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ABBREVIATIONS

+NP The lexical restriction feature

+Q The interrogative feature

+Rel The relative head feature

+Wh The interrogative head feature

A'- A-bar or non-argumental

AD Alzheimer’s Disease

C Complementizer

CIOR Object relative with resumptive clitic
CO Controls

CP Complementizer phrase

DP Determiner phrase

GG Grammatical gender

IP Inflectional phrase

LoE Level of Education

MMSE Mini Mental State Examination

NG Natural gender

NP Noun phrase

OR Object relative

ORdem Object relative with a demonstrative in thach
PAD Patients of Alzheimer’s disease
POR Passive object relative

PP Prepositional phrase

RC Relative clause

RM Relativized Minimality

SR Subject relative

SVO Subject-Verb-Object simple declarative sentence
WhichS Which Subject question

WhoO Who Object question

WhoS Who Subject question



1 INTRODUCTION

1.0 Introduction

This study aims at enlarging the comprehensionhef linguistic deficit in patients
affected by Alzheimer’'s disease (PAD); in particuld deals with their syntactic
competence.

The interest in Alzheimer’s disease (AD) is dudhte relevance of the disease in
contemporary society. According to thNorld Alzheimer Report 201@rince et al.,
2016), AD and similar forms of dementia affect mtvan 47 millions of people in the
world, a number that exceeds the inhabitants ofinrSpahanks to improved living
conditions, the world population has grown consafér in the last decades, and life
expectancy is increasing in many countries. The lzoation of these phenomena
determines the fast aging of the population. Actmydo theReport the number of
people affected by dementia will triplicate in thext three decades and will reach 131
millions by 2050.

The social impact of the disease is very high bsegoatients need constant
assistance in their daily life. From the econonmompof view, theReportestimates that
AD will soon cost almost one trillion US Dollarsrpgear, an amount of money higher
than the value of companies like Google and Apple majority of these resources is
destined to daily-care. The outlook is particulanyrrying because there is currently no
treatment to the disease: after onset, AD neves gude remission.

One problematic aspect of Alzheimer’s diseasesigliignosis: it mainly relies on
the assessment of different abilities and domdiasguage crucially is one of those
because many patients show a linguistic deficit ragnthe first and most evident
symptoms of the disease. Therefore, a deep unddmstpof the linguistic impairment is
necessary in order to improve the diagnostic teypres.

Moreover, as we lack drugs to treat the diseasehratiention is devoted nowadays
to the development of training programs for inciegighe cognitive resilience to the
disease. Exercises involving linguistic abilities aften part of those activities.



Unfortunately, not all aspects of the linguisticparment in PADs are clear yet.
For instance, we know much about anomia, whilkellias been observed with respect to
sentence processing. Therefore, an in-depth asalf/the syntactic competence in PADs
is needed in order to complete our understandirtfedf linguistic deficit. In the future,
this kind of research might found a practical aggtion in the design of diagnostic tools,

as well as in the creation of training programs.

1.1 Research questions

The present study focuses on ltalian-speaking PAIDs.order to improve the
understanding of their syntactic competence, | esklthe following research questions:

1) Do PADs suffer from syntactic impairment?

2) How can the impairment in PADs be accounted for?

3) At which stage of the disease are PADs affectesybyactic impairment?

Question (1) is meant to take into consideration skintactic competence of Italian-
speaking PADs from two different perspectives. @e band, | intend to consider the
syntactic information stored in the lexicon as prthe lexical entry. For this purpose,
PADs complete a grammatical gender (GG) retrieas bn a list of 100 Italian nouns.
The issue is interesting because it investigatesspect of the lexicon of PADs that has
not received much attention so far. While the seamalisruption behind anomia has been
extensively studied (see Chapter 2), little is kn@atout patients’ ability to retrieve the
GG of lexical items. The task will be helpful inder to determine whether the syntactic
information tends to be spared or impaired by ithguiistic deficit.

On the other hand, the question deals with syntéended as the capacity to
complete the processing of syntactic structuressémtence comprehension and
production. The study focuses on sentence compsedreand includes two sentence-to-
picture matching tasks: the first one focuses ondgléstions, the second one on relative
clauses (RC). The two sentence structures havedadected for the study because of the

many syntactic manipulations they allow in theirid&tions. The possibility to compare
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Wh-questions and RCs characterized by slightlyeddffit syntactic characteristics (i.e.,
extraction site, Wh-element in use, voice, etc.jersf the opportunity to draw
comparisons, and therefore to gain a closer ingnghthe syntactic competence of PADs.

In case the first question receives a positive angie., signs of impairment are
detected in PADs either in the retrieval of syntaiciformation or in the form of sentence
comprehension difficulties), the following step Wwile the analysis of factors that
influence the participants’ performance. The obstgon of how patients perform in
correspondence to different experimental conditsimsuld unveil the characteristics of
the impairment and shed light on how this can lw@aated for. This is precisely the aim
of Question (2).

