the servant; of the actress, that was;,, on the balcony.



CHAPTER 1. INTRODUCTION

Variation in parsing preferences of the same grammatical structures is
highly problematic given the assumption that parsing preferences are grounded
in universal principles of economy of computation. This problem affects, in turn,
any theory of language acquisition as it challenges these theories to explain how
children can acquire a language while simultaneously also having to acquire
language specific parsing strategies (J. D. Fodor, 1998). The exceptionality and
specificity of the apparent variation in parsing, limited to the realm of Relative
Clause (RC) attachment ambiguity under specific contextual properties, have
made it difficult for theories of sentence processing and syntactic ambiguities to
provide a valid framework able to explain the observed differences across and

within languages.

Chapter II introduces the apparent cross-linguistic variation in RC attach-
ment preferences, one of the most long-lasting debates in the psycholinguistics
literature. The chapter reviews the main findings in this literature together with
the different approaches developed to solve the theoretical issues they raise. We
will see that while each of the approaches successfully capture some aspect of
the variation and bring clarity to the role of different factors in determining RC-
attachment, there is substantial agreement that none have succeeded in explaining

the complete range of variation observed in the literature.

Chapter III introduces the discovery (Grillo, 2012) that the previous litera-
ture on RC-attachment was confounded by the asymmetric availability of Pseudo
Relatives in the languages and structures tested. Pseudo Relatives (PRs) and RCs
are string identical, but the two structures display very different structural and
interpretive properties: PRs (2-a) are a kind of eventive Small Clauses (SCs), while
RCs (2-b) are DP modifiers and introduce properties of entities. The chapter de-
scribes the structural and interpretive differences between Pseudo Relatives and
Relative Clauses and introduces the PR-first Hypothesis, the main focus of this

thesis.

(2) a. Juanha [vistoa [PR [DP la chica] [CP que corria]]]. PR
J.  hasseen powm the girl that ran.
‘Juan saw the girl running.’

b. Juanha vistoa [DP la chica [CP que corria.]] RC
J.  hasseen powm the girl that ran.
‘Juan saw the girl that was running.’

The relevance of Pseudo Relatives (PRs) for the resolution of RC-attachment
ambiguities arises from the fact that the attachment ambiguity disappears under
the PR-parse (3-a).



(3) a. Juanha [vistoa [PR [DP la hija; del hombre,] [CP que
J.  hasseen powm the daughter of the man that ran.
proy .o corrial]]. PR

‘Juan saw [SC [DP the daughter; of the man][VP running; ]’

b. Juan ha vistoa [DP la hija; del hombre, [CP pro;,, que
J.  hasseen powm the daughter of the man that ran.
corria.]] RC

‘Juan saw the daughter of the man that ran.

Once the structural and interpretive differences between RCs and PRs are
considered, it becomes clear that parsing sentences with RC-attachment ambigu-
ities involves, first of all, making a choice between projecting a PR and an RC
(i.e. a choice that belongs to the domain of minimal structure principles). Only
at a second stage, if an RC-parse is chosen, will the parser have to resolve an
attachment ambiguity (i.e. a problem falling within the domain of locality princi-
ples). Grillo (2012) and Grillo and Costa (2014) argued for a parsing preference
for PRs over RCs due to their relative structural and interpretive simplicity. One
consequence of this proposal (dubbed the PR-first Hypothesis) is that an apparent
violation of locality principles will be observed for RC-attachment in languages
and grammatical environments which license PRs. Grillo (2012) and Grillo and
Costa (2014) argued that the superficial similarity between PRs and RCs might
explain the reported non-local preference in the subset of Spanish and other so-
called High Attachment languages. For these languages, apparent RCs modifying
the complement of perceptual verbs are in fact ambiguous between an RC and a
PR interpretation, whereas this ambiguity is non-existent in the subset of English

and other Low-Attachment languages.

PR-first provides a valid framework to explain a number of questions that
comprise the reported cross-linguistic variation, including questions such as why
the differences between languages are observed exclusively with RC attachment
ambiguities (and not in other structures), and why this happens only under cer-

tain conditions (e.g. when the RC is in object syntactic position).

This thesis contributes to this growing body of literature by investigating
the complex interaction of these two types of economy principles: locality and

minimal structure, in the domain of Relative Clause attachment ambiguities.
The main aims of this work are:
1. To expand the empirical coverage of a principle of minimal structure (the

PR-first Hypothesis) to include languages not previously tested (Chapter
4-7)
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2. To establish the interaction of PR-preference with additional variables, in
particular aspectual information, in the resolution of PR-RC ambiguities
(Chapter 4 & 7)

3. To expand the current research of PR-effects to the domain of generation/pro-
duction (Chapter 5)

4. To investigate the detailed time course of the disambiguation process in
PR/RC ambiguity resolution (Chapter 6 & 7).

This thesis addresses these issues through a number of offline and online
experiments (two attachment questionnaires, two acceptability judgements, one
sentence completion task and two eye-tracking while reading studies) testing
the effects of PR-availability in comprehension and production in Spanish, the
language that ignited the debate on the universality of parsing principles but in
which, to date, these effects had not been thoroughly tested. A number of restric-
tions on PR-availability in Spanish as compared to Italian make these experiments

all the more relevant.

Chapter 4 presents new evidence from Spanish in support of the claim
(Grillo, 2012; Grillo & Costa, 2014) that apparent cross-linguistic variation in
RC-attachment is epiphenomenal and tied in large measure to the selective PR-
availability in different languages and grammatical environments. Moreover, the
potential role of aspect is investigated as a potential factor modulating the parser’s
choice between PR and RC parse. PRs in fact obey strict aspectual restrictions not
seen in RCs, one of these restrictions being incompatibility with habitual inter-
pretations in Spanish. This chapter first presents evidence for lower complexity
of sentences which allow an habitual reading over minimally different sentences
with episodic readings, in line with what was observed in the literature on the
processing of generics vs. definites in the nominal domain. We then test to what
extent the advantage of the habitual reading interacts with PR-preference. We
show that while the aspectual manipulation interacts with cumulative exposure,

it does not cancel the overall effect of PR availability.

Chapter 5 is devoted to the study of production of PRs. We set out to
test the scope of PR-first in a sentence completion task to see whether the PR-
effect could also apply to the generation of PRs and RCs. The PR-first Hypothesis
has primarily focused on comprehension, but it is reasonable to think that the
same effects could be expanded to production as well, especially in light of recent
theories that propose a united architecture of the human language system that

integrates comprehension and production (Dell et al., 2014; MacDonald, 2013;

4



Momma et al., 2018; Pickering et al., 2013a; Pickering et al., 2013b). As a first ap-
proach to answer this question, we performed a completion task in a PR-language
(Spanish) and a control non-PR language (English). The results of this study show
a strong effect of PR-availability in Spanish but not in English. The data presented
here may also be relevant for recent accounts that suggest a single model for com-
prehension and production and more generally for models of production, as it
provides information about the level and kind of specification of the projected

structure.

Chapter 6 presents the first eye-tracking study testing attachment prefer-
ences when reading PR/RC ambiguous contexts in Spanish. The goal is to unveil
the timing of disambiguation of local PR/RC ambiguities using the classic [matrix
verb + complex DP + que clause] in contexts where PRs are allowed and compar-
ing with contexts where the RC is the only possible parse. The results we present
show that attachment preferences are largely modulated by the availability of
Pseudo Relatives, and that when this availability is controlled, Spanish is also

ruled by principles of locality.

Chapter 7 aims to provide a more direct evidence of PR-preference while
avoiding attachment ambiguity. This study exploits the PR-restriction on aspect
to build PR-compatible and PR-incompatible contexts, while imperfective aspect
allows simultaneous construal between main and embedded predicates, Perfec-
tive forces a shifted reading only compatible with RCs. The preliminary data we
provide are just provisional, and despite high skipping rates, the results already
hint at a tendency toward selective costs of integration when a shifted reading is

forced.

Chapter 8 summarizes main findings and contributions of this work, ac-

knowledges limitations and proposes future avenues for research.






CHAPTER

THE CASE OF VARIATION IN RELATIVE

CLAUSE ATTACHMENT

This chapter introduces one of the most long-lasting debates in the psy-
cholinguistics literature: the apparent cross-linguistic variation in RC attachment
preferences. The finding that speakers of different languages appeared to be
guided by different parsing strategies when attaching RCs (Cuetos et al., 1988)
questioned the universality of principles of locality and raised a number of is-
sues for learnability and acquisition. Variation in parsing preferences of the same
grammatical structures is highly problematic given the assumption that parsing
preferences are grounded in universal principles of economy of computation. This
problem affects in turn any theory of language acquisition as it challenges these
theories to explain how children can acquire a language while simultaneously

also having to acquire language specific parsing strategies (J. D. Fodor, 1998).

The exceptionality and specificity of the apparent variation in parsing, lim-
ited to the realm of RC attachment ambiguity under specific contextual properties,
have made it difficult for theories of sentence processing and syntactic ambigui-
ties to provide a valid framework able to explain the observed differences across

and within languages.

Across the board, two broad families of accounts of these findings can
be identified: a first set of accounts defends parsing preferences are grounded
in universal principles of economy of computation and, from this perspective,
cross-linguistic variation is reducible to grammatical differences. A second set of
accounts defends parsing preferences are modulated in function of distributional

differences in High versus Low Attachment of RCs across languages.

7



CHAPTER 2. THE CASE OF VARIATION IN RELATIVE CLAUSE
ATTACHMENT

This chapter introduces the main findings in this literature together with
the different approaches developed to solve the theoretical issues they raise. We
will see that, while each of these approaches successfully capture some aspect
of the variation and brings clarity to the role of different factors in determining
RC-attachment, there is substantial agreement in the literature that none of them
succeeded in explaining the whole range of variation observed in the literature.
We can anticipate that, as discussed in the following Chapter 3, this is partly due
to lack of awareness until relatively recently (Grillo, 2012) about the existence of
an additional dimension of variation at the grammatical level in the languages

and structures tested.

2.1 Relative Clauses do not obey locality principles

An important research program in psycholinguistics builds on the obser-
vation that the human language processor is designed to take quick decisions
incrementally, choosing the simplest or most optimal structure to minimise cog-
nitive resources cost. Based on this observation, Psycholinguists formulated the
existence of parsing principles that guide parsing decisions. The goal of identify-
ing these principles was initiated by the work of Kimball (1973), reformulated by
Frazier (1978) in the Sausage Machine model, and extended in consecutive works
(De Vincenzi, 1991; Frazier, 1990; Frazier et al., 1996). The set of universal pars-
ing principles described and tested within this program (e.g. Minimal Attachment,
Active Filler Strategy) correctly predicted parsing decisions across different struc-
tures and languages. Minimal Attachment, for instance, prompts each incoming
word to be attached to the developing phrase structure such that the fewest possi-
ble additional nodes are constructed. The predictions of this principle have been
widely supported by the research in this field, including results from reduced
relative clause versus main clause analysis (Clifton Jr et al. 2003; Ferreira et al.
1986; Trueswell et al. 1994, among many other). Active Filler Strategy (avoid pos-
tulating any chain members at S-structure, but do not delay required chain members)

also correctly predicts the avoidance of RCs in the cases just mentioned earlier.

There was, however, one exception: the Late Closure principle. Late Clo-
sure prompts the parser to attach incoming material into the phrase or clause cur-
rently being processed. The rationale is to avoid the maintenance of unattached
items in working memory and fasten parsing attaching new material locally.
Hence, Late Closure is, by definition, a principle of locality. Locality is a cen-

tral concept in theories of ambiguity resolution and sentence complexity.

The principle of locality states that a cost of integrating two elements that

hold a dependency relation (e.g. pronominal-antecedent relation, or filler-gap

8



2.1. RELATIVE CLAUSES DO NOT OBEY LOCALITY PRINCIPLES

dependency holding between the head noun and the subject/object gap position
within a relative clause) is proportional to the distance between these elements:
the longer the distance, the harder it is to parse (see Dependency Locality Theory
Gibson 1998, 2000). The preference for building structural relations with the
closest possible element capable to carry that relation stems from an economic
strategy of the parser to minimize efforts and save cognitive resources such as

working memory. A classic example with structural complexity is depicted in (1).

(1) a. CENTRE-EMBEDDED RC
The administrator who the nurse supervised scolded the patient.
b. RiGHT-BRANCHING RC

The administrator scolded the patient who the nurse supervised.

These structures are not structurally ambiguous, but the difficulty in (1-b)
lies in the lexical material intervening between the subject DP the administrator
and the verb scolded. The longer the distance between these two elements, the
harder it is to integrate the verb, to the extent that in some cases a sentence can
be considered ‘unprocessable’ (e.g. The reporter who the senator who John met
attacked disliked the editor) (Chomsky, 1957; Miller et al., 1963; Miller et al.,
1964).

While locality effects have been mainly studied in cases of linguistic com-
plexity, Late Closure is the implementation of this principle to resolve syntactic
ambiguities. In the case of interest in this thesis, the attachment preferences
of RCs with double antecedent (DP1 of DP2 CP), Late Closure prompts a local
attachment to DP2.

(2) Maria played tennis with the brother; of the professor, who is bold«q ;.

Attachment to DP2 (i.e. professor) should be easier for at least two reasons.
First, it avoids to have an intervening DP between the RC and its head. If the
RC modifies the first DP (i.e. brother), the second DP (i.e. professor) intervening
between both could cause disruption. The second reason has to do with memory

load: the second DP is more recent in working memory, and thus more accessible.

However, attachment preferences have been found to diverge depending
on the language at stake, with some languages preferring a non local attachment
to DP1, and others a local attachment to DP2. This finding challenged the univer-
sality of Late Closure. Next section will introduce the literature on this topic, and
the reasons why it became one of the most controversial findings in psycholin-

guistics.



CHAPTER 2. THE CASE OF VARIATION IN RELATIVE CLAUSE
ATTACHMENT

2.2 The Late Closure principle

One central question asked in the field of sentence processing is how the
parser deals with syntactic ambiguity as the linguistic signal unfolds over time,
and the mechanisms, rules, or sources of information consulted to disambiguate
the input string. An answer to this question should also explain when do people
misparse a sentence (also called ‘garden-pathing’), and how the parsing process

goes from there to the right interpretation.

The term Garden Path was coined by Hockett (1961) to refer to ambigu-
ous sentences with an unexpected resolution that gives rise to a feeling of being
metaphorically led up the garden path to a wrong interpretation of the sentence.
The most famous example in English is “The horse raced past the barn fell” (Bever,
1970), in which initially the horse is supposed to race, but in fact the meaning is
equivalent to ‘The horse [that was raced past the barn] fell’. This concept gives
name to a classic theory of syntactic disambiguation: the Garden-path model
(Frazier et al., 1987; Frazier, 1978; Frazier et al., 1982; Rayner et al., 1983).

The Garden-path model assumes that parse choices are strictly serial (one
single analysis at a time), with restricted access to certain sources of information.
The origins of serial parsing stem from modularity in the sense of J. A. Fodor
(1983). A modular serial parsing implies that knowledge sources are formally
separated in a way that parsing is encapsulated, with restricted access to just one
source of information, and the assignment of syntactic structure is initially guided
solely by abstract principles. The Garden-path model was highly influenced by
the seminal work of Kimball (1973) and the set of principles proposed in his work.

The Garden-path Model proposed a two-stage process where the first stage
is modular (only syntactic information is accessed), and the second stage, not
modular, is open to other sources of information, such as thematic roles, discourse
context, semantic plausibility or lexical/syntactic frequency. For the first stage,
the model proposes a parser that constructs a single syntactic representation on

the basis of two phrase structure rules:

a. The principle of Minimal Attachment, which directs the parser to construct
the simplest syntactic structure consistent with the input (Rayner et al.,
1983).

b. The principle of Late Closure, which directs the parser to attach new mate-
rial into the phrase currently being processed rather than to a more distant

attachment site (Frazier et al., 1982).
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These two principles are the responsible for the rapid building of syntactic
structures relying solely on access to structural information. If the initial analysis
of an ambiguous syntactic structure is incorrect, this causes processing disruption,
frequently called a garden-path effect. When this happens, a reanalysis takes
place in the second stage where plenty access to other sources of information help

to reconstruct the sentence.

Minimal Attachment correctly predicted garden-path effects in [VP DP PP]
sentences such as the example in (3), where VP-attachment should be preferred
since it involves fewer nodes/a simpler structure than DP -attachment (Rayner
et al., 1983). Garden-path effects should not happen if with revolver is replaced

by with binoculars
(3)  The spy saw the cop with a revolver.

Minimal Attachment is also liable to explain the observed processing difficulty in
other structures such as the case of reduced relatives (4) or object/complement

ambiguities (5)

(4)  The boy sent the parcel seemed very pleased.

(5) The woman realised her goals could be reached.

The second principle, Late Closure, predicts that an incoming phrase would
preferably be attached locally, i.e. as part of the constituent currently being pro-
cessed by the parser. In the case in (6), ‘the sock” should preferably be integrated

as the object of knitting, which can be transitive or intransitive.
(6) When Mary was knitting the sock fell to the floor.

Frazier et al. (1982), in fact, found that readers had difficulties to integrate the
verb ‘fell” into the parse. Late Closure also predicts that yesterday should prefer-
ably modify left rather than said in the following example:

(7)  John said that Sue left yesterday.

Minimal Attachment and Late Closure capture the idea that in the presence
of ambiguity the parser will select the first available analysis, grounded on basic
principles of economy of computation and as a consequence they are naturally
conceived as universal principles, part of the human mental architecture. While

these postulates indeed correctly predicted the parser’s decisions in most cases
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of syntactic ambiguity in a uniform fashion across languages, there appeared
to be one case that challenged its postulates: the processing of RC attachment

ambiguity.
Sentences with a complex DP followed by an RC [DP1 of DP2 + RC] have

two possible interpretations: one where the RC modifies the first DP (also called
high attachment for the hierarchical position in the tree) and one where the RC

modifies the second DP (low attachment).
(8) Someone shot the servant; of the actress, that was;,, on the balcony.

Attachment to the second DP has also been called local attachment, as the
RC is attached locally to the last DP (9), while attachment to DP1 is non local as
it requires to shift up the RC to modify the first DP (10).

Low ATTACHMENT

(9) DP
/\
DP PP
A /\
el hijo P DP

‘ A

de DP RC

| T

el maestro  que corria

Alguien dispar6[pp al hijo; [ppde [el maestro, [cp que corria,]]]].
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HicH ATTACHMENT

(10) DP

/\
DP RC
TN

DP PP  que corria
el hijo P DP

de el maestro

Alguien dispar6 [pp [pp al hijo; del maestro,] [cp que corria;]].

The initial results from experiments investigating RC-attachment in En-
glish showed a low attachment preference, supporting Late Closure predictions.
However, the replication of theses experiments in other languages failed to show a
uniform application of the principle cross-linguistically. Spanish was the first lan-
guage for which a high attachment preference for RCs was reported. Cuetos et al.
(1988) tested the same set of sentences in English and Spanish, the results showed
that English native speakers preferred low attachment, while Spanish speakers
preferred high attachment. This contrast was replicated in offline and online ex-
periments using different methodologies (Carreiras, 1992; Carreiras et al., 1993,
1999; Cuetos et al., 1996; Cuetos et al., 1988). Further studies in additional lan-
guages showed that this contrast was not specific to English and Spanish, and the
results led to a classification of low attachment languages like English (Cuetos
et al., 1988; Fernandez, 2003; Frazier et al., 1996; Mitchell et al., 1991), Arabic
(Abdelghany et al., 1999), Swedish (Ehrlich, 1999), Norwegian (Ehrlich, 1999),
Romanian (Ehrlich, 1999), Basque (Gutierrez-Ziardegi et al., 2004), and Chinese
(Shen, 2006), and high attachment languages like Spanish (Carreiras, 1992; Car-
reiras et al., 2004; Cuetos et al., 1988; Fernandez, 2003), Italian (De Vincenzi et al.,
1995; De Vincenzi et al., 1993), French (Mitchell et al., 1990; Zagar et al., 1997),
Galician (Fraga et al., 2005), Greek (Papadopoulou et al., 2003), Dutch (Brysbaert
et al., 1996a; Mitchell et al., 2000a; Mitchell et al., 1990), Afrikaans (Mitchell et
al., 2000a), Serbo-croatian (Lovric, 2004), including some swing languages whose
results appeared to vary with specific properties of the experimental items and/or
the experimental design, and to some extent also across participants (see Grillo
& Costa, 2014, for discussion).
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This cross-linguistic variation challenged the universality of Late Closure
and by extension, the Garden-path Model. Attachment of RCs constitutes one
of the most researched topics in the psycholinguistics literature on sentence pro-
cessing. To understand why such great amount of psycholinguistics research was
dedicated to this issue, it is important to understand three reasons why these
findings are puzzling. First and foremost, variation in parsing preferences in
what appeared to be the same grammatical structures is highly unexpected given
the natural assumption that parsing preferences are grounded in simple, inde-
pendently motivated and universal principles of economy of computation. The
second related, but independent issue is that the apparent variation in parsing
preferences is problematic for any theory of language acquisition: the challenge
here is to explain how children can acquire a language while simultaneously also
having to acquire language specific parsing strategies (J. D. Fodor, 1998). A third
issue relates to the specificity of the effect: the exceptional behaviour of the ill-
behaved languages with respect to locality appeared to be limited to the realm
of RC attachment ambiguity. In fact, further research showed that speakers of
“high-attachment languages” demonstrated a preference for local resolution of RC
attachment ambiguities in a number of well-defined environments. In Spanish,
for example, high attachment is only observed in right-branching RCs (Hemforth
et al., 2015), with a complementizer ‘que’ heading the CP. When the relative
pronoun ‘el cual’ (which/who) is placed instead of ‘que’, low attachment is the

preferred outcome (Fernandez, 2003).

(11) Alguien dispar6 contra el criado, del actor; el cual estaba, en el balcon.

‘Someone shot the servant of the actor who was on the balcony.’

Furthermore, beyond RCs, Igoa et al. (1998) showed that Spanish speakers
show a clear preference for local attachment for a variety of phrases, including

Prepositional Phrases (PPs) (12) and temporal modifiers (13).

(12) a. Low ATTACHMENT
Pedro [yp vendi6 [pp el libro [cp que habia robado a su amigo]]]
b. HiGH ATTACHMENT
Pedro [yp vendid [pp el libro [cp que habia robado]] a su amigo]
‘Pedro sold the book that he had stolen from/to his friend.

The PP a su amigo in sentences like (12) can receive both source interpretation (P.
stole the book from his friend and then sold it, Low Attachment to the local VP) or a
recipient oriented interpretation (P. sold the book to his friend, High Attachment to
the non-local VP). Igoa et al. showed that in these and other type of PP attachment
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ambiguities (e.g. El fisico dedujo las conclusiones del experimento/The physicist
deduced the conclusions of/from the experiment), Spanish is not an exception

and local attachment is preferred.

The exception to Late Closure seems to be fairly specific and reducible to
just one particular structure: RC attachment in the presence of two potential an-
tecedents. Even on the RC attachment grounds, non-locality effects are reducible
to specific contexts. For instance, where the RC is positioned in right-branching

instead of centre-embedded position (Hemforth et al., 2015), as in example (13):

(13) a. CENTRE-EMBEDDED RC
El hijo del coronel que muri6 de apoplejia escribi6 cinco libros sobre
enfermedades tropicales.
‘The son of the colonel who died of a stroke wrote five books on
tropical disease.
b. RiGHT-BRANCHING RC
El doctor conoci6 al hijo de Icoronel que muri6 de apopleja.

‘The doctor met the son of the colonel who died of a stroke.’

In the environment of thematic prepositions when the preposition ‘with’
mediates between the two DP s (Gilboy et al., 1995) (see example (14))

(14) Al millonario se le mostré una casa con una piscina que era tan grande
como medio campo de futbol.

The millionaire was shown a house with a pool that was as big as half a
football field.

Given the specificity of the problem, reducible to RCs in the specific con-
text described earlier (i.e. right-branching RCs, preposition ‘of” connecting the
DPs, complementizer ‘que’ heading the embedded clause), it is difficult to state
these differences as rooted at the fundamental level of parsing mechanisms. Such
an assertion would imply the existence of different parsing principles for different
languages, and also different within-language mechanisms sensitive to syntactic
and lexical information, which would apply selectively in fine-grained contexts,
or simply no parsing principles at all (which as mentioned earlier, would be prob-
lematic not only for parsing but also for theories of acquisition). We will further
delve into this question in chapter 3, after the presentation of a proposal that
could provide a valid framework for these results, the problem of the specificity,

and the cross-linguistic variability.

15



CHAPTER 2. THE CASE OF VARIATION IN RELATIVE CLAUSE
ATTACHMENT

A proliferation of new models and theories emerged in the field in an
attempt to explain the observed cross-linguistic variation. The literature on this
topic is vast and it would exceed the boundaries of this chapter to discuss it all.
The next section will introduce some of the most influential models and proposals

on the basis of their relevance to the specific issue of RC attachment variation.

2.3 Construal and other syntax first models

Frazier et al. (1996) reformulated the Garden-path model and proposed
that late closure and minimal attachment are indeed universal, but apply only to
the processing of primary relations, that is, the relation between the verb and its
arguments. This way, primary phrases are parsed as in garden-path theory, but
by contrast, adjuncts (non-primary relations) are simply loosely associated into
the current thematic processing domain. Non-primary phrases receive initial un-
derspecified syntactic analysis, allowing all non-structural sources of information

(e.g. prosodic, semantic, pragmatic) to determine the final analysis.

In Construal theory, the parser will preferably analyse the incoming input
instantiating a primary relation. When that is not possible, as is the case of
RCs, the parser will integrate them within the current thematic domain using

structural, pragmatic and discourse principles.

In fact, the case of classic RCs with complex DPs is a good test case for
Construal. For example, in the cases where ‘with’ is the preposition linking the
two DPs, the domain to which a non-primary item will be associated contains only
the PP (with the actress) because ‘with’ is a theta-assigning preposition. Therefore,
DP2 is the only available host. Alternatively, if the preposition ‘of” mediates
between the two DPs, the extended projection of the last theta-assigner is the
highest VP which dominates the two potential heads of the RC, DP1 and DP2.

(15) Someone shot the servant with/of the actress that was on the balcony.

In effect, research provided evidence in favour of these assumptions (De Vincenzi
et al., 1995; De Vincenzi et al., 1993; Gilboy et al., 1995). Gilboy et al. (1995)
tested Construal’s predictions in English and Spanish in a series of questionnaires
on RC attachment preference. Their work showed that preference for DP2 attach-
ment was 53% in English versus 49% in Spanish when the non-theta-assigning
preposition ‘of’ mediated between DP1 and DP2. The numbers increased to
69% in English versus 83% in Spanish with theta-assigning preposition ‘with’.

Gilboy and colleagues also tested the influence of the referential properties of the
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DPs, and showed that within-language variability can be greater than between-
languages variability. When a non-referential DP was made more referential by
adding a determiner (e.g. the sweater of wool versus the sweater of the wool), DP2
attachment increased considerably. The presence of an adjective modifying an
DP also increased attachment to the (already) modified DP. The interpretation of
the data showed that nonstructural information such as thematic and referential

properties of the DPs determined attachment preferences.

The study also found the usual differences between English and Spanish.
Significant differences were found, particularly, in the condition with kinship
relation type (e.g. the relative of the boy) commonly used in previous experi-
ments, showing 57% high attachment in Spanish and 39% high attachment in
English for the same sentences. The authors formulated an explanation based on
an alternative genitive existing only in English, called the Saxon genitive (e.g. the
actor’s servant), whose meaning is identical to that with the Norman form (e.g.
the servant of the actress). The difference between both relies on the possibility
the Norman form offers to unambiguously refer to DP1 (e.g. the actor’s servant
was on the balcony vs. the servant of the actor). Since an easier and unambiguous
structure is existent in English to refer to DP1, the use of the Norman form, fol-
lowing the Gricean maxim of clarity, might be preferably taken to refer to DP2.
This would explain DP2 preference in English. Nevertheless, the Saxon genitive
alternative must not be the only reason underlying cross-linguistic variation as in
the Gilboy et al. (1995) study, when the type of relation was functional (e.g. the
assistant of the inspector) the results were very similar in both languages. More-
over, Mitchell et al. (2000b) tested the Gricean account in two languages with
frequently-used Saxon genitive as an alternative form, and their results diverged

from those found in English.

2.3.1 Recency Preference vs Predicate Proximity

This theory proposed by Gibson and colleagues (Gibson, Pearlmutter, et al.,
1999; Gibson et al., 1996) resembles in many aspects Construal theory, with the

inclusion of a parameter-setting factor.

Recency Preference vs Predicate Proximity claims that preferences are

ranked on the basis of two factors.
* Recency Preference: Preferentially attach structures for incoming lexical
items to structures built more recently.

* Predicate Proximity: Attach as close as possible to the head of a predicate

phrase.
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Recency is a variant of Late Closure, with the difference that Late Closure
only chooses one attachment site over all the alternatives, while Recency ranks
all potential attachment sites and can interact with other factors to determine

attachment preferences.

Predicate Proximity is an extension of Relativized Relevance, which postu-

lates preferential attachment to the head of a predicate phrase (Frazier, 1990).

The two factors compete with each other, Recency prompts high attach-
ment, while Predicate Proximity the contrary, low attachment. The final choice
of preferred host falls to the one that entails the lowest processing-load cost. The
theory assumes that Recency is an universal factor since it matches the general

properties of the working memory, while Predicate Proximity is parameterised.

The theory predicts that languages with strict SVO word order like English
will be dominated by Recency, whereas a language with a freer word order, such
as Spanish, is more affected by Predicate Proximity. The reason for this is that the
longer the average distance from the head of a predicate (verb) to its arguments
in a language, the stronger the activation of the predicate needs to be in order
to permit long distance attachments. The preference of attachment to a certain
predicate is directly proportional to its degree of activation. A language like
English, with a mostly rigid SVO word order, has a relatively weak Predicate
Proximity strength because of the low average distance from verbal heads to their
arguments. Spanish is principally an SVO language, but frequently also admits
other orders such as VSO.