Question (3) concerns the level of dementia at Wwhie syntactic impairment
emerges. Being AD a degenerative disease, notyalptoms appear simultaneously.
Within a general progressive impairment in all val& domains, some symptoms are
more evident in the first phases of the diseasdewlthers emerge later. With respect to
this, itis crucial to observe the evolution of timguistic deficit across the different stages
of the disease. This is of primary relevance besdhe linguistic impairment is one of
the factors in use for the diagnosis. For this psegy PADs characterized by different
levels of dementia are enrolled in the study aed ferformance patterns are compared.

In addition, each of the three experimental tasksige is designed in order to
answer more fine-grained research questions. Twiddse addressed at the beginning of
Chapters 4, 6 and 7, in which the three experinh¢gis are presented.

Finally, task designs and collected data will @fer the opportunity to make some
considerations on theoretical aspects of the Istguiphenomena under analysis. In
particular, the study will deal with the processtefn retrieval from the mental lexicon
and with the computation of different kinds of ie@ configurations in the derivation of

Wh-questions and relative clauses.

1.2 Overview of the study

After a brief introduction to the research questiand the content of the present study,
Chapter 2 opens with primary information on the rodegenerative nature of
Alzheimer’s disease and its consequences. Fromeabepsychological point of view,

PADs suffer from memory loss, executive functiopaimment, aphasia, and behavioural
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and psychiatric disorders (see Spinnler 1996, fologerview). Language is affected
mainly at the lexical level. Through a long andtful debate, authors agreed in ascribing
anomia mainly to a semantic loss process and|dwer extent, to retrieval difficulties
(Chertkow et al., 1989, Chertkow & Bub, 1990; Hoslge al., 1996; Cuetos et al., 2015,
a.m.o.). Anomia also affects irregular verbal maiplyy: PADs are impaired at
retrieving verbal forms characterized by stem cleangwhile the use of regular
morphology is spared (Colombo et al., 2009; Walesslkal., 2009). This dissociation
between regular and irregular forms supports Ulsaf2001) hypothesis of a
dissociation between the declarative (mental lexicand the procedural (mental
grammar) components of the language.

Syntax has been considered spared in PADs for g tiome. Indeed, PADs are
usually sensitive to syntactic violations and perfavell on grammaticality judgement
tasks (Kave & Levy, 2003a; Kempler et al., 1998;cManald et al., 2001; Price &
Grossman, 2005). However, other studies suggesPhBs might have difficulties in
the computation of syntactically complex senter(@skel et al., 2000; Kempler et al.,
1998; Small, Kemper & Lyons, 2000; Waters, Rocho@&plan, 1998). The number of
studies that address the issue is very narrow tholmgaddition, experimental designs
lack clear theoretical frameworks for the analgdithe experimental conditions they test.
This, combined with the presence of confoundingoiiac(i.e., lack of minimal pairs, mix
of animate and inanimate arguments, etc.), prewarthors from drawing clear
conclusions, except for an observed asymmetry lestwinple declarative sentences and
relative clauses. In the last part of the chaptetll point out which aspects of syntactic
competence deserve further investigation.

Each experimental study is preceded by an intraglucto the theoretical
framework in use and an overview of the main rasiutim similar studies in different
empirical fields (i.e., aphasics, children, etdhe adoption of a theoretical framework
allows for the design of precise research questants experimental conditions. The
overview of previous studies allows for comparis@oss languages and across
empirical fields. Both components enrich the intetation of the collected data.

For this purpose, Chapter 3 deals with the langispgeific characteristics of
grammatical gender in lexical entries (Levelt, 128@ much subsequent work) and in
the process of GG retrieval (Longobardi, 1994; dimann & Biran, 2003). | will also
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review studies that show how vulnerable GG is muaed linguistic disorders (Badecker
et al., 1995; Luzzatti & De Bleser, 1996). The o will help to point out which
aspects are interesting for the present research.

In Chapter 4, the competence of PADs is tested weisipect to GG retrieval on
transparent, opaque and irregular nouns. The tdsdstinto consideration two further
factors. First, the comparison between simple amyed nouns allows for verifying how
PADs deal with derivational morphology. Second, tise of experimental nouns with
natural biological gender (e.gnadre 'mother’) and inanimate nouns without natural
gender (e.g.¢uore 'heart’) can reveal whether PADs resort to seimarfbrmation for
the retrieval of GG in opaque nouns (i.e., noursratterized by the final markee,
which is in use both for masculine and femininensju

In Chapter 5, the attention shifts to the compatatf sentences characterized by
Wh-movement. The chapter presents an overview @fatialyses put forth for Wh-
guestions and Relative Clauses within the framevadricenerative Grammar. As for
Wh-questions, | assume that the Wh-operator isetdd from its argument position and
moved to the CP layer. There, it must enter irfpac-head relation with the verb (which
is also raised to CP), in order to satisfy the WHrGnN (Rizzi, 1996). Similarly, Relative
Clauses are derived through the extraction of gnraent and movement towards the
CP-layer of the RC (for a recent account see Cing0@8, 2014).