Gibson et al. (1996) tested fragments of sentences with three potential
hosts such as that in (16) in two languages, Spanish and English, using a self-

paced reading task.

(16) ...the lamp ;| near the painting , of the house 3 that was damaged,; , 3 in
the flood

Cumulative ungrammatically judgements (number of times an item is con-
sidered ungrammatical after reading the disambiguation), and reading times at
the disambiguating region showed that in Spanish low attachment was judged
ungrammatical less often than high or middle attachment, and high attachment
was judged ungrammatical less often than middle attachment. Similarly, reading
times were faster when the RC was attached to DP3, and slower when attached
to DP2. Therefore, results from both dependent variables went in the same direc-
tion (DP3<DP1<DP2). The data showed the same results in English for reading
times and ungrammatical judgements, with the only difference that there was no

difference between middle and high attachment in ungrammatical reports.
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Recency Preference vs Predicate Proximity satisfactorily explains the U-
shape preference (DP3, DP1, DP2) found when the three hosts are available. The
results in Spanish are not compatible with a single-factor (or principle) explana-
tion, as there seem to be two different forces, one that predominantly prompts
DP3 attachment, and a different one pulling toward DP1 attachment. Apart from
Spanish and English, other languages replicated the findings in German (Hem-
forth et al., 1998) and Japanese (Miyamoto et al., 1999). There has also been some
theoretical criticism to the theory. For instance, Mitchell et al. (1998) criticised it

for making no commitment to a specific definition of verb/ argument distance.

2.3.2 The Linguistic Tuning Hypothesis: an experience-based,

syntax first proposal

Cuetos et al. (1996), Mitchell et al. (1995) proposed an experience-based
parsing mechanism predominantly governed by individual exposure to frequency
distributions of structural possibilities. According to Tuning Hypothesis, the
parser tuning occurs at a purely structural level, on the basis of syntactic infor-
mation. Structural processing preferences are thus determined by the frequency

with which they occur in a particular language.

In the general case of syntactic ambiguities, and the particular case of
RC attachment with complex DP, the parser will choose the resolution of the
ambiguity to which it has been most frequently exposed in the past, be it high
attachment or low attachment. Along these lines, cross-linguistic variation is
explained by variable frequency distributions in different languages. For example,
Spanish preference for high attachment should correlate with a larger frequency

of this structural resolution in Spanish, and vice versa in the case of English.

Given the impossibility to control individual exposure to different types of
structures, one way to test Tuning predictions is to use corpus analysis. Although
psycholinguistic work has generated some evidence that frequency of exposure
can influence parsing (Cuetos et al., 1996; Mitchell et al., 1995), other studies
do not report a straightforward mapping between frequency and the results ob-
tained in the lab (see Mitchell et al. 1998 for problematic results from Dutch,
Gibson and Schiitze 1999 for problematic results in sentences with three DP sites
in English, but also see Desmet et al. 2003). Furthermore, some common theo-
retical criticism address the lack of clear consensus as to the size of the elements
over which exposure should have an effect (the grain size problem), and the lack
of theoretical power to provide an answer to the question of whether a struc-
ture is more difficult to parse because it is less frequent, or if, on the contrary, it is

the complexity of the structure which makes it less frequent and difficult to parse.
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2.3.3 The emergence of Constraint-based Approaches

Constraint-based theories descended from interactive theories (Marslen-
Wilson, 1975; Taraban et al., 1988; Tyler et al., 1977) and began to be an impor-
tant account of sentence processing since the early 1990s. The different existent
constraint-based theories differ in detail, but the common denominator is that
ambiguity resolution is a continuous process, a single stage with immediate avail-
ability and influence of all sources of information. These multiple sources of
information are called ‘constraints’, which include syntactic biases, probabilistic
lexically-specific syntactic information, word meaning, verbs subcategorisation,
events-knowledge, contextual pragmatic biases, prosodic cues, and other types
of information gleaned from the linguistic and non-linguistic context. Another
common property of constraint-based models is that multiple potential alterna-
tive interpretations are activated probabilistically in parallel. Therefore, sentence
processing is achieved through the parallel simultaneous activation of different
possible analyses of an ambiguous string, which are weighted probabilistically.
Some constraint-based models also include anticipation or expectation of struc-

ture and content.

The development of these models have extended over the years, with an
eventual contribution of computational modelling. The challenge these mod-
els face embrace the difficulty to predict the performance or output of a fully
interacting nonlinear system that changes over time, which led to an initial under-
specification or vagueness, rendering these theories unfalsifiable (Frazier, 1995).
Criticism also came from supporters of the model as concerning the lack of speci-
fication about the range of probabilistic constraints that affect ambiguity resolu-
tion, the relative strength of these constraints, how they interact with one another
(MacDonald et al., 1994; Tanenhaus et al., 1995).

An important effort has been made in the past years to identify important
constraints. For instance, some studies showed verbal subcategorization restric-
tions such as transitivity can be used rapidly to resolve ambiguity during reading
(Garnsey et al., 1997; Staub, 2007; Trueswell et al., 1993). Thematic role assign-
ment and general world knowledge have also been shown to play an immediate
role in the resolution of the main clause/reduced relative ambiguity(McRae et al.,
1998), as well as contextual and referential factors (Altmann et al., 1988; Crain

et al., 1985), among many other.

The first implementation of a constraint-based model was the Competition-

integration model (McRae et al., 1998; Spivey et al., 1998; Spivey-Knowlton,
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1994). Spivey and colleagues developed a model that simulates online reading
latency data. To do so, the model specifies and quantifies the relevant constraints,
describes an integration mechanism, and specifies a mapping onto reading times
that generates quantitative predictions. The model has been implemented in a
number of studies (Binder et al., 2001; Ferretti et al., 1999; Green et al., 2006;
McRae et al., 1998; Tanenhaus et al., 2000), studying different type of ambiguities
such as the main clause/reduced relative ambiguity, direct object/sentential com-
plement ambiguity, agentive versus locative prepositional phrase ambiguity, and
relative clause attachment. Other relevant implementations are the dynamical
systems model (Tabor et al., 1997), or the coordinated interplay account network
that has been used to simulate visual world eye-tracking data (Mayberry et al.,
2009).

Constraint-based models have evolved from a general statement (all sources
of information are used immediately), to the specification of measured constraints
in implemented models, which reduced theoretical degrees of freedom and have
made the theory falsifiable. Simulations have been advantageous to enable ex-
plicit testing of hypothesis about the relevant constraints and their relative strengths,
how they are weighted, and how they interact. Limitations with current imple-
mentations include the fact that models do not compute actual meaning of the
input, or also that they only allow a limited number of given alternatives, but do

not construct potential interpretations.

2.3.4 A hybrid model: Unrestricted race model

Van Gompel et al. (2000) reviewed a series of studies on syntactic ambigu-
ities, most of them employing eye-tracking technique, and observed that neither
two-stage theories, nor constraint-based approaches, account for the resolution
of structurally ambiguous sentences. Based on these general findings on syn-
tactic ambiguity resolution, Van Gompel et al. (2000) put forward an alternative
model which combines properties of both constraint-based and serial models. The
Unrestricted race model is a two-stage model that assumes only one analysis is
constructed at a time on strictly word by word incremental parsing. When the syn-
tactic structure built so far is inconsistent with the new information provided by
upcoming words, reanalysis takes place. The model is unrestricted because, like
constraint-based theories, there is no restriction on the sources of information ac-
cessible to build the analysis of an ambiguous structure. Therefore, non-syntactic
information is accessible to initially build an analysis as long as the information
is available before the point where the ambiguity arises. If non-syntactic infor-
mation becomes available at or after the ambiguous point, it cannot be employed

immediately during the initial parse.
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The model assumes that different sources of information engage in a race
to build the structure, with only one final structure being constructed: the one
built the fastest. In some cases, the sources of information strongly support a
particular analysis, which will be constructed first. In other cases the sources of
information will support different analysis, with equal support for each. That
means each analysis will be preferred half of the times, or in some cases perhaps

a weak bias happens toward one analysis.

The main difference between both models is that constraint satisfaction
model relates to competition. Different analyses compete with each other (very
much like in lexical access models), thus ambiguous sentences should lead to
higher costs due to competition of multiple analysis that are equally activated.
Ambiguity advantage is the main argument against competition: ambiguous sen-
tences in fact appear to be easier to parse than disambiguated alternatives, con-

trary to the predictions of a competition model.

If a certain analysis is inconsistent with incoming information, reanalysis
takes place, which should be measurable as longer reading times, or more fre-
quent regressions. The model predicts that globally ambiguous sentences should
not imply any processing difficulty, or reanalysis, as the parser simply opts for
the initially preferred structure. A crucial and novel aspect of this model involves
cases of balanced ambiguity, where there is not a clear bias toward one analysis.
In such cases the unrestricted race model predicts that the degree of processing
difficulty depends on how often the initial analysis has to be revised. The more of-
ten reanalysis is required, the greater the processing difficulty. Along these lines,
the model doesn’t necessarily predict differences between ambiguous structures
and strongly biased structures with subsequent consistent information, since re-
analysis doesn’t take place. In brief, the model only predicts processing costs
when strongly biased structures need to be reanalysed, or in cases of balanced

ambiguities where each analysis is taken roughly half of the times.

The predictions of this model, different from those from constraint-based
and two-stage models, have been supported by a number of studies. Traxler et
al. (1998) tested RC attachment ambiguity using ambiguous and disambiguated
sentences toward DP1 or DP2 as illustrated in (17).

(17) a. Theson of the driver that had the moustache was pretty cool.(ambiguous)
b. The car of the driver that had the moustache was pretty cool. (DP2
disambiguated)
c. The driver of the car that had the moustache was pretty cool. (DP1
disambiguated)
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The offline preferred resolution for the ambiguous condition (17-a) in a
forced-choice attachment questionnaire was DP2 attachment in 68% of the cases.
The online results in an eye-tracking experiment using the three conditions in-
dicated in (17) showed an ambiguity advantage in terms of faster reading times,
with no difference between (17-b) and (17-c) (even though DP2 was preferred in

the offline questionnaire).

The results were compared with those from a second study (18) employing
the same methodology, where the preposition ‘of” was replaced by the preposition

‘with’, which makes DP2 the only available host in the active theta domain.

(18)  a. Thesteak with the sauce that was tasty didn’t win a prize.(ambiguous)

b. The steak with the sauce that was runny didn’t win a prize. (DP2
disambiguated)

c. The steak with the sauce that was tough didn’t win a prize. (DP1
disambiguated)

The offline results in the ambiguous condition indicated a 81% of prefer-
ence to low attachment (DP2). The online reading data showed, this time, longer
reading times in the dispreferred reading (18-c) in comparison to both the pre-
ferred reading (18-b), and the ambiguous reading (18-a). Crucially, no difference

was found between the ambiguous condition and the strongly preferred reading.

The authors claimed that constraint-based models, which claim that pro-
cessing difficulty results from competition between alternative syntactic analysis
activated in parallel, can’t explain the results as they predict ambiguous sentences

would show longer times than the disambiguated ones.

They concluded that the results provided evidence in favour of the Unre-
stricted race model, which correctly predicts an advantage of the ambiguous con-
dition, the lack of difference between the ambiguous condition and the strongly
biased one, but a difference between the ambiguous condition and the preferred
interpretation when the preference is not strong. A potential problem with this
conclusion is that the ‘online’ effect was only found in the late measure of total

times.

Van Gompel et al. (2000) replicated and expanded the results in two eye-
tracking studies with balanced and unbalanced ambiguities. The first experiment
used sentences with RCs disambiguated by gender of a reflexive pronoun (him-
self/herself). This was considered the unbalanced condition as the offline pretest
showed a DP2 attachment bias (70%).
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(19) a. The brother of the colonel who shot himself on the balcony had been
very depressed. (ambiguous)
b. The daughter of the colonel who shot himself on the balcony had
been very depressed. (DP2 attachment)
c. The daughter of the colonel who shot herself on the balcony had been
very depressed. (DP1 attachment)

Data from eye movements showed an increased number of regressions
and longer total times when attachment was forced to DP1 in comparison to
the ambiguous condition. Although the number of regressions when the RC
modified DP2 was also greater than in the ambiguous condition, the results were

only significant by items.

The second experiment tests a more balanced ambiguity (49% preference
of DP2 attachment).

(20) a. The advisor of the mayor that had been driven to the meeting had a
lot of problems. (ambiguous)
b. The village of the mayor that had been driven to the meeting had a
lot of problems. (DP2 attachment)
c. The mayor of the village that had been driven to the meeting had
been a lot of problems. (DP1 attachment)

The proportion of regressions out in the ambiguous condition was numericaly
lower than both disambiguated conditions, and the disambiguated conditions did

not differ from each other.

Similar results have been replicated in other kind of syntactic ambiguities,
such as VP/DP ambiguity where the prepositional phrases could be interpreted
as modifier of the sentential object or instrument of the verb (Van Gompel et al.,
2001). The results show up most of the times as a late effect in total times in the
critical region and/or in first-pass regressions and regression path times in the

spillover region.

Swets et al. (2008) challenged the Unrestricted Race model by indicating
that an alternative explanation for the ambiguity advantage could be underspecifi-
cation. Readers might underspecify ambiguous sentences as an economy strategy,
unless the experimental task demands disambiguation. To test their hypothesis,
the authors employed sentences similar to those used in Van Gompel et al. (2001).
The key difference between both studies stands in the comprehension question
asked after the sentences. Swets et al. (2008) manipulated the focus of the ques-

tions in a way that one group was asked questions about RC attachments (e.g. Did
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the maid / princess / son scratch in public?) whereas another group was asked

superficial questions (e.g. Was anyone humiliated / proud?).

The results indicated that the type of questions indeed affected the reading
of ambiguous sentences. When the questions were superficial, ambiguous sen-
tences were read faster than the disambiguated ones, but in contrast, when the
questions focused on attachment, ambiguous sentences did not show any advan-
tage. Swets et al. (2008) concluded that the ambiguity advantage is just explained
by shallow processing, which can turn to detailed/specific processing if the task

so demands.

2.3.5 Factoring in underspecification: the Good enough

approach

The Good enough approach is based on Ferreira and colleagues observation
that representations are only good enough for the purpose at hand, and incorrect
interpretations of ambiguous or complex sentences appear to linger even after a
complete syntactic analysis should have ruled them out (Christianson et al., 2001;
Ferreira et al., 2002a; Ferreira et al., 2016; Slattery et al., 2013; Sturt et al., 2004).

Ferreira and colleagues have provided evidence in a series of experiments
that misinterpretations are ubiquitous in language comprehension, and ques-
tioned the reliability of online measures such as reading time to reflect the actual
content of the representations generated during processing. Christianson et al.
(2001) for example, reported misinterpretations of garden-path sentences. They
studied participant’s comprehension of sentences like the example in (21) by ex-

amining their answers to comprehension questions presented after the sentences
had been read.

(21)  While Mary bathed the baby played in the crib.

They found that participants spent more time than in control conditions reading
the disambiguating word "played", and often reread the preceding material as a
result of a significant tendency to misinterpret these sentences to mean that Mary
bathed the baby, when in fact the sentence specifies that Mary is bathing herself
and not the baby, and the baby is playing in the crib. When participants were
asked to answer questions such as: Did the baby play in the crib?, their accuracy
was equally good in the garden-path and in the control condition. Now, when
the question focused on the disambiguating region (Did Anna bath the baby?),
participants wrongly answered affirmatively. Although participants restructured

the sentence to make “the baby” the subject of “played”, they do not seem to
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have restructured the sentence to make the bathing event reflexive, and so they
persisted in the interpretation that the baby was being dressed. In other words,
the offline data showed that the initial misinterpretation lingered and caused
participants to hold a representation in which “the baby” was both the subject
of “played” and the object of “dressed”. Importantly here, that happened despite
the evidence from reading measures that these participants analysed and revised

the syntactic structure.

Similarly, misinterpretations were also reported in passive sentences (Fer-
reira et al., 2000) like that in (22), which is often misinterpreted to mean that the
dog bit the man. The data seems to indicate that people’s beliefs and knowledge
of the world are used to derive a semantic meaning of the sentences blind to the

actual compositional, syntactically derived meaning.
(22) The dog was bitten by the man.

A possible explanation for these results is the formation of “good enough rep-
resentations” that are incoherent as a whole, but good enough to satisfy the de-
mands of the task (Ferreira et al., 2002b; Ferreira et al., 2007; Sturt et al., 2004).
The syntactic structure might be sometimes underspecified and semantic repre-
sentations incomplete unless task’s demands require a deeper processing. The
supporters of this approach encourage the use comprehension measures such as
question-answering accuracy and text recall in studies of sentence comprehen-
sion to examine the mapping between online measures and the content of the
representations generated during processing, and also to know to which extent

comprehension tasks could affect comprehension.

It is not clear why misinterpretations take place. There is more than one
line of explanation to account for this observation. One possible explanation
suggests that the syntactic misinterpretation lingers in memory, which fails to
clean up the initial misinterpretation (Slattery et al., 2013). Similar results were
observed in text processing literature, where data showed readers fail to update
their representations when initial information was later contradicted (Albrecht
et al., 1993; O’Brien et al., 1998). Yet a different line of explanation suggests
that the parser skips over words whose integration challenge working memory
capacity, and this preference overrides the need for grammatical well-formedness.
Similar explanations have been proposed to explain linguistic illusions (e.g. More

people have been to Russia than I have) (Wellwood et al., 2018).

The ideal research design would combine the two types of measures: Of-
fline measures such as question-answering accuracy or recall to enquire the con-

tent of the representation participants generated, and online measures such as
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reading times or probability of regressions to know how these representations
are built in real time. The only drawback of this is that questions unavoidably
drive participant’s attention to certain aspects of the structure. In the case of
RC attachment ambiguities, an explicit question about attachment could make
the participant aware of the ambiguity, or also of the purposes of the experiment.
Comprehension tasks are often considered “metalinguistic”, that is, they do not
reflect the operation of the language processing system itself but instead unveil
what participants think they have comprehended. In a lab context situation read-
ers flexibly adjust their reading strategies depending on the task and the goals.
Participants economise their attentional effort, and although many aspects of lan-

guage comprehension are automatic, others demand attentional resources.

This approach raises the awareness that the measures obtained in the lab
from participants are goal-oriented, and thus highly influenced by the specific
task or goal at stake. As Schotter et al. (2014) pointed out: “Our findings imply
that, in the future, researchers should anticipate the way in which the instructions
they give to subjects and the types of questions they ask of them might change
the way they approach the task of reading and subsequently the way in which

they process words and sentences”.

2.3.6 The role of prosody: the Implicit Prosody Hypothesis

Prosody could be defined as the level of linguistic representation at which
the acoustic-phonetic properties of an utterance vary independently of its lexical
items (Wagner et al., 2010). The acoustic-phonetic properties include emphasis,
pitch excursion, intonational breaks, rhythm, and intonation, which combined
serve the purpose of marking prosodic phrasing and prosodic prominence, among
other. These two aspects of prosody have been key in the research of the relation
between prosody and sentence processing. One central question was whether
listeners can take advantage of the close mapping between syntax and prosodic
boundaries to resolve syntactic ambiguities at the initial stages of processing.
More than two decades of research strongly suggests that prosody can be rapidly
integrated into the linguistic representation (Kjelgaard et al., 1999; Warren et al.,

1995; Watson et al., 2005) to help disambiguate a structure.

A related question is whether the prosody can influence language compre-
hension in reading. Although there is no explicit prosodic information available
when reading (apart from punctuation marks) it has been proposed that readers
project a prosodic representation called implicit prosody (Bader, 1998; J. D. Fodor,
2002).

J. D. Fodor (1998, 2002)’s Implicit Prosody Hypothesis claims that a default

27



CHAPTER 2. THE CASE OF VARIATION IN RELATIVE CLAUSE
ATTACHMENT

prosodic contour is constructed in silent reading, which is decisive in resolving
syntactic ambiguities in general, and to solve the cross-linguistic differences in
RC attachment preferences in particular. In cases of ambiguity, the parser would
favour the syntactic analysis that better maps into the natural (default) prosodic

contour for that construction.

For example, a general tendency to place an intonational boundaries before
longer phrases might lead to positing a prosodic break before longer RCs, leading
to the projection of an independent intonational phrase containing the RC itself,
thus separating it from the closest DP which in turn would have consequences
on RC attachment, leading to a higher proportion of High Attachment resolution
for longer RCs. Shorter RCs, on the other hand, are less likely to be preceded by
an intonational boundary. The absence of a boundary creates a bias towards low
attachment. Similarly, a preference to attach new constituents to constituents of
the same length (Balanced Sister Hypothesis, J. D. Fodor, 1998) leads long RCs to
attach high, since this would lead to a long RC being attached to a long DP (the
high DP modified by the low DP) and short RCs to preferentially attach locally,
as this would lead to them being attached to a short DP.

Numerous experiments on sentence processing have shown an offline tend
to low attachment when the RC is short but high when the RC is long (see among
others Fernandez et al. 1999 on English; Quinn et al. 2000 on French, English,
and Arabic; Lovric 2004 on Croatian; Pynte et al. 2000 on French; Fernandez
2003 on Spanish; Jun et al. 2003 on Japanese; Vasishth et al. 2004 on Hindi,
Wijnen 2004 on Jabberbocky).

J. D. Fodor (2002) suggested that cross-linguistic variation in RC attach-
ment might also be accounted for in terms of variation in prosodic constraints of
each particular language. For example, high attachment languages might be more
likely to place prosodic breaks at the beginning of constituents, and viceversa, low
attachment languages might be less likely to place a prosodic boundary before
the RC. However, no explanation has been offered in terms of what factors make
some languages more prone to place prosodic breaks at a certain position. A num-
ber of studies have investigated alleged cross-linguistic differences in prosodic
phrasing in overt prosody, to assess the tendency in high attachment languages to
place a bigger prosodic break between an RC and the adjacent complex DP, than
the break between the two head nouns, while the opposite relation would be true

for speakers of low attachment languages.

Despite the confluence of cross-linguistic findings supporting a role of

implicit prosody in sentence processing, experimental results (Bergmann et al.,
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2008; Jun, 2010) suggest that implicit prosodic phrasing may not be fully con-
sistent with explicit phrasing. Jun (2010) found that, counter to the predictions
made by the Implicit Prosody Hypothesis, English speakers preferred a prosodic
phrasing expected to occur with high attachment languages, that is, a bigger break
between the RC ad the complex DP (DP1 DP2)//(RC), in comparison to the break
between DP1 and DP2. The results are not the expected ones if implicit prosody is
equal to explicit or overt prosody, and/or the prosodic boundary is the responsible
for attachment choices. Bergmann et al. (2008) also found no correlation between
phrasing prosodic pattern and attachment preferences in English and Spanish. In
both cases, the strongest break was placed after DP2 when reading the sentences
aloud, while attachment preferences were high attachment in Spanish and low

attachment in English.

2.4 Summary

This chapter has introduced the challenge the cross-linguistic variation
reported in RC attachment preferences posed to principles of parsing based on
locality effects such as the Late Closure. The crisis of the Late Closure caused in
turn the crisis of one of the most influential models of sentence processing, the
Garden-Path model, leading to the subsequent proliferation of different theories

of ambiguity resolution.

Some of these theories, just like the Garden-Path Model, defend parsing
preferences are grounded in universal principles of economy of computation
and cross-linguistic variation is reducible to grammatical distinctions (Construal,
Recency/Predicate Proximity), including prosody (Implicit Prosody Hypothe-
sis). Others focused on factors such as frequency distributions (Tuning), or a

(Constraint-based approaches) as decesive for parsing preferences.

The contribution of each of these theories has helped to delve into the
nature of human sentence processing to some extent and open new avenues of
research. However, none of them provide a framework able to fully explain the

specificity of variation across languages.

The next chapter introduces a new development in this literature, i.e. the
discovery that an additional structural ambiguity has been this far neglected: the
selective availability of Pseudo Relatives. Previous materials tested in the so-
called High Attachment languages could have leaked a structure called Pseudo
Relative, which superficially looks like Relative Clauses, but (among other funda-

mental differences) forces a reading compatible with High Attachment only.
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CHAPTER

A CONFOUNDING VARIABLE: THE PSEUDO

RELATIVE

This chapter describes a recent proposal that will be central in this thesis:
the PR-first Hypothesis. This proposal stems from the discovery (Grillo, 2012)
that the previous literature on RC-attachment was confounded by the asymmetric
availability of Pseudo Relatives in the languages and structures tested. Pseudo
Relatives (PRs) and RCs are string identical, but the two structures display very
different structural and interpretive properties: PRs are a kind of eventive SCs,
while RCs are DP modifiers and introduce properties of entities. Grillo (2012)
and Grillo and Costa (2014) argued that the superficial similarity between PRs
and RCs might be the responsible of the reported non-local preference in the
subset of Spanish and other so-called High Attachment languages. For these
languages, apparent RCs modifying the complement of perceptual verbs are in
fact ambiguous between an RC and a PR interpretation, whereas this ambiguity

is non-existent in the subset of English and other Low-Attachment languages.

Crucially, the attachment ambiguity present under the RC reading disap-
pears under the PR reading, where the highest DP is the only accessible subject
for the embedded predicate. PR-first suggests that PRs are simpler at the struc-
tural and interpretive level than RCs and are thus preferred by the parser and
that the problematic preference for High Attachment reported in the literature is
largely a consequence of PR-availability. When PRs are not available, it is claimed,

a uniform preference for Low Attachment is observed across languages.

PR-first provides a valid framework to explain a number of questions that
include the reported cross-linguistic variation, including questions such as why

the differences between languages are observed exclusively with RC attachment
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ambiguities (and not in other structures), and why only under certain condi-
tions (e.g. when the RC is in object syntactic position). Importantly, it also
makes concrete predictions on the distribution of languages into the High At-
tachment or Low Attachment category in function of their grammar. The first
section of this chapter describes some basic structural and interpretive proper-
ties of PRs together with some arguments to distinguish them from restrictive
and non-restrictive RCs. Next, the PR-first Hypothesis is described together with
its implications in the research of RC attachment preferences. The last section

reviews current empirical support for this hypothesis.

3.1 The not-so unknown Pseudo Relatives

PRs are a type of clausal complement formed by a DP and a clause headed
by a complementizer (que in Spanish), which contains a finite verb which agrees
in person and number with that DP. In spite of their superficial similarity to RCs,

PRs display clear differences at the structural, interpretive and prosodic levels.! .

(1) a. Mariavio [pr [pp al hombre][cpque estaba corriendo.]]
M.  saw the man that was running.

‘Maria saw the man running.’

b. Mariavio [ppal [yp hombre [Rcque estaba corriendo.]]].
M.  saw the man that was running.

‘Maria saw the man that was running.’

At a structural level, PRs have a DP subject and CP standing in a sisterhood
relation (2), contrary to RCs, where the same CP is embedded within the DP they
modify (3). Like English eventive SCs, PRs are projected as complements of

perception verbs, while RCs are adjuncts.

!Whereas PRs have just landed in the field of psycholinguistics, there is a significant literature
on them in theoretical linguistics (Brito 1995; Burzio 1986; Casalicchio 2013; Cinque 1992, 1995;
Graffi 1980; Grillo et al. 2015, 2016b; Guasti 1988; Kayne 1975; Koenig et al. 1999; Koopman
et al. 2008; Labelle 1996; Radford 1975b; Rafel 1999; Rizzi 1992 among many other). Linguists
have primarily focused on PRs in Romance languages although PRs are also available in other
language families (e.g. Serbo-Croatian), see below for more details.
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(2) Pseupo RELATIVE
V)
\% SC
vio DP Ccp

al hombre que estaba corriendo

(3) RELATIVE CLAUSE

v’

/\

\Y DP

T

vio Det NP

/\

al NP CP

N que estaba corriendo

hombre

(Adapted from Grillo and Costa, 2014, p. 162)

This structural difference is mapped into a different interpretation as PRs
complements of perceptual verbs involve (direct) perceptual reports of situations,
whereas RCs denote properties of entities. One of several consequences of this
distinction is that the embedded event needs to be directly perceived in PRs but
not in RCs.

(4) Pseupo RELATIVE
Jede’[see(e) & ExPERIENCER(e) (Maria) & stimuLus(e’)(e) & run(e’) &
AGENT(e’)(the man)]
There exists an event of seeing and the experiencer of that event is Maria

and the stimulus is an event of running and the man is the agent.

(5) ReLATIVE CLAUSE

Jde [see(e) & ExPERIENCER(e) Maria) & sTimuLus(the unique man that
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was running)(e)]
There exists an event of seeing and the experiencer of that event is Maria

and the stimulus is the the unique man that ran.

A clear indication that PRs refer to inanimate situations comes from sentences
like (6), where the masculine pronoun lo cannot refer to the embedded subject the
girl, but only to the whole situation the girl running.

(6) Lo quevi fuéa la chica que corria.
What that I.saw was powm the girl that ran.

‘What I saw was the girl running.’

The list in (7) contains a sample of PRs in different Romance languages.

The translation into English of these sentences corresponds to the eventive
SCs of the Acc-ing type

(7) Spanish: He visto a Juan que corria. (Rafel, 1999)
Catalan: He vist en Joan que corria.(Rafel, 1999)
Galician: Eu vin eu Xoan que corria.(Rafel, 1999)
Portuguese: Eu vejo o Jodo que corre?.(Brito, 1995)

French: J’ai vu Jean qui courait. (Kayne, 1975; Koenig et al., 1999; Koop-
man et al., 2008; Labelle, 1996)

Italian: Ho visto Gianni che correva. (Burzio, 1986; Casalicchio, 2013;
Cinque, 1992, 1995; Graffi, 1980; Guasti, 1988; Radford, 1975b; Rizzi,
1992)

English-SC: I saw Gianni running
Examples of PRs in other type of languages are the following:

(8) Greek: Idha ton Yani pu etreche.