For both kinds of sentences, the discussion aldmes the relevant factors for the
evaluation of computational abilities. For instanttee overview of Italian studies on
adults (De Vincenzi, 1991, 1996), aphasic speak&mraffa & Grillo, 2008) and
language acquisition (De Vincenzi et al., 1996; €uat al., 2012) reveals that the
relevant factors to take into consideration for @testion computation are the extraction
site (subject vs object Wh-questions) and the lofhdVh-element in use (Who vs
WhichNP questions). Similarly, studies on RCs uheeisharp asymmetry between
subject and object RCs both in adult speakers ([Deevizi 1991; Gordon, Hendrick &
Johnson, 2001; Traxler, Morris & Seely, 2002 amotigrs), in aphasia (Caramazza &
Zurif, 1976; Friedmann, 2008; Garraffa & Grillo, @ Grillo, 2008) and in language
acquisition (Contemori & Belletti, 2014; FriedmanBelletti & Rizzi, 2009; Kidd,
Brandt, Lieven & Tomasello, 2007, among many oth&ihat is particularly interesting

in RCs then is the observation of the syntactitoi@cthat can improve the computation
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of object relatives. So far, background literathigss mainly taken into consideration
number and gender mismatch, lexical restrictiomnany, passive voice and resumption
(Adani et al., 2010; Contemori & Belletti, 2014;igefmann, Belletti & Rizzi, 2009,
among many others). Overall, Chapter 5 sets thdegjnes for the design of the
experimental tasks on Wh-questions and RCs anithéointerpretation of the results.

The study on Wh-question comprehension in PADsasgnted in Chapter 6. PADs
undergo a sentence-to-picture matching task witin éxperimental conditions obtained
through the crossing of the two factors mentionkeova (i.e., extraction site and Wh-
element in use).

Chapter 7 presents results from the sentence-tarpicnatching task on relative
clauses. PADs listen to simple declarative senwrsubject relatives and object relatives.
The comparison among the three conditions is usefuider to verify whether PADs can
deal with relative clauses (simple declarativesrelative clauses), and whether the
asymmetry between subject and object relativegasas with respect to the performance
of healthy controls. The task includes three marddions for the evaluation of factors
that can reduce the complexity of ORs. For instahedll test whether PADs benefit
from passive voice, object clitic resumption anémmatch in lexical restriction for the
comprehension of object relatives.

Both for Wh-questions and RCs, results will be npteted along the lines of the
account based on Relativized Minimality (Rizzi, @®9n the vein of Friedmann, Belletti
& Rizzi (2009) and much subsequent work, | williclathat PADs are impaired at
computing crossing movements between argumentginefative clauses. In particular,
the success of the derivation depends on the featuays of the two arguments involved.
PADs are relatively spared at computing configoratithat entail relevant mismatches
in features, while they are impaired at computiegtences with argument features in a
configuration of inclusion.

Results from the three experimental tasks willlréhter summarized and discussed

in Chapter 8 in order to answer the research questddressed above.
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2 THE LINGUISTIC DEFICIT
IN PATIENTS WITH ALZHEIMER’S DISEASE

2.0 Introduction

The aim of the present chapter is to illustraterttaén characteristics of dementia of the
Alzheimer’s type. The first section (2.1) presemtsntroduction to the pathology and its
symptoms in order to outline the framework in whilel linguistic impairment develops.
The overview does not examine the medical causes tha neuropsychological
symptoms of the disease in depth, as that wouléezkthe aims of a linguistic study;
however, a compendium of the main characteristicthis form of dementia (with a
specific focus on what is relevant for this workprovided.

The greater part of the chapter is devoted to atysis of the background literature
on the linguistic deficit associated to Alzheimatisease. The most evident and the most
studied linguistic disorder in AD is anomia. Manydies have addressed the issue in the
last four decades. | will summarize their main outes in section 2.3. A much narrower
number of studies focused on the status of morgiyoltheir (consistent) results are
presented in section 2.4. Finally, section 2.5 aram studies that have previously
addressed the issue of a syntactic deficit in PADs.

The overview is also instrumental in illustratinge treasons why further research
on the syntactic deficit of PADs is needed. | ypitint out two interesting aspects of the
linguistic research in AD that have already beetr@sked, but only partially. The first
one concerns the status of syntactic informatiothiwilexical entries. The second one
deals with the processing of sentences charactebygextraction movements.

2.1 Alzheimer’s disease

Alzheimer’s disease is a degenerative illnessaffatts the central nervous system. It is
progressive and it cannot recede. It causes aeantrg impairment of cognitive abilities

that compromises dalily life activities. Patientadyrally lose autonomy in their everyday
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life. The disease is age-related (Braak & Braal@7)%s the risk for its onset sharply
increases with age.

Alois Alzheimer (1964-1915) first describes theedise in 1906: Auguste D., a 51-
year old female patient, shows symptoms of cogmitmpairment. First, her memory is
disturbed; second, she has unexpected behaviagrs:she cannot recognize and use
common objects; she is confused and does not krfmavershe is and what day it is; she
moves things around with no reasons, among otmepwyns. After her death, Alzheimer
performs an autopsy and observes remarkable changesbrain, mainly in the form of
atrophy.