'l saw Gianni running.” (Angelopoulos, 2015)

Serbo-croatian: Video sam Jovana koji je ljubio devojku.
"I saw Jovana kissing he girl.” (Grillo & Costa, 2014)

Dutch: Ik zag Jan die naar huis rende.

' saw Jan running home.” (Grillo & Costa, 2014)

2The status of PRs in Portuguese will be discussed in the next section, but for now just say that
most speakers of European Portuguese do not accept PRs as presented here and that the structure
called Prepositional Infinitival Clause (PIC) is more widely accepted as the correlate to PRs
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3.2 Featuring Pseudo Relatives

Evidence for distinct analyses of PRs and RCs comes from multiple sources,
some of which are reviewed in this section. One primary indication that PRs and
RCs comes from the type of DP allowed to precede the embedded clause in the
two constructions. Whereas RCs are only allowed with common names, PRs are
perfectly acceptable with proper names even in the absence of an intonational

break typical of non-restrictive RCs:

(9) He vistoa Juan que corria.
I.Lhave seen pom J.  thatran.iMPF.

‘I saw Juan running.’

An even clearer diagnostic to distinguish PRs from both restrictive and non-
restrictive RCs come from the availability of PRs with pronouns (10).

(10) a. Mariaha vistoa la candidata que pintaba.
Maria has seen powm the candidate that painted.

‘Maria saw the candidate that was painting.’

b. Mariala ha visto que pintaba. PR-only
Maria her has seen that painted.

‘Maria saw her painting.’

Contrary to PRs, neither restrictive or non-restrictive RCs are licensed with pro-

nouns.

(11) a. Mariaha votadoa la candidata que pintaba. RC-only
Maria has voted pow the candidate that painted

‘Maria voted for the candidate that painted.’

b. *Mariala ha votado que pintaba.
Maria her has voted that painted.

“*Maria voted for her that painted.’

Notice that the example in (10-b) corresponds to a two constituent PR, where
the DP can move outside the PR, whereas the examples provided in exampl(1)
and (2) constitute a single constituent PR. In fact, in line with the observations
made by Cinque (1992, 1995), PRs allow for multiple parses which are subject to
cross-linguistic variation. The three possible analyses discussed by Cinque (1995)
are:

(a) A single CP constituent analysis: visto [cp DP que ... .
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(b) A two constituent analysis where the matrix verb takes only the DP as com-

plement and the CP function as an adjunct: visto [DP] [¢cp que ... ].

(c) A single DP constituent where the ‘que’ clause is a modifier of the DP: visto

[pp DP que ...].

Most recently Grillo et al. (2017) argued for the reduction of the number
of possible analyses to two: single DP constituents, and two DP + CP predicate
constituents. The first type corresponds to PRs which are situation-denoting DPs
(we return to this in subsection 3.2.3). This analysis is available in Spanish as

shown by different tests:

(12) He visto [pr al chico que subia al coche]
I saw powm.the boy that got.into the car
‘I have seen the boy getting into the car.’

Pseudo-clefts

(13) Lo que he visto es a Maria que subia al coche.

‘What I saw is Mary getting into the car.’

Pronominalization

(14) Lo he visto.
‘T have seen it.’

Anaphoric interpretation (Brito, 1995)

(15)  Desde aqui vi a Maria que subia al coche, pero desde alli no debias de
poder verlo.
‘From here, I saw Maria getting into the car, but from there you must not

have been able to see it.’

The three tests show that the pronoun ‘1o’ makes reference to the whole

event of ‘Mary getting into the car’.

Adjunct insertion
The insertion of adjuncts between the head and the predicate renders the struc-

ture ungrammatical, or only grammatical if interpreted as an appositive.
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(16) *He fotografiado a Juan in fraganti que robaba muestras de perfume.

‘I took pictures of Juan in the act of stealing perfume samples.’

On the other hand, two-constituent PRs are more restricted in Spanish.
Although movement of DPs is allowed, as shown by cliticization in the above ex-
ample repeated in (17), PRs are not allowed for instance following predicates that
only take two-constituent PRs such as incontrare/meet or sorprendere/surprise,

that is, predicates that only take entities as objects and not situations.

(17) a. Mariaha vistoa la candidata que pintaba.
Maria has seen powm.the candidate that painted.

‘Maria saw the candidate that was painting.’

b. Mariala ha visto que pintaba. PR-only
Maria her has seen that painted.

‘Maria saw her painting.’

The structural and interpretive differences between PRs and RCs also ex-
plain a number of restrictions observed with PRs that do not apply to RCs, in-
cluding constraints on licensing environment, Tense, Aspect and properties of
the embedded predicate. Some of these restrictions apply uniformly across all PR-
licensing languages, other are language specific, with some languages, e.g. Italian,
allowing for more PR-licensing environments than e.g. Spanish. Next subsection
focuses on PR-restrictions in Spanish, which will be useful to later understand
the manipulations carried out to create PR-licensing and non-licensing contexts
in the experiments presented in this thesis.

3.2.1 Restrictions on PRs in Spanish
(i) Restrictions on matrix verb

While RCs are free to modify a DP independently from the context in
which it appears, PRs are only available under a restricted set of predicates.
This set contains most typically verbs of perception (18-a), but also quasi-
perceptual verbs (such as e.g. film, record), as these can freely introduce
situations.? Contrary to RCs, however, PRs are not allowed under predi-

cates that only take entities as complements, including epistemic, stative,
and relational verbs (18-b).

3Some languages, like Italian, also allow PRs under a few non-perceptual verbs, roughly
corresponding to the set of predicates licensing Acc-ing constructions in English, including e.g.:
incontrare, meet, beccare, catch, sopportare, stand, as in I can’t stand Boris. As mentioned before,
this is due to the fact that PRs, like English eventive SCs, allow multiple analyses.
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(18) a. Mariaha vistoa Claudia que corria.
M. has seen powm Claudia that ran.1MPF.

‘Maria saw Claudia running.’

b. *Maria ha conocido a Claudia que corria.
M. has met powMm Claudia that ran.1MPF.

“*Maria met Claudia that ran.’

c. *Maria ha querido a Claudia que corria.
M. hasloved powm Claudia that ran.imprF.

“*Maria loved Claudia that ran.’

d. *Maria esta casada con Claudia que corria.
M. is married with Claudia that ran.1mPF.

“*Maria met Claudia that ran.’

As mentioned, clear prosodic differences distinguish PRs from appositive
RCs. Beside prosody, pronominal reference can also be used to rule out the
appositive reading in (19-b) (which unlike restrictive RCs can take proper
names as heads).* The example in (19-a) further shows that PRs denote
events, here the object of seeing, i.e. event of ’Claudia running’, can natu-
rally be referred back to using the neuter clitic lo ’it’. On the contrary, as the
appositive in (19-b) modifies the DP Claudia, only the feminine clitic la "her’

can be used to refer back to it.

(19) a. Mariaha vistoa Claudia que corria. Yo también
M.  hasseen powm Claudia that ran.imMmPr. I too
lo he visto.

it.acc have.l seen
‘Maria saw Claudia running. I saw it too.

b. Maria ha vistoa Claudia, que corria. Yo también
M. has seen pom Claudia, that ran.itmPr. I too
la/*lo he visto.

her/it.acc have.l seen
‘Maria saw Claudia, that ran. I saw her too.’
(ii) PRs only allow the complementizer que:

Relative pronouns such as el cual (who/which) cannot introduce PRs, only

restrictive or appostive RCs.

4Grillo and Turco (2016) provide preliminary evidence that PRs and restrictive RCs are also
prosodically distinct: Italian speakers make use of temporal and melodic cues to disambiguate
between PRs and RCs, with longer production duration (and more tonal movement) for both the
DP and the following CP in PRs than in RCs, which they take to indicate presence of a major
prosodic boundary between the DP and CP in PRs, related to the difference of attachment height
of the CP in the two structures.
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(20) a. *He vistoa Juan el cual estaba sonriendo.
L.have seen powm Juan the who was  smiling

‘I saw Juan smiling.’

b. He saludado al chicoel cual estaba sonriendo.
L.have waived the boy the whowas smiling

‘I waived the boy who was smiling.’

(iii) Tense restrictions

PRs obey Tense restrictions not found with RCs. While Tense in RCs dis-
plays clear referential properties, Tense in PRs is anaphoric and typically
matches (or depends on) the tense specification of the main clause (Pozniak
et al., 2019). The restriction naturally stems from the direct perception
interpretation triggered by PRs: the seeing-event and the perceived event
should overlap in time. Simultaneity is thus a requisite in PRs (21-a), but

just an option in RCs (21-b).

(21) a. *Mariavio a Alejandro que corre.
M. saw powm Alejando that runs.iMPF

“*Maria saw Alejandro that runs.

b. Maria trabaja con el chico que corre/correra/habia
M.  works with the boy that runs/will.run/had
corrido.
run.

‘Maria works with the boy that runs/will run/had run.’

(iv) Restrictions to viewpoint/outer aspect

Also for the sake of simultaneity, the aspectual form of the embedded verb
should be Progressive/Imperfective, for the reported event needs to be per-
ceived as it unfolds. That is an essential condition to guarantee the simul-
taneity of both events, one expressed by the main predicate and another by
the embedded predicate. Perfective aspect, which is associated with termi-
nated events, would not be compatible with the ongoing interpretation, and
would force a shifted reading.® (4)

(22) *Mariavio a Alejandro que habia corrido.
M. saw powm Alejando that had ran.

“Maria saw Alejandro that had run.’

>See Casalicchio (2013) for discussion of exceptional cases in which terminated events are
allowed in PRs, these typically denote a situation with some directly perceivable consequent state
of an event, importantly the auxiliary still appears in its Imperfective form, as in e.g.: Ho visto
Maria che aveva appena rotto il vetro/I saw M. that had just broken the glass.
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Importantly, in languages which allow both a Progressive and habitual in-
terpretation of Imperfectives (like Italian or Spanish) only the Progressive
interpretation survives in PRs. Ban on habitual interpretation is easily di-
agnosed e.g. using bare plural objects whose meaning cannot fit in the
boundaries of a single event (23-c).°

(23) a. Mariavio al chico que corria.
M.  saw pom.the boy that ran.

‘Maria saw the boy running/that was running.’

b. Mariavio a Alejandro que corria.
M.  saw powm Alejandro that ran.

‘Maria saw Alejandro running/*that was running.’

c. *Mariavio a Alejandro que corria maratones.
M.  saw powm Alejandro that ran  marathons.

‘Maria saw Alejandro running marathons.’

(v) Restrictions to Inner Aspect

Again in sharp contract to RCs, which can contain any type of predicate,
and in line with what was observed with Acc-ing constructions, PRs can

only contain eventive predicates and disallow non-perceptual predicates.’

(25) a. He vistoa Juan que hablaba en Inglés.
L.have seen pom ]J.  thatspoke English.

‘I saw G. speaking English.’

b. *He  vistoa Juan que conocia el Inglés.
Lhave seen J. that knew English.

I saw knowing English.

The list of restrictions does not end here, a more thorough description of
PR-restrictions can be found in chapter 5. The restrictions on tense and aspect
exposed here will be of importance to understand the manipulation carried out

in chapter 4.

®Naturally, bare plurals are allowed in PRs as long as their presence still allows for an episodic
reading of the event, e.g. Juan vio al chico que comia patatas/John saw the boy eating potatoes.

“In specific cases, stage-level predicates might be allowed (24-a), but not individual level
predicates (11-b):

(24) a. Ho  visto Gianniche aveva gli occhi rossi.
Lhave seen G. that had the eyes red.
‘I saw G. with red eyes.
b. *Ho  visto Gianni che aveva gli occhi blu.
Lhave seen G. that had the eyes blue.

“*I saw G. with blue eyes.” (Casalicchio, 2013)[p.117][ex.160]
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3.2.2 PRs semantic features

(i) PRs are transparent: Moulton et al. (2015a) and Grillo and Moulton (2016a)
claim that PRs, despite the fact that they involve fully inflected clauses, are
semantically transparent and denote direct perception of events. Following
Barwise (1981) and Barwise et al. (1983) description of direct or epistemi-
cally neutral (26-a) and indirect or epistemically positive (26-b) perceptual
reports, Moulton et al. (2014) defend that beyond bare infinitives, the prop-
erty of transparency can also be ascribed to PRs, in spite of being finite

clauses.

(26) a. Rita saw Max leave early.
b. Rita saw that Max left early.

Moulton et al. (2014) defend that in contrast to full complement clauses
(which display indirect or epistemically positive perception, as in (27-b)),
PRs are direct or epistemically neutral (27-a) as they do not presuppose any
intellectual belief. The perceiver sees the event (Juan making coffee, as in
(27-a)) by means of the senses. In contrast, what the perceiver sees in (27-b)
is not necessarily the event per se, but evidence showing that Juan made
coffee that morning, maybe by the sound of the coffee pot or the smell of

coffee.

(27) a. Vi a Juan que hacia el café.
[.saw pom Juan that made the coffee.
‘I saw Juan making coffee.’

b. Vi que Juan hacia el café.
I.saw that Juan made the coffee.
‘I saw that Juan made coffee.

PRs, just like infinitives, establish a direct relation between a perceiver and
an individual situation. Substitution of extensionally equivalent descrip-
tions of an individual situation preserves truth, like the example in (28)

since they are epistemically neutral.

(28) Vi a  Juan llorar/ que lloraba, pero pensaba que
saw.] Juan cry.1ng/ that cried. impr, but thought that
estaba riendo.
was.he laughing.

I saw Juan cry/crying, but thought he was laughing.
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Indirect perception complements are epistemically non-neutral, hence sub-

stitution is not allowed here.

(29) Vi que Juan lloraba (por las lagrimas), # pero
saw.I that Juan cried. 1mPF (by the teardrops), but
pensaba que estaba riendo.
thought that was.he laughing.
I saw that Juan cried (from the tears on his eyes), but thought he

was laughing.

PRs are referential: Grillo et al. (2017) claim that PRs refer to specific
events located in time and space. As such, PRs do not display quantifier-
scope ambiguities under universal quantifiers and they block distributive

readings (30).

(30)  Todoel mundoha vistoa Jorge que bailaba.
All  the world has seen powm Jorge that danced
‘Everyone has seen Jorge dancing.’

Only a cumulative reading holds in example (30), that is, a single event of
dancing for everyone, instead of a distributive reading where there is one

different event of dancing for each person.

In contrast, infinitival complements allow both cumulative and distributive
readings, because the universal quantifier can either take scope over the
existential quantifier in the multiple events of dancing, or either the existen-

tial quantifier can take scope over the universal quantifier in a single event

of dancing.

(31) a. Todoel mundoha vistoa Jorge bailar ayer por la
All  the world has seen to Jorge dance yesterday by the
noche.
night.

‘Everyone saw Jorge dance yesterday night.’

b. Todoel mundoha vistoa Jorge bailar alguna vez.
All  the world has seen to Jorge dance some time.
‘Everyone saw Jorge dance sometime.’

Further evidence for PR referentiality comes from the fact that PRs cannot
scope under negation (32-a)(Grillo et al., 2015), in contrast to infinitives
(32-b).

(32) a. *Mariano vio a Pedro que corriaenla carrera.
M. not saw powm Pedro that ran in the race.
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‘Maria didn’t see Pedro that ran in the race.’

b. Mariano vio al hombre correr en la carrera.
M. not saw pom.the man run in the race.
‘Maria didn’t see the man run in the race.’

PRs do not scope under negation because they refer to individual situations

and presuppose the existence of such event. For the same rationale, narrow

scope under conditional of the event described in the PRs is not available:

(33)

#Si Carla hubiera  visto a Alejandro que bailaba se habria

If Carla had.conD seen a Alejandro that danced SE would.have

enfadado, pero por  suerte no bailo.
got.angry, but luckily not he.dance
‘If Carla had.conp seen Alejandro dancing, she would have got

angry, but luckily he didn’t dance.’

Conversely, infinitival clauses, which are not referential can take narrow

scope under conditionals:

(34)

Si Carla hubiera visto a Alejandro bailar, se habria
If Carla had seen poM Alejandro dance, SE would.have

enfadado, pero por suerte no bailé.
got.angry, but for luck nothe.dance

‘If Carla had seen Alejandro dance, she would have got angry, but
luckily he didn’t dance’

3.2.3 PRs internal structure

This section outlines three different candidates for the PR internal struc-

ture existent in the literature, with special focus on the recent proposal made by
Grillo and Moulton (2016a).

Cinque (1992), Guasti (1988), Radford (1975a), Rafel (1999) claimed a SC
status of PRs on the basis of similar distributional properties of PRs and SCs (35),

and coordination between these two structures (36).

(35)

(36)

He visto a Juan que corria / con Maria/ saltando la valla / borracho.

‘I saw Juan running/ with Maria/jumping the fence/ drunk.” (Rafel, 1999,
p. 171)

Vi [sc al sospechoso dentro de un coche negro] y [PrR a una mujer que

salia del banco.]

‘I saw the suspect inside a black car and a woman leaving the bank’
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Cinque (1995) also argued that PRs are CPs because the type of proform
used for the substitution test (il che) typically refers to propositional CPs and not
individual DPs.

(37) a. Ho visto Mario che scrivevanel sonno,il che mi pareva
Have.l seen Mario that write  in.the sleep, the that me seem
cosi strano.
so strange
‘I saw Mario writing while asleep, which did not seem that strange.’

b. Ho visto che Mario scrivevanel sonno, il che mi pareva

Have.l seen that Mario write  in.the sleep, the that me seem
cosi strano.

so strange
‘I saw that Mario writes in his sleep, which did not seem that strange.’

Cinque argues that since the proform il che can refer back to both PRs and CPs,
PRs must be CPs. This argument was criticized by Grillo et al. (2015) who pointed
out that the pronominalization by il che also works for infinitives (38-a), SCs (38-b)

or DPs, so CP status does not seem to be a necessary condition.

(38) a. Ho  visto Mario scrivere nel sonno,il che mi pareva cosi
Have.l seen Mario write.INF in.the sleep, the that me seem so
strano.
strange
‘I saw Mario write in his asleep, which did not seem so strange to

2

me.

b. Ho visto Mario ammalato, il che mi pareva cosi strano.
Have.l seen Mario sick, the that me seem so strange
‘I saw Mario sick, which did not seem so strange to me.’

In fact, as the examples in (39) show, CP status is not even a sufficient condition

for the licensing of “il che":

(39) a. Gianni mi ha detto che ’esercito ha bombardato la citta,
Gianni me has told that the.army has bombed the city, the
il cheha fatto molte vittime.
that has made many victims.
‘G. told me that army bombed the city, which made many victims.’

b. Ho visto l'esercito che bombardavala citta,il che ha

Have.1sg seen the.army that bombed the city, the that has
fatto molte vittime
made many victims.
‘I saw the army bombing the city, which made many victims.’
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These observations void the argument for CP status of PRs from il che pronomi-
nalization.

3.2.4 DP analysis of single constitent PRs

Grillo and Moulton (2016a) highlighted that PRs have the same distribu-
tion as DPs. For example PRs and DPs (unlike CPs) can complement propositions.

(40) a. La vista di Carlo e da non perdere.
The sight of Carlo is to not miss
‘The sight of Carlo is not to be missed.’

b. La vista di Carlo che balla il tango e danon perdere.
The sight of Carlo that dance the tango is to not miss
‘The sight of Carlo dancing the tango is not to be missed.’

c. La storia (*di) che Carlo ha sconfittoil drago none vera.
The story (*of) that Carlo has defied the dragon not is true
‘The story that Carlo defied the dragon is not true.’

(Grillo & Moulton, 2016a, p. 5)

They also argue that PRs are allowed in environments that exclusively select for
situations (41-a), and not entities (41-b) or propositions (41-c):

(41) a. La scenadiCarloche balla il tangoe danon perdere.
The scene of Carlo that dances the tango is to not miss
‘The scene of Carlo that dances the tango is not to be missed.’

(42) a. *La scena di Carlo e da non perdere.
The scene of Carlo is to not miss
‘The scene of Carlo that dances the tango is to not missed.

b. *Maria crede/ritiene Carlo che balla.
Maria believes Carlo that dances.
“*Mary believes Carlo dancing.” (Grillo & Moulton, 2016a, p. 6)

Moreover, PRs can be pronominalized by qué, which commonly only substitutes
DPs.

(43)  Via Mario que corria la maraton.
‘I saw Maria running the merathon.’
Qué has visto? A Mario que corria la maratoén.

‘What did you see?” ‘Mario running the marathon.’

Finally, only DPs (and not CPs) can be coordinated with PRs.
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(44) a. Desdeaquiya veo a Carlosy a su hijo Pablo que
From here already I.see pom Carlos and powm his son Pablo that
corren a nuestro encuentro.

runs to our finding
‘From here, I see Carlos and his son Pablo running to meet us.’

b. *Desde aqui ya veo a Carlosy que su hijo Pablo corren
From here already I.see pom Carlos and that his son Pablo runs
a nuestro encuentro.
to our finding
‘From here, I see Carlos and his son Pablo running to meet us.’

The evidence Grillo et al. (2017) and Moulton et al. (2015b) present from both
syntax and semantics for a DP-analysis of PRs and Grillo and Moulton (2016a) sug-
gest that one dimension of cross-linguistic variation in PR-availability is largely
dependent on the availability of both kind and token interpretation of definite DPs
in PR-licensing environments. A full discussion of Grillo and Moulton’s analysis
would take us too far astray from the present goals. Suffices here to say that, in
their analysis, while PRs typically introduce event tokens/individual situations,
PRs in subject position in Italian denote event kinds/types of situations (Gehrke,
2019; Portner, 1991). The intended meaning in e.g. Maria che balla ¢ uno spetta-
colo./‘Mary dancing is quite a sight.’, thus, is that any instantiation or token of the
event-kind of Maria dancing is a sight. PRs in these contexts obey restrictions typ-
ical of kind-denoting expressions, including incompatibility with unique event
modifiers (among many others). One advantage of this analysis is that it provides
a straightforward account of cross-linguistic differences in the availability of PRs
with kind-taking predicates such as e.g. sopportare ‘can’t stand’ and being com-
mon/widespread, as well as absolute with constructions and existentials. See Grillo

and Moulton (2016a) for details and analysis.

3.2.5 Differences between Spanish PRs, Italian PRs and
European Portuguese PRs/PICs

It is important to point out that PR-availability is not a unitary phenomenon
across languages, in fact a great deal of variation in PR-licensing environment is
often also found within a given language. This is in part due to the fact that, as
argued by Cinque (1992, 1995), PRs (at least in some languages) allow multiple
structural analyses. For instance, European Portuguese licensing contexts for PRs

vary greatly across speakers (Brito, 1995).

Brito (1995) argued that PRs are available in a restricted set of contexts,

such as contexts introduced by the adverb eis:
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(45) Eis o comboio que chega.
Here’s the train that arrives
‘Here’s the train arriving.’

Or PRs under perceptual reports:

(46)  Vejoo teu filho que esta a chorar.
see.l the your soon thatis P cry.
‘I see your soon crying.’

Although this example passes the following single constituency tests (examples
from Brito 1995):

Pseudo-cleft

(47) O que eu vi foi o teu filho que esta a chorar.

‘What I saw was your son crying.’

Anaphoric interpretation

(48) Daqui eu vejo o teu filho que chora mas tu nao deves ver dai/vé-lo dai.

‘From here I see your son crying but you could not see it from there.

It fails to meet other PR basic properties which are nevertheless observed
in PICs, such as modification of proper names (49) or modification of clitics (50)

(examples from Costa et al. 2016; B. Fernandes 2012:

(49)  *Eu vi o Pedro que chorava. (PR)
Eu vi o Pedro a chorar. (PIC)

‘I saw him crying.’

(50) *Eu vi-o que corria. (PR)
Eu vi-o a correr. PIC
‘I saw him running.’

Furthermore, PIC have similar SC distributional properties:
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(51) a. O Gianni deixou a sala embriagado. (SC)
’Gianni left the room drunk.
b. *O Gianni deixou a sala que estava ainda sob o efeito do alcool. (PR)
’Gianni left the room that was still under the effect of the alcohol.
c. O Gianni deixou a sala ainda a beber. (PIC)

‘Gianni left the room still drinking.’

Rafel (1999), B. Fernandes (2012) and Costa et al. (2016) suggested a
structure called Prepositional Infinitival Constructions (PIC) (52) to be a better

correlate as it shares most of the properties assigned to PRs.

(52) Vejo o teu filho a chorar.
see.l the your soon P cry.
‘I see your soon crying.’

Although Spanish PRs are somewhat closer to Italian PRs, a striking difference
between both is the wider distribution of PRs in structural contexts beyond per-
ceptual reports in Italian, which cover absolute-with constructions (53-a), locative
and existential constructions (53-b,c), complement of verbs like ‘to remember’
(53-d), sopportare (53-e), and nominals (53-f), among others. Spanish does not

allow PRs in any of these contexts. 8

(53) a. Con Gianni che parla, non faremo niente. (Italian)
*Con Juan que habla, no haremos nada. (Spanish)
‘With John speaking, we will never do anything.’

b. In cucina c’¢ una pentona (d’acqua) che bolle. (Italian)
*En la cocina hay una olla (de agua) que hierve.(Spanish)
‘In the kitchen there is a pot of water boiling.’

c. Il giovedi c’e Gianni che suona.(Italian)
*El Jueves hay Juan que toca.(Spanish)
‘On Thursdays there is John playing.

d. Ricordo Gianni che partiva. (Italian)
*Recuerdo a Juan que partia. (Spanish)
‘I remember Juan leaving.’

e. Non sopporto Gianni che fuma in casa mia.(Italian)
*No aguanto a Juan que fuma en mi casa. (Spanish)

‘I can’t stand John smoking in my house.’

8In turn, most of these sentences are accepted when the PR is replaced by the present participle.
e.g. En la cocina hay una olla (de agua) hirviendo/ ‘In the kitchen there is a pot of water boiling.’
On this point see more below.
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f.  La fotografia di Gianni che balla il tango é stata la piu venduta. (Ital-
ian)
*La fotografia de Juan que baila el tango ha sido la mas vendida.
(Spanish)
The picture of John dancing tango was the one that sold the most.’
(Examples from Rafel 1999, pp. 56-57)

Another crucial difference between Italian and Spanish is that Italian allows kind-
denoting PRs, whereas Spanish does not. In some languages, Spanish being one
of them, PRs are not allowed in subject position (example adapted from Grillo
and Moulton (2016a)):

(54)  a. *CarlosyMaria que bailan el tango son un espectaculo para no perdérselo.(Spanish)
b. Carlo e Maria che ballano il tango sono uno spettacolo da non perdere.(Italian)

‘Carlos and Maria that are dancing tango are a sight not to be missed’

Kind-referring PRs are not allowed in Spanish and for extension, PRs are
not allowed in subject position, only in object position under an episodic reading

of Maria dancing as a single event.

The lack of kind-PRs in Spanish is assumed by Grillo and Moulton (2016a)
to explain why PRs are not allowed in subject position (e). The same rationale is
used by the authors to explain why tense match in PRs displays episodic direct
perception in both languages, but conversely, tense mismatch delivers generic
direct perception (event kind) in Italian, and forces an RC reading in Spanish.

(55) a. Carloha visto Maria che balla.
Carlo has seen.PAST Maria that dances.PRES
Carlo has seen Maria dancing.

b. *Carlos ha visto a Maria que baila.
Carlos has seen.PAST pom Maria that dances.PRES
Carlos has seen Maria dancing.

Evidence for the existence of multiple parses for PRs provides a rationale
to explain away at least some of the observed variation: the distribution of PRs
across languages should be tied to the availability of a given PR parse in that
language. Thus if a language only allows PRs in the environment of perceptual
verbs (or more broadly in the context of predicates that can select situations), it
would be reasonable to conclude that only single constituent/situation denoting

PRs are allowed in that language.
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As mentioned in the previous section, Grillo et al. (2017), Moulton et al.
(2015b) present evidence from both syntax and semantics for a DP-analysis of PRs
and Grillo and Moulton (2016a) suggest that one dimension of cross-linguistic
variation in PR-availability is largely dependent on the availability of both kind
and token interpretation of definite DPs in PR-licensing environments. One ad-
vantage of this analysis is that it provides a straightforward account of cross-
linguistic differences in the availability of PRs with kind-taking predicates such
as e.g. sopportare ‘can’t stand’ and being common/widespread, as well as absolute
with constructions and existentials Grillo and Moulton (2016a)

Another important dimension of variation, is the availability of alterna-
tive structures to introduce events/situations in PR-licensing environments. In
Spanish, but not in standard Italian, there exists an unambiguous option for in-
troducing event descriptions in PR-environments: the gerundive verb form (56-a),

which in English corresponds to the present participle (e.g. smoking).

(56) a. Maria bailando flamenco es todo un espectaculo.
Maria dancing flamencois all a spectacle.

“Maria dancing flamenco is something to see.’

b. *Maria ballando flamenco € uno spettacolo.

The present participle allow both a token (57-a) and a kind (57-b) reading

in some contexts.

(57) a. El jueves pasado todosvimos a Juan bailando el tango.
The Thursday last  all saw.we powm Juan dancing the tango.

‘Last Thursday all saw Juan dancing tango.’

b. Todos han vistoalgunavez a  Juan bailandoel tango.
All  have seen some time powm Juan dancing the tango.

‘Everyone has seen one day or another Juan dancing tango.’

The gerundio is also allowed in the contexts presented previously where
PRs were not allowed:

(a) Complement of a noun:
La fotografia de Juan bailando el tango ha sido la mas vendida.

"The picture of John dancing the tango was the one which sold the most.’

(b) In absolute with constructions:
Con Juan hablando como una cotorra, no haremos nada.(Spanish)

‘With John speaking like a parrot, we will never do anything.’
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(¢) In locative contexts:
En la cocina hay una olla (de agua) hierviendo.(Spanish)

‘In the kitchen there is a pot of water boiling.’

(d) With verbs like to remember:
Recuerdo a Luca cocinando noquis.

‘I remember Luca cooking gnocchi.’

(e) PRs in subject position:
Carlos y Maria bailando el tango son un espectaculo para no perdérselo.