After this first case, many more were observe@06, on the occasion of the 100
anniversary of the first description of the dise&@aak & Del Tredici (2006) and Hyam
(2006) describe the brain of patients affected Iy # showing signs of neural loss,
tangles and plaques. Their formation is relatetiéqresence of two proteins in the brain:
the Tau and the Beta amyloid proteins. PADs usymthguce abnormal amounts of Tau.
The protein is present is the microtubules thatgpart substances within the brain cells.
When Tau is overproduced, microtubules collapsist tand form tangles within the cells.
In turn, tangles disrupt intercellular function®lIS characterized by tangles can survive
for a long time (probably decades), but their déestionetheless premature. When nerve
cells die, tangles become extraneuronal and remadire brain tissue.

Beta amyloids are protein fragments that surrooee cells. Their function in
the brain is not clear yet, but the human metabolis usually able to break down
fragments and eliminate them from the brain. Traesdnot happen in PADs and beta
amyloids tend to cluster and form plaques. Thesse#ocal alterations in the synaptic
organization.

In addition, neural loss increases to the pointE#eDs maintain only circa 50% of
the neurons of a healthy brain (Gomez-Isla et ¥897). The pace of the changes
described above is very slow. According to BraaBr&ak (1997), a small percentage of
people (< 20%) develops the first neurofibrillagngles already in their twenties,
although the disease only very rarely manifeselfitsefore the age of 55. Dementia
emerges only after the brain has undergone sizehlaleges due to neural loss, tangles
and plaques (Hyman, 2006).
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The distribution of lesions is rather consistembas patients (Braak & Del Tredici,
2006). Damages usually start from the transent@hm@gion and subsequently spread to
the entorhinal region and the hippocampus. Thidigoration corresponds to a pre-
clinical period of AD, when changes start takinggdl in the brain, but patients do not
show any symptoms (this stage can last decade®y, ldamages harm the neo-cortex of
the occipito-temporal lobes and eventually reaghftbntal area. At this point, PADs
start showing signs of mild cognitive impairmentrgdBk & Del Tredici, 2006).
Ultimately, higher associative areas are also &dtb@and dementia becomes evident
through a variety of symptoms.

Spinnler (1996) provides us with an overview of gynptoms of AD at the
neuropsychological level. Indeed, PADs can devédoms of impairment in different
areas. The first symptom to appear is usually grairment at the anterograde episodic
memory: PADs cannot acquire new memories anymaye;irfstance, they do not
remember new events of their life (e.g., a newgethey meet, a place they visit, what
they eat, etc.). The impairment usually affectsspextive memory too: PADs forget to
perform actions or to take part in events schedatedprecise moment in time (e.g., they
forget about taking pills, deadlines, appointmets,). Episodic memory related to
public events and famous faces also fades awagrégsively, semantic memory is also
affected, while procedural memory seems to be spbmeger (but not completely).
Autobiographical memory undergoes major disruptitots In particular, PADs forget
memories from more recent years and tend to traesplol memories to the present.

The supervisory attentional system is overall imgrhi with negative effects on a
variety of cognitive processes, such as: attentiooatrol, inhibitions control, working
memory, reasoning, etc.. The pool of executive ugsgs that PADs can count on
gradually decreases, such that task executionastiatively and qualitatively reduced
too.

Also agnosia and apraxia are often associatecetdifiease. The former consists of
the inability of recognizing familiar objects; tHatter corresponds to difficulties at
planning and carrying out actions and tasks.

All these forms of impairment deprive PADs of thautonomy in every-day life.

For instance, patients become unable to prepartspob@ose appropriate clothes for the
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weather, find their way in areas they used to bmilfar with, take care of personal
hygiene, and much more.

Spinnler (1996) also describes symptoms of the tpayac kind: emotional
distress, depression, mania and hallucinationsa¥ebral disorders are often caused by
the inability of patients to recognize and acclptdircumstances and the location where
they are. For instance, anxiety may derive by #oé df not recognizing their own house,
which makes them feel in danger and eager to gaeheren though they already are in
an environment they should be familiar with).

Finally, PADs also suffer from language impairmdiite rest of the present chapter
deals with it.

But before moving forward, a word of caution is esgary. Alzheimer’s disease
can be diagnosed with absolute certainty only thinoai post-mortem inspection of brain
tissues. While alive, patients receive a diagnosRrobable Alzheimer’s Disease based
on three elements. First, the patient must shonssif impairment in at least two of the
following domains: memory, executive function, aspatial performance, language,
and behaviour (Carrillo et al., 2013). Second, gists collect data through clinical tests.
This might include neuroimaging and blood testsufdamaging techniques allow the
monitoring of brain changes (i.e., lesions, atrgpBjood tests allow the individuation
of biomarkers for the presence of Beta amyloid Bawdl proteins. Third, patients’ medical
history and further clinical exams can be usedktdugle other causes of dementia (e.qg.,
alcohol abuse, previous head injuries, etc.). Theseria were first established by the
National Institute of Neurologic and Communicatiesorders and Stroke (NINCDS)
and the Alzheimer's Disease and Related Disordessoéiation (ADRDA) in the
Eighties, and have more recently been revised é&ttional Institute on Aging and the
Alzheimer’s Association (Carrillo et al., 2013).

For the sake of simplicity and uniformity to prexsstudies, the present work uses
the expression Patients of Alzheimer’s Disease (P#Dpersons who have received a
diagnosis based on the criteria listed above. Nmtess, it should be noted thgp@st-
mortemdiagnosis is not available for any of the enrojpadients in the studies presented
in Chapters 4, 6 and 7. Unless specified diffeygeriie samenodus operandis valid

also for the studies reviewed below.
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2.2 The linguistic impairment in PADs

The linguistic impairment of PADs is defined a®at of fluent aphasia, which is caused
by major disruptions in the semantic and lexicahdms. Consequently, their discourse
is often described as empty, although their spegdluent (Cummings et al., 1985;
Nicholas et al., 1985; Murdoch et al., 1987; a.jn‘the majority of PADs does not show
signs of impairment at the phonological and artitady levels (Chertkow et al., 1989;
Chertkow & Bub, 1990; Patel & Satz, 1994).

Phonological and articulatory difficulties are ongrely detected. For instance,
Croot, Hodges, Xuereb & Patterson (2000) repory terh cases of patients with such a
form of impairment. By taking into account a vayieif factors, the authors manage to
point out that the phonological impairment appearsre often in PADs that are
characterized by at least one of the three follgwaonditionsi) early onset of the disease
(before the age of 65)) familial Alzheimer (at least one parent was dera@)toriii)
peculiar distribution of brain damages. As for tager condition, they found out that
patients with phonological impairment are charazeer by early damages at the left
temporal, parietal and frontal perisylvian areaso(€ et al., 2000:3003), while their
hippocampus is relatively spared. This is precisiedyopposite pattern of how damages
spread in the majority of PADs. Following the résudescribed above, we can assume
that phonological and articulatory abilities areialsy spared in PADs, unless specific
conditions intervene.

Another frequent impairment among PADs is the peegive loss of reading and
writing abilities (Platel et al., 1993; Patters@raham & Hodges, 1994; Harnish & Neils-
Strunjas, 2008). Some authors ascribe it to thedéboss in AD, especially for languages
characterized by a low level of spelling transpayehlowever, inertia, apraxia and visuo-
spatial impairments might also play a relevant nokie disruption of writing and reading
skills. As for Italian, Luzzatti, Laiacona & Agaz003) find high variability in writing
proficiency across patients and cannot describeedopninant pattern. Overall, writing
impairments are often observed, but the issue ridréan being set. Given that the
impairment is not relevant for the aims of the prestudy, | will set the problem aside.

In the following section, | will focus my attenticon the three most interesting
aspects of the linguistic competence of PADs, ngrapbmia, the dissociation between

regular and irregular morphology and sentence gsing.
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2.3 Anomia

Relatives and caregivers often notice a speciffecdity at retrieving lexical items as one
of the first symptoms of the disease. PADs incrahs& use of semantically empty
words, likething, it anddo in order to substitute semantically specific noand verbs,
thus failing at conveying the intended meaning. diakcit is known asnomia

For instance, the affectionate readers of thedrivriter Iris Murdoch noticed her
incapacity to use vocabulary properly in her finavelJackson’s Dilemmaublished in
1995. The book overall received poor reviews frattics. Short after the publication,
Murdoch showed clear signs of dementia and wandseg with Alzheimer. Garrard et
al. (2005) analyse Murdoch’s final novel and conegtito two novels that the author had
published earlier in her career. Their aim is teedeearly symptoms of the disease in her
writing. The lexical analysis they conduct revealbstantial differences between the two
novels published earlier in her career and the des. In particular, the range of
vocabulary in use appears much more limited and sthlected lexical items are
characterized by higher frequency. In other wotlgis author resorts to a smaller pool of
high frequency words in her final work. The obsénsis highly compatible with the
diagnosis received by Murdoch and it representdear cexample of what PADs
experience.

Two different sources of impairment could causenaiao Some authors claim that
PADs have difficulties at retrieving the target itat items they need, despite their
presence in the lexicon (Diesfelt, 1985; Nebes,tiMa& Horn, 1984). The hypothesis
overlooks the possibility of lexical disruption amdlls into play factors related to
impoverished cognitive abilities, e.g. the fast alecof lexical activation or the
unsuccessful inhibition of alternatives.

Other authors claim that anomia is caused by ajgligm in the lexical and semantic
levels (Chertkow et al., 1989; Chertkow & Bub, 19Bi@dges et al., 1991, 1996; Almor
et al., 2009, among others). In this case, it tgogsible to retrieve lexical items precisely
because they are not available in the lexicon oD®Anymore. Under this view, the
disease progressively erases patients’ lexical leuye.