‘Carlos and Maria that are dancing tango are a sight not to be missed’

The presence of an unambiguous form in Spanish is bound to have impor-
tant repercussions in the processing and interpretation of embedded clauses as

we will see more in depth in chapter 4.

Finally, a particularity that Spanish grammar presents is the presence of
the Differential Object Marking (DOM) preceding the direct object in selective
contexts. The phenomenon of DOM has been widely studied in this language
(Bruge et al., 1996; Laca, 1995; Leonetti, 2004; Ormazabal et al., 2013; Salcedo,
1999) (for an overview see Fabregas 2013). In spite of the considerable variation
across dialects and individual preferences, the general observation is that the phe-
nomenon is determined by the interaction of two types of information. The first
one is the properties of the direct object defined in terms of animacy, definiteness,
specificity and topicality. As a rule of thumb, the greater the degree of individu-
ation and referentiality, the more likely the compulsory of DOM is. The second
factor is the type of main verb, as certain verbs require DOM, while others present
some degrees of freedom. Verbs of perception fall in the latter category. Generally,
DOM follows verbs of perception when the object is animate, but there is some
tolerance to the lack of DOM when the direct object is headed by an indefinite

article with an animate object.

(58) Vi (a) un perro.
saw.] (pom)a dog.
‘I saw a dog.’

The same applies to animate indefinite objects in PR contexts.

(59) a. Vi (a) un perro que nadaba.
Saw.I (pom)a dog swimming.

‘I saw a dog swimming.’
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b. Vi (a) wunosninos que saltaban la valla.
SawIpoma  children jumping the fence.

‘I saw some children jumping the fence.’

There seems to be, at the intuitive level, a difference between both. The a-
marking in this context might increase the exceptionality of the object. Somewhat
related, Fabregas (2013) indicates that the a-marking seems to be associated to
contexts where the a-marked DP is the intended agent of some implicit event.
For example, in a context where something has happened in the kitchen (there
is a mess, a ruined cake, or something broken), the a-marking such as in (60-a)
might indicate the intention of the speaker to convey that the dog is likely to be
responsible for that.

(60) a. Viaun perro en la cocina.
I.saw A a dog in the kitchen
b. Viun perro en la cocina.

I.saw a dog in the kitchen

In contrast, definite animates in PR contexts require DOM (at least with the verb

"to see’):

(61) a. *Vi el perroque nadaba.
Saw.I the dog that swam.

‘I saw a dog swimming.

b. *Vi los ninos que saltabanla wvalla.
Saw.I the children that jump  the fence.

‘I saw the children jumping the fence.

In the next section we will see the relation between the availability of
PRs in a certain language and the parsing of RCs. The hypothesis that will be
presented, the PR-first Hypothesis, is central for the work of this thesis.

3.3 The PR-first Hypothesis

Based on the observation of the asymmetric distribution of PRs across lan-
guages, and the syntactic and semantic properties of both structures, Grillo (2012)
put forward the PR-first Hypothesis to explain the cross-linguistic RC attachment
variability, further developed in Grillo and Costa (2014).
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PR-first Hypothesis: When PRs are available, everything else being equal, they
will be preferred over RCs.”

The rationale for PR-first is that PRs are less complex than RCs at the syn-
tactic, semantic and discourse levels. In the first place, PRs have simpler syntax
and semantics than RCs. First of all, PRs (at least in the case of single constituent
analysis) are arguments, while RCs are adjuncts. Preference for arguments over
adjuncts is well documented in the psycholinguistics literature, together with
a general tendency of the parser to avoid restrictive interpretations whenever
possible, at least out of a licensing context (see e.g. Staub et al. 2018, a.0.). Fur-
thermore, as the discussion above has shown, while RCs are fully specified clauses,
PRs are SCs, with greatly impoverished structures despite their appearances (see
also Grillo and Moulton 2016a; Moulton et al. 2015b on PRs being semantically
transparent despite being finite clauses). One illustration of this comes from the
observation that Tense is anaphoric in PRs, but referential in RCs. The anaphoric
tense in PRs establishes a dependence between the embedded and the matrix
tense, in a way that simultaneity between embedded and main verbs should be
met. Just like with reflexive pronouns, embedded tense must be bound (by the
matrix tense). In the case of RCs, the dependence is not established with the
matrix tense, but rather with the context. Referential tense in RCs functions in a
way similar to free pronouns. The referential domain of PRs is comprised within
the sentence level, thus the dependence is resolved structurally, which arguably

should contribute to the PR advantage.

As seen above, PRs are also impoverished in terms of both inner and outer
aspect. These impoverishment are readily translated into processing advantages,
as the levels of uncertainty associated with each of these categories is greatly
reduced in PRs when compared with RCs. This means that once a PR is projected,

the set of choices available to the parser (for Tense and Aspect) is greatly reduced.

A third argument comes from discourse: the discourse licensing conditions
of RCs, in fact, are more complex than those of PRs. RCs introduce properties of
individuals which contribute to the identification of a unique individual from a
set of alternatives. This set of alternatives must be either present in the current
discourse or it must be presupposed. This rich contextual representation is not
needed in the case of PRs, which simply introduce directly perceived situations.
Since PRs carry fewer unsupported presuppositions than RCs, they will be prefer-
ably adopted by the parser also from a discourse perspective (Altmann et al.,
1988; Crain et al., 1985).

9Preference is understood in terms of overall preference across subjects and items.
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Finally, PRs should also be preferred from a pragmatic perspective because
of the principle of Relativized Relevance (Frazier, 1990). Frazier proposed that in
the presence of ambiguities, the parser privileges interpretations that contribute
to the main assertion of the clause. PRs, being arguments of the main predicate,
are more relevant than RCs, which are being modifiers provide information which

might be tangential to the main assertion of an utterance.

3.3.1 PR-first and attachment preferences

The PR-first Hypothesis has important consequences for RC attachment
with complex DP (62). This is because under the PR-parse there is no ambiguity
of attachment, as only the highest DP is an accessible subject for the embedded
predicate (i.e. only the higher DP c-commands the subject gap in the CP). If the
PR-first Hypothesis is sound, i.e. if PR-parse is preferred, a preference for High
Attachment should be observed in languages and contexts which license PRs.

(62) Maria vio [pg [pp al hijo; [pp del maestro;]] [que corria; 5].
Maria saw the son of the teacher that ran.pp.

‘Maria saw the son of the teacher running.’

Support for PR-first comes from both review of previous results from the literature
on RC-attachment and from a number of recent studies which directly manipu-
lated PR-availability. The list of languages traditionally classified as High Attach-
ment is composed mostly of languages that license PRs (including e.g. Dutch,
Italian, Serbo-Croatian, Greek), while languages that do not license PRs have
been classified as Low Attachment based on previous results (e.g. English, Basque,
Chinese).

In table 3.1 we see that the subset of languages which generally prefers
High Attachment coincides with the subset of languages with PR availability,

with some exceptions!? .

PR-first predictions align with predictions from classic models and theories
of parsing presented in Chapter 2, Construal and Referential Theory. Construal
theory assumes that the parser will preferably analize the incoming input instan-

tiating a primary relation, therefore a complement will be favoured to an adjunct.

10Notice once more that PR-availability is not the only factor involved in RC-attachment dis-
ambiguation. Therefore a perfect mapping between PR-availability and attachment preference is
not necessarily predicted. Russian, German and Bulgarian, for example, have been traditionally
classified as High Attachment languages, while none of the three allows PRs. RCs in the three
languages, however, are introduced by relative pronouns (and not complementizers) and are pre-
ceded by a comma in writing. See Grillo and Costa 2014; Hemforth et al. 2000 for discussion of
how both variables have important effects on RC attachment for independent reasons.
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Table 3.1: Attachment preferences and PR availability (adapted from Grillo and
Costa (2014))

Language Attach. PR availability
Afrikaans HA ?
Serbo-croatian HA v
Spanish HA v
Dutch HA v’
French HA v’
Galician HA v’
Greek HA v
Italian HA v
Russian HA X
Japanese HA v’
Korean HA v’
Arabic LA ?
Basque LA X
Chinese LA X
English LA X
Norwegian LA v’
Romanian LA X
Swedish LA v
Bulgarian HA/LA X
Portuguese HA/LA v
German HA/LA X

If minimal attachment applies to the parser’s decision between these two struc-
tures, the PR syntactic tree obtains a fewer number of nodes. In the case of RCs,
as a non-primary structure, language-specific grammatical properties and higher
level information, such as contextual information and semantic plausibility, will
modulate attachment, but when these factors are controlled locality principles
such as late closure should apply. In the case of Referential Theory, when PRs are
at stake there is no need to presuppose a pre-established entity or set of entities
in the discourse model as it’s the case with RCs (Altmann et al., 1988; Crain et al.,
1985).

Previous studies on RC-attachment can be hard to evaluate in light of
the confound raised by selective PR-availability; to fully evaluate the impact of
this factor is essential to provide a direct test of PR-availability in different lan-
guages and environments. A number of recent studies directly manipulating
PR-availability have consistently reported High Attachment in globally ambigu-
ous PR/RC environments (e.g. under perception verbs) and Low Attachment in
unambiguous RC environments (e.g. under non-perceptual/relational predicates)

in a number of PR-languages. Next section reviews and discusses results from
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these studies.

3.4 PR-first Hypothesis: State of the art

This section presents the empirical evidence gathered to date in the PR/RC
ambiguity literature. Two main different research methods have been frequently
used to test PR-first Hypothesis: offline attachment preferences using forced-
choice attachment questionnaires, and online parsing of locally ambiguous PR/RC

contexts in eye-tracking experiments.

3.4.1 Grillo & Costa (2014)

Grillo and Costa (2014) tested the PR-first Hypothesis in two experiments.
The first experiment compared PR-compatible contexts (right-branching ‘che’
clauses with subject gap), and PR non-licensing contexts (which included right-
branching with object gap, centre-embedded with subject gap, and centre-embedded
with object gap) as the example in (63) shows.

(63) a. Right-branching/ Subject gap (56.5% HA)

I1 barista ha guardato I’'amico del cliente che <> veniva sorpreso dai
colleghi.
‘The barman watched the friend of the client (that was) being sur-
prised by his colleagues.’

b. Right-branching/ Object gap (44% HA)
I1 barista ha guardato I’lamico del cliente che i colleghi avevano sor-
preso <>.
"The barman watched the friend of the client that his colleagues had
surprised.’

c. Center-embedded/ Subject gap (32.8% HA)
L’amico del cliente che <> veniva sopreso dai colleghi é molto buono.
‘The friend of the client that was surprised by his colleagues is very
nice.

d. Center-embedded/ Object gap (40.1% HA)
L’amico del cliente che i colleghi avevano sopreso <> é molto buono.

‘The friend of the client that his colleagues had suprised is very nice.’

To replicate previous findings, the authors used a selection of entity-taking and
event-taking verbs in each condition. The final percentages of attachment prefer-
ences showed a High Attachment preference only in the condition where PRs are

available, that is, right-branching with subject gap, and Low Attachment for the
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rest. The analysis showed a significant difference between subject and object gap
only in the right-branching condition, and an effect of position in the condition
with subject gap.

All in all, the results go in line with the predictions from PR-first, but
in order to fully test the hypothesis, a direct comparison between entity-taking
and event-taking verbs was carried out in the second experiment. In order to
prove that the difference between right-branching with subject gap and the rest
of conditions is due to the availability of PRs (even if just in one part of the target
items), ambiguous PR/RC contexts created with perception verbs were compared
with genuine RCs in environments that exclusively select entities (e.g. under

stative/relational verbs like work with/ be married to).

(64) a. PR/RC context
Gianni ha visto il figlio del medico che correva.
‘Gianni saw the son of the doctor running/ that ran.
b. RC context
Gianni vive con il figlio del medico che correva..

’Gianni lives with the son of the doctor that ran.’

The results showed 78.6% of High Attachment in PR/RC contexts and 24.2% in
genuine RCs, the difference between both being statistically significant. Even
though PRs were available in every item in the condition with perception verbs,
100% is not observed because the effect of PR-availability covaries with other
relevant factors. In this case, for instance, other factors such as referentiality or
plausibility were not controlled. It is an empirical question how much does PR-
effect interact with other effects, and to which extend would PR-first be observed
in extremely biased materials. This study strongly supports PR-first Hypothesis
in Italian, but other PR-languages should be tested to prove the robustness of
the hypothesis. Non-PR languages should be studied as well to fully test the

hypothesis and rule out alternative explanations.

3.4.2 Studies in Portuguese

B. Fernandes (2012) tested PR/RCs (65-a) and PICs (65-c) in European
Portuguese in a series of attachment questionnaires. The use of event-taking
predicates and entity-taking predicates created PR and PIC compatible or incom-

patible environments.

(65) a. PR/RC - Perceptual

Alguém viu o filho do médico que estava jantar.
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‘Someone saw the son of the doctor that was having dinner.’
b. PR/RC - Non-perceptual
Alguém divide a casa com o filho do médico que estava a jantar.
‘Someone shares the house with the son of the doctor that was having
dinner.’
c. PIC - Perceptual
Alguém viu o filho do médico a jantar.
‘Someone saw the son of the doctor having dinner’.
d. PIC - Non-perceptual
Alguém divide a casa com o filho do médico a jantar.

‘Someone shares the house with the son of the doctor having dinner’.

In addtion, Fernandes also tested these constructions in nominal sentences
(e.g. A fotografia do filho do médico (que estava) a jantar é velha/ The picture of

the doctor’s son having dinner is old.)

The results with PICs showed 78% of High Attachment preference with per-
ceptuals and 20% with non-perceptuals. Similar results were obtained in nominal
environments (71% versus 38%). The results with PR/RCs also showed a main ef-
fect of verb type and High Attachment preference was increased in PR-compatible
contexts (61%) in comparison to genuine RCs (33%), although the contrast is less
marked. The author concluded that although PICs are the closer structure to
PRs in European Portuguese, the temporal availability of PICs until the comple-
mentizer ‘que’ and the limited availability of PRs in European Portuguese might

explain the higher percentage of High Attachment in this language.

Tomaz et al. (2014) also examined the influence of the availability of PRs
in European Portuguese in a forced-choice questionnaire and a self-paced reading

task.

The attachment questionnaire served the purpose of exploring offline pref-
erences of attachment in ambiguous PR/RC (66-a) and genuine RC contexts
(66-b).

(66) a. O Eduardo ouviu o irmao do jovem que estava a cantar no largo.
‘Eduardo heard the brother of the young man (that was)/ singing in
the square.

b. O Eduardo vive com o irmao do jovem que estava a cantar no largo.
‘Eduardo lives with the brother of the young man (that was)/ singing

in the square.’

The data showed a stronger preference for High Attachment in PR-compatible

58



3.4. PR-FIRST HYPOTHESIS: STATE OF THE ART

contexts (70% of High Attachment) than in contexts of genuine RCs (50%). These
numbers slightly differed from those found by B. Fernandes (2012), for the same
comparison between PR-compatible contexts (61%) and genuine RCs (33%), but
the differences might be due to the employment of different materials in both

experiments.