Overall, studies show that the disruption of semdariowledge plays a major role
in causing anomia in PADs although difficultieslexical retrieval are also relevant
(Chertkow & Bub, 1990; Chertkow et al., 1990).
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In the following sections, | present three diffdr&mds of evidence that support
the idea of a semantic knowledge loss in PADsem-by-item analysis (2.3.1), the
relation between naming and knowing (2.3.1.1), #rederror analysis (2.3.1.2). | will
also consider the factors that influence anomid.{23) and the dissociation between
nouns and verbs (2.3.1.4). Finally, in section213.eview studies that found signs of
preserved semantic knowledge activation in PADSs.

2.3.1 Semantic knowledge loss in PADs

The study of anomia in PADs developed at the beggaf the ‘80s. As anticipated, the
discussion mainly concerns the source of impairmerRADs. In particular, authors
evaluate the status of the semantic knowledge iD?Aebes, Martin & Horn (1984)
and Diesfeldt (1985) initially claim that the sertiatknowledge of demented patients is
intact and that their anomia is the manifestatiba cetrieval impairment. However, in
the same years, Bayles & Tomoeda (1983) and Huiffki€ & Growdon (1986) support
the exact opposite, by pointing out an impairmentha semantic level, with major
consequences on the lexicon. In particular, Hufitk@h & Growdon (1986) notice that
patients tend to make mistakes on the same nouossadifferent tasks and suggest that
anomia should be studied through item-by-item asesdy

Starting from that idea, Chertkow, Bub and Seidepl§£989) collect sound data
in favour of the semantic impairment hypothesiseyfhse a battery of tests based on a
list of 150 nouns: all selected nouns refer to cetecobjects retrieved from different
semantic categories (fruits, vegetables, animatstaals, among others). Six patients
with a diagnosis of probable Alzheimer’s diseadeg Wad previously undergone reading
and visual tests in order to discard perceptuarders as possible confounding factors,
complete a naming and a word-to-picture matchisg.tAs expected, their performance
on both tasks is poorer in comparison to the orteafthy elderly speakers. Authors also
compare data from the two tests and conduct anhgitem analysis: results reveal that
most patients either perform always correctly @ragls wrong on the same item in both
tasks. In other words, if patients are able to matevord to the correct picture, they are
also able to name the same object. In contrasatiénts fail the first task, they will most
probably fail also the second one. The numberemh# on which patients perform well

in one task, but wrong in the other one, is venyowa. The individual consistency across
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tasks in patients’ performance suggests that lexeras can be either spared or disrupted
in the lexicon of PADs. Successful activation seeotdo depend on the activation route:
both visual and oral prompting lead to equivaleés of successful retrieval.

In order to corroborate their results, Chertkovale{1989) repeat the naming test
and ask patients twelve forced—choice questionsceraing the attributes, the
superordinate category and the functional charnatites of each element (e.g., for the
word scissors'ls the tip made of metal or wood? ', 'Is it altor clothing? ', 'Do you cut
things with it or lift with it?", etc.). Wheneverparticipant can answer correctly to at least
nine questions, the item is classified as 'intacthe subject’s lexicon, otherwise it is
classified as 'degraded’. A cross comparison afliesonfirms patients’ consistency:
intact items are usually named correctly and rei@sghcorrectly in a sentence-to-picture
matching task. In contrast, degraded nouns correspmlexical items on which patients
had failed both previous tests.

In a follow-up study, Chertkow & Bub (1990) enlarteir experimental group up
to ten PADs and enrich their battery with new tasksnantic cue, verbal fluency and on-
line semantic priming. The semantic cue techniquesists in helping participants when
they cannot name a picture by providing a semantarmation (e.g. 'it is similar to a
tiger' when the participant cannot name the pictiire lion). The procedure is effective
only with words which patients had previously shawrhave intact knowledge ‘ofFor
'degraded' items, semantic cues are of no heliexaral retrieval.

Also results from verbal fluency pair the data préed so far: patients overall
produce only 40% of the wortisecalled by controls. Moreover, in the verbal fog
task they (almost) never spontaneously produce swbiat they had not been able to name
previously. However, in verbal fluency tasks they mot recall all words that are
otherwise classified as correct or intact in othsks. In other words, they do not succeed

at retrieving all the intact nouns that they hachpteted successfully in previous tasks.

! As describe for Chertkow et al. (1989), ‘intacbwiedge' is defined in the study as the capacity of
answering to at least 9 out of 12 questions coregithe object. All participants in Chertkow & B{¥90)
undergo this test in a separate session from theérowhich naming and semantic cues are administere

2 The mean number of words recalled in one minugélhivaries across the prompted semantic category.
PADs are sharply more successful at retrieving saetated to body parts and clothes, most probably
because they use the visual cues in the contegbrifrast, they make many mistakes on the vegetatule
fruit categories, by mixing up items across the.two
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Finally, the semantic priming test is performedotigh a lexical decision task.
Participants see a noun on the screen and mustedetiether it is an existing word or
not. Either a semantically related noun, an uneelaine or a pseudo-word precedes each
experimental noun. Reaction times are recordedemniatare faster at answering to real
words (‘nail’) when these follow semantically rethhouns (‘hammer’), than when they
follow semantically unrelated nouns (‘horse’). Aughconclude that semantic priming is
spared in PADs, despite generalized slower reattioss.

In sum, Chertkow et al. (1989) and Chertkow & BaB90) succeed at showing
that an item-by-item consistency across tasks xisthe performance of PADs. This
can be explained in light of a semantic knowledgpairment. According to the author,
lexical items are either intact in the lexicon, atah therefore be retrieved through
different routes, or they are degraded. In thesgcase, the retrieval is never successful,
independently of the technique in use. Howevethelight of results from the last two
tasks, namely verbal fluency and semantic primi@gertkow & Bub (1990) must
recognize that some retrieval difficulties are asplay. Verbal fluency shows that PADs
cannot recall all the intact nouns they can couninaheir lexicon, thus clearly showing
an impairment in the retrieval process. Finallg plnesence of enhanced priming effects
in PADs indirectly speaks against the hypothesia s€mantic impairment, as it shows
that the semantic knowledge network makes lexicalaion flow through related items.
Authors explain the priming effect by assuming agnametry between automatic and
explicit activation. Naming tasks, word-to-pictunatching and semantic probe questions
all require explicit activation of lexical itemshile semantic priming favours automatic
(thus implicit) lexical activation. The assumed rasyetry speaks in favour of a lexical

retrieval impairment, which could play a role alomigh semantic impairment.

2.3.1.1 Naming & Knowing

In order to strengthen the hypothesis of a sematdfiit, it is useful to verify the
information that patients retain for objects they mame, and for objects they cannot
name anymore. For this purpose, Hodges, Patte@aham & Dawson (1996) enrol 51
PADs in two different tests: a picture naming taskl a definition task. In the first task,
participants have to name the objects presentd@® line drawings. In the second task,

they are requested to explain what the objectsaari they were talking to someone who
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has never seen those objects before. Answers aredsby sorting the provided
information into nine different categories: gengyiaysical features (e.g., for a giraffe 'It
has four legs’), specific physical features (elg.has a very long neck’), general
associative information (e.qg., it eats food'),cfe associative information (e.g., 'It lives
in Africa’), superordinate category (e.g., 'lt .sanimal’), core concepts, intrusion errors
(e.g., 'it lives in water'), judgements (e.g.jsltute’) and irrelevant information (e.g., 'l
saw one on TV'). The distinction between generdl specific information refers to the
ability to distinguish between broad propertiesreidby many items within the same
category (e.g., having four legs) and narrow fesgtuwhich contradistinguish a specific
item from the similar ones. During the descriptiask, PADs and controls recall almost
the same amount of general information. As for ggemformation, PADs generate
significantly less elements than controls, esphgialthe case of associative information.
In total, PADs more often define elements by tlseiperordinate category (e.g., fruit,
vegetable, tool, music instrument), and providerpooore information in comparison to
controls. These asymmetries become more evidetiteircase of objects that patients
cannot name. By comparing results on the descrifgtiek to those on the naming task,
authors manage to point out that the capacity teena picture is crucially related to the
amount of information the person can provide alibatobject. In particular, authors
identify a correlation between the knowledge alspécific physical characteristics and
the capacity to name objects. Whenever patientpaande little specific information, it
is highly improbable that they can name the elemientontrast, specific knowledge
correlates with high naming scores. In order to mamnize the outputs of their study,
Hodges et al. (1996) use the expresdiaming& Knowingto precisely describe the fact
that the capacity to name depends on how wellgkalser knows the objects.

A follow-up study shows that the capacity to namneerdases in time along wth
information loss. Ralph, Patterson & Hodges (198v)te a subset of 10 PADs for a
second round of tests after several months (meat: rhonths). Participants perform
again a naming task and a description task. Ansaserscored according to the same
criteria and results from the two rounds are comgbaaccording to an item-by-item
analysis. The authors focus in particular on iténas the patients name correctly in the
first round but not in the second one; the twoesponding descriptions are subsequently

compared. It emerges that the description of itémas move from the 'named’ to the
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‘'unnamed' category is consistently impoverishede Tbss of both physical and
associative information determines the incapaoityame items. However, the incidence
of the two information categories is not equal asritems. If items of the natural kind
and artefacts are compared, Ralph et al. (199 entttat natural items become unnamed
when physical information is lost; in contrast, efatts become unnamed when
associative and functional information is lost. dingh this comparison, authors manage
to point out how the different categories of featudo not show asymmetri@griori, in

the sense that none of the two is systematicallgenmopaired than the other one. Rather,
the effect of their impairment depends on the itamstake. Results are captured by the
Weighted Overlappingly Organized Features (WOOFJ@h¢Ralph et al., 1997): the
core information of an item is organized accordimghe nature of the item itself, such
that physical features are more relevant for nattaas than for artefacts, and functional
features are more relevant for artefacts thandtunal items. The capacity of naming an
element crucially depends on the retention of aaieemation about the elements. Once
these fade away, the capacity to retrieve the tar@®e is lost. This explains the lack of
physical information in the description of unnamedtural items and the lack of

associative/functional information for unnamed factes’,

2.3.1.2 The error analysis

In addition to item-by-item analyses and to theeobsd relation between naming and
knowing, a third kind of evidence supports the higpsis of a progressive semantic
deficit as main cause of anomia in PADs. Resutismferror analysis in naming tests
show a gradual loss of information. Hodges, Salm8omButters (1991) conduct a
longitudinal study by following a group of PADs avlree years and they observe how
error patterns in naming tasks change along wighvibrsening of the disease. Once a
year participants complete a 30-item version of Beston Naming Test (Kaplan,