The same materials disambiguated toward DP1 or DP2 by means of num-
ber agreement, crossing all possible combinations of number of the DPs with

number of the embedded verb, were used for the self-paced reading task.

No significant effects were found in reading times in the critical region
(estava/estavam), but there was a significant interaction in the spillover region
(a), although further analysis is not reported. Response times to the question
when sentences were disambiguated toward DP1 under perception verbs were
significantly faster than in non-perceptual verbs. Furthermore, there were higher
error rates and slower response times when Low Attachment was forced in PR-

compatible contexts in comparison to High Attachment.

The results show an effect of PR-availability in attachment preferences.
This effect does not emerge in reading measures in self-paced reading task. How-
ever, low accuracy rates when initial PR-compatible sentences are forced to RC-
disambiguation hints at a possible override of disambiguating information (in
fact, similar outcome will be reported in further research which will be presented

below).

One interesting data this study provides which is otherwise difficult to
obtain with other methods, was the reading times at the complementizer region
‘que’. The reading times were faster in PR-compatible environments suggesting
that readers build a preference for a PR reading at the verb level, facilitating the

integration of ‘que’ clause in this context.

Costa et al. (2016) constitutes the first paper on children’s preferences of

attachment of PR/RCs and PICs in European Portuguese.

Costa et al. (2016) performed a picture selection task conducted with
children of four and five years old, and a control group of adults, where sentences
with PR/RCs (67-a) or PICs (67-b) were presented under perceptual reports to

participants who had to choose the picture that best matched the sentences.

(67) a. Mostra-me o amigo do cacador que esta  asaltar.
Show.me the friend of the.hunter that jumps.
‘Show me the friend of the hunter that jumps.’

b. Mostra-me o amigo do cagador  a saltar.
Show.me the friend of the.hunter P jumpINF
‘Show me the friend of the hunter jumping.’
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In one of the pictures, only DP1 (e.g. the friend) is performing the action de-
scribed in the sentence, and vice versa, in the other picture is only DP2 (e.g. the
hunter) who performed the action. The adult control group showed a 90.6% of
High Attachment preference in sentences with PICs and 62% in sentences with
PR/RCs. The High Attachment found in PR/RCs is explained by the authors as
the result of the residual effect of PR availability has on attachment. The results
in the group of 5-year-old children are fairly similar to the group of adults (69.6%
High Attachment in PR/RCs and 82.3% in PICs), but in contrast, the group of
4-year-old display a different tendency (57.8% High Attachment in PR/RCs and
66.3% in PICs). Differences between both groups are explained by effects of (lin-
ear) intervention which are overcome by the age of 5. Although the acceptability
of PRs in European Portuguese seems very limited with great variability between
speakers, its effects (albeit more modest than the effects observed in PICs) are still
notable in this language, as shown in Tomaz et al. (2014) and Costa et al. (2016).
A post-test questionnaire about PRs acceptability judgements could have been

beneficial for checking the mapping with attachment preferences.

Another study in Portuguese, this time comparing Brazilian and European
Portuguese PRs (E. Fernandes et al., 2016) in PR/RC ambiguous contexts in a
forced-choice attachment questionnaire. In line with Costa et al. (2016) and
Tomaz et al. (2014), there is an increased percentage of High Attachment choices
in the condition combining perceptual main verb with tense match (68-a) (al-

though the interaction is only marginally significant).

(68) a. Mario viu a filha da doutora que corria a maratona. "Mario saw the
daughter of the doctor that ran the marathon.’
b. O Mario vé a filha da doutora que corria a maratona. "Mario sees the
daughter of the doctor that ran the marathon.’
c. O Mario viveu com a filha da doutora que corria a maratona. "Mario
lived with the daughter of the doctor that ran the marathon.’
d. O Mario vive com a filha da doutora que corria a maratona. "Mario

lives with the daughter of the doctor that ran the marathon.’

In spite of the general boost in High Attachment in PR-compatible contexts, the
preferences in European and Brazilian differed. The overall preference in Brazil-
ian Portuguese was Law Attachment, whereas the overall preference in European
Portuguese switched from High Attachment preference under perceptual verbs
(including when it was followed by tense mismatch, showing again an override
of disambiguating information in PR-compatible contexts) to Low Attachment

under non-perceptual verbs.
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Given the yet unknown state of Brazilian PRs, it is difficult to interpret the
results but it is reasonable to think that PRs are not available in this variety of Por-
tuguese. As for European Portuguese, it seems that the residual acceptance of PRs
in some contexts in this language might be enough to explain the High Attach-
ment preference in PR-compatible contexts, in line with what has been observed
in previous studies in European Portuguese Costa et al. (2016), B. Fernandes
(2012), Tomaz et al. (2014).

3.4.3 Study in English

Grillo et al. (2015a) put the emphasis on the need to test the PR-first
Hypothesis not only in PR-languages but also in languages where this structure
is not available in order to rule out potential alternative explanations rooted on
predicate semantic (Rohde et al., 2011).

Grillo et al. (2015a) tested English (a non-PR language) in PR-licensing (us-
ing event-taking verbs) and PR-non licensing (using entity-taking verbs) environ-
ments. The results showed an overall preference for Low Attachment, although

PR-licensing environments enhanced the percentage of High Attachment.

(69) a. Event-taking, Verbal

Mark observed the friend of the politician that was cooking.
b. Event-taking, Nominal

The scene of the friend of the politician that was cooking is long.
c. Entity-taking, Verbal

Mark is engaged to the friend of the politician that was cooking.
d. Entity-taking, Nominal

The boat of the friend of the politician that was cooking is long.

Type of verb had a modulatory role, with significantly more High Attachment for
event-taking predicates (mean of 34.85% High Attachment) than entity-taking

predicates (mean of 33.7%). The effect was found in both environments.

In a second experiment, the authors showed that English can shift to a
High Attachment preference when SCs are at stake. English SCs were tested
in SC/reduced RC environments with results similar to those found in PR-first
Hypothesis. The authors concluded that a combination of semantic/pragmatic ef-
fects and the temporal availability of a SC interpretation can explain results in the
first experiment. The second experiment extends PR-first to SC-first, supported
by the results in English. A globally ambiguous SC/reduced RC constructions
(event-taking) and unambiguous reduced RCs (entity-taking) in nominal and ver-

bal environments
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(70) a. Event-taking, Verbal

Mark observed the friend of the politician cooking.
b. Event-taking, Nominal

EVENT-TAKING, NOMINAL

The scene of the friend of the politician cooking is long.
c. Entity-taking, Verbal

Mark is engaged to the friend of the politician cooking.
d. Event-taking, Nominal

The boat of the friend of the politician cooking is long.

The results showed that English can switch its traditional low-attachment
preference to High Attachment when SCs are available. Mean of High Attachment
was 55.8% in event-taking predicates, and 17.45% in entity-taking predicates. The
experiment served the purpose of demonstrating that, while there is an effect of
predicate semantics, the effect is limited and cannot explain High Attachment per
se. In English, High Attachment is only obtained when SCs are made available.
The results thus support a grammatical factor as the source of cross-linguistic
variation, and expands previous findings on PRs to SCs.

English was also used as a control language in Pozniak et al. (2019), finding

relevant differences with French in the parsing of PR/RC ambiguities.

3.4.4 Studies in French

Pozniak et al. (2019) constitutes the first online evidence of the advantage
of PRs. Two offline methods (attachment questionnaire and acceptability judge-
ments) and one online study (eye-tracking) were designed to test the PR-first

Hypothesis in French while comparing the results with English.

In the attachment questionnaire in French, High Attachment was preferred
in PR-compatible environments (i.e. perceptual main predicate) (61%) whereas
Low Attachment was widely preferred in PR-incompatible environments (i.e. non-

perceptual main predicate) (28% of High Attachment).

For the acceptability of tense (mis)match in French and English the authors
created PR-compatible environments employing tense match, and PR-incompatible
environments using tense mismatch (see section 3.2.1 for tense restrictions on
PRs).

(71) a. PERCEPTUAL, MATCH
Jean a vu la fille qui poussait la femme.
John saw the girl that pushed the lady.
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b. PERCEPTUAL, MISMATCH
Jean voit la fille qui poussait la femme.
John sees the girl that pushed the lady.
c. NON-PERCEPTUAL, MATCH
Jean était marié a la fille qui poussait la femme.
John was married to the girl that pushed the lady.
d. NON-PERCEPTUAL, MISMATCH
Jean était marié a la fille qui poussait la femme.
John is married to the girl that pushed the lady.

The results showed selective integration costs in French when tense mis-
match followed perceptual verbs. No other differences were found under non-

perceptuals in French, or in any condition in English.

The experimental design in the eye-tracking experiment, however, led to
adaptation effects. Given that past tense was always found in the embedded verb,
participants anticipated that a matrix verb in present tense would lead to a tense
mismatch, and thus a consequent RC parse. Pozniak et al. decided that only
the first half of the trials was included in the analysis because learning/adapta-
tion effects attenuated the PR effect over the experiment, reducing the difference
between tense match and tense mismatch initially observed for French under

perceptuals.

The results delivered a three-way interaction between tense, verb type, and
language. Further analysis in French showed that PR-compatible conditions with
tense mismatch generated longer regression path duration and higher proportion
of regressions out of the region under perceptual verbs. No effect is found in the
condition with non-perceptual verbs. In English, there was a main effect of tense
(mismatch was harder than match), but no effect of verb type or interaction in

regression path duration and proportion of regressions-out.

This study attested the offline and online PR-first effect in French, and the
lack of such effect in English in an eye-tracking study.

The work of B. Fernandes et al. (2018) also reported adaptation effects (in
line with Pozniak et al.) and a solution to neutralise it in the study of acceptability
judgements in PR/RC ambiguities in Italian. The experimental design in both
studies are similar, and in this case, the adaptation effects were measurable as
an increase of acceptability rates in the condition of RCs under perceptual verbs.

B. Fernandes et al. (2018) managed to neutralize or reduce adaptation effects
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making the cue less reliable by adding unambiguous PRs with a main perception

verb in present tense followed by an embedded verb in present tense.

Grillo et al. (2015b) tested subject RCs and object RCs in PR-compatible en-
vironments (i.e. perceptual matrix predicate) and PR-incompatible environments
(i.e. non-perceptual matrix predicate) in two languages: French and English.
Although reading times were not very informative (just showing an expected ad-
vantage of subject RC over object RCs), their results on percentage of correct an-
swers to questions presented after the sentences were relevant: their data showed
lower accuracy for object RCs in PR-compatible than in RC-only environments,
which might indicate some shallow processing or overriding of disambiguating

information when in PR-compatible contexts the RC-parse id forced.

3.4.5 Other studies

Apart from French, European Portuguese and Italian, the effects of PR-
first were also tested in Greek. Grillo and Spathas (2014) tested this language
in a forced-choice questionnaire combining class of verb (perceptual vs non-
perceptual) and tense (match vs mismatch). Their results displayed a High At-
tachment preference in 62.4% of the cases in globally ambiguous sentences with
perceptual verbs with tense match, and 48.5% High Attachment preference with
tense mismatch. The results with non-perceptuals go in the opposite direction,
30.7% High Attachment with tense match, and 36.1% with tense mismatch. The
statistical analysis confirmed that a significant effect of tense was obtained in per-
ceptual verbs but not in non-perceptuals. The authors concluded the results were
in line with predictions of PR-first, and the effect of PR availability might take
place early in the sentence because the effects are still observable in conditions

with perception verbs but tense mismatch.

On the production side, Grillo and Turco (2016) performed the first and
only planned production study to date in which PR and RC prosodic cues were
examined and compared. Italian native speakers productions when reading am-
biguous PR/RC sentences presented after an RC-inducing context (72) or after a
PR-inducing context (73) were analyzed to see whether structural differences are

encoded at a prosodic level.

(72)  RC-CONTEXT : During the weekend, we only had two patients in the
clinic, one of them was calm, the other one didn’t stop fidgeting for a

second.

73 PR-CONTEXT : We have a patient who’s constantly moving. At the hos-
P y 8
pital we have clear rules as to where to keep everything. This is especially
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for safety reasons and to avoid hindering in case of emergency.

The results from a pilot study with 8 participants already delivered significant
results. The data showed that Temporal melodic cues are used to disambiguate
between RCs and PRs starting immediately after the matrix verb (at the DP head
object). The analysis showed that more tonal movements occurred in PR/RC con-
texts in comparison to genuine RCs. The analysis also showed that the duration of
the DP matrix object and CP in PR-contexts was longer than in RC-contexts. The
results are controversial as, on the one side, the comparison is not just between
two concrete structures (PRs versus RCs), but rather between an ambiguous con-
text (compatible with both structures), and an unambiguous context (RC-only
compatible context). On the other side, the finding of the longer duration in PRs
clashes with the traditional prediction in comprehension studies of faster read-
ing in easier/preferred structures, in this case the PR. This opens up the gate
to questions such as whether temporal properties observed in production can be

projected by implicit prosody when reading.

3.4.6 Summary

The empirical evidence gathered so far in the following languages: Italian
(B. Fernandes et al., 2018; Grillo & Costa, 2014; Grillo & Turco, 2016), Greek
(Grillo & Spathas, 2014), European Portuguese (Costa et al., 2016; B. Fernandes,
2012; E. Fernandes et al., 2016; Tomaz et al., 2014), Brazilian Portuguese (E.
Fernandes et al., 2016), English (Grillo et al., 2015a) and French (Grillo et al.,
2015b; Pozniak et al., 2019), comprehending studies on acquisition (Costa et al.,
2016), planned production (Grillo & Turco, 2016), attachment questionnaires,
acceptability judgements, picture selection task and eye-tracking studies, begins
to provide a robust support to PR-first Hypothesis. Although the same materials
have not always been used across these languages, this factor might add to the
robustness of the effect as its replication is not limited to a determined set of

sentences, overcoming potential confounds linked to these sentences.

Importantly, whenever a PR parse is made unavailable, speakers of each
of these languages (previously classified as High Attachment) consistently show
a strong preference to attach RCs locally. The availability of PRs in these lan-
guages is one of the key factors to explain their previous classification as High

Attachment languages.

Conversely, the same contextual manipulation (of e.g. perceptual vs. non-

perceptual predicates) does not lead to High Attachment in languages, such as
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English, where PRs are not allowed (Grillo et al., 2015a). This excludes the pos-
sibility that PR-availability effects are reducible to independent effects of plausi-
bility or predicate semantics. Grillo et al. (2015a) also observed that the PR-first
can be generalised to the ambiguity between SCs and reduced RCs (e.g. John saw
the boy running the marathon). The availability of SCs in English triggers High

Attachment of reduced RCs in a language that otherwise prefers Low Attachment.

This evidence renders the classic High Attachment vs Low Attachment lan-
guages division somewhat obsolete, and strongly suggests that the availability of
a PRs/SCs parse is a decisive factor determining RC attachment, it certainly con-

stitute a potential confound not to be ignored when investigating RC-attachment.

Future steps to solidify the empirical evidence of PR-first includes to ex-
pand the research to other PR languages and non PR languages. Moreover, future
research should focus on two main aspects: the interaction of PR effects with other
relevant factors to weigh its explanatory power, and the exploration in greater

detail of the online effects to see at which sta