Goodglass & Weintraub, 1983). In three years, tfegage number of mistakes increases

3 More studies address the hypothesis of a categmegific impairment that causes asymmetries between
living and non-living items (Almor et al., 2009; @&s, Smith & Grossman, 2008; Gainotti et al., 1996;
Hodges et al., 1996; Montanes, Goldblum & Boll&998). However, Gainotti et al. (1996) find a better
accuracy on living than on non-living items; Almer al. (2009) and Montanes et al. (1996) find the
opposite pattern; while Hodges et al. (1996) dofimat any asymmetry. In addition, the comparison is
made difficult by the use of different experimert&thniques and the enrolment of different parénotg,
such that clear conclusions cannot be drawn.
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from 8.9 to 14.7 (out of 30 items), thus allowiray €rror analysis. Hodges et al. (1991)
observe that superordinate errors are very comimonghout the observation time. This
means that PADs often use category labels (ergmé&d, ' musical instrument’) when
they cannot retrieve the target noun (e.g., 'rrenog, 'violin’). Errors of the semantic-
associative kind robustly increase over the theses, By “semantic-associative” errors,
it is meant that participants name an item thalearly semantically associated to the
target one, although it does not strictly belonghte same category (e.g., 'doctor’ for
'stethoscope’ or ‘ice’ for 'igloo’), such that gatg boundaries are often violated (i.e., they
name a person for a tool and a material for a opjaccordingly, errors within the same
category (e.g., ‘hippopotamus' for ‘rhinoceros'adgelly decrease, as well as
circumlocutory answers do. Results on same-categiooys pair data on semantic errors:
PADs gradually resort to broader semantic relatibasveen items. Circumlocutory
answers show that PADs manage to retrieve the semaformation related to the item,
but they cannot retrieve the target noun. A reduodif this kind of answers further proves
that PADs gradually lose fine-grained semanticrimiation.

Besides semantic and lexical related mistakes, ewégial. (1991) also observe a
small (but increasing over time) percentage of aliserrors. Perceptual errors are
nonetheless very rare in the first year. This, tioge with the results on perceptual
abilities presented by Chertkow et al. (1989), @twav & Bub (1990), and Nicholas et
al. (1996) allow discarding misperception as theseafor the anomia that characterizes
PADs in the first stages of their disease. Howeivegnnot be excluded that a disruption
in visual perception further affects patients latethe disease.

As for error analysis, not all authors agree ierfpteting semantic errors as a sign
of semantic knowledge disruption. For instance hilias et al. (1996) analyse naming
errors according to their semantic relatedness thightarget word. In their work, every
mistake receives a score according to a 5-poirésttee higher the score, the closer the
error and the target word are in meaning. In cattfawer scores are assigned to outputs
that are semantically unrelated to the target.Sduging procedure applies both to PADs
and controls. Results are compared, but no quastalifference emerges between the
two groups. Their performance seems to differ dnlyhe quantity of errors, while
semantic relatedness between outputs and targhtsmsgeneous across impaired and
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unimpaired speakers. Based on these data, Nicabks(1996) reject the hypothesis of
a progressive semantic disruption in PADs.

Almor et al. (2009) also compare PADs and conteoid find similarities and
differences that, altogether, speak in favour gfalual semantic disruption. Similarly to
what Hodges et al. (1991) did, they also analyseimgmistakes according to categories
rather than semantic relatedness; however, thepaddollow their patients over an
extended time. In order to observe how mistakeepattchange along with the worsening
of the disease, Almor et al. (2009) enrol two gop patients: high-performing PADs
and low-performing PADs. A comparison among restitsn controls and the two
groups of PADs allows for the individuation of aespic pattern of disruption. The
prevailing mistake category shifts from within-agdey outputs, to superordinate labels
and finally to nonresponses. Interesting obseraatican be inferred from these results,
if we assume that lexical activation starts frommagtic feature activation (Levelt, 1989)
and we interpret mistakes as the manifestatiom®kind of semantic features patients
can access. That is precisely what Almor et al0o92@o. In their view, within-category
mistakes represent the successful individuatiooooé characteristics of the item, even
though the target output is not produced. Theresrtherefore due to the misanalysis or
to the omission of fine-grained features. In castirguperordinate errors reveal that
participants can activate only general informatishich apply correctly to a broad set of
items. From the cognitive point of view, this camead as a symptom of the fact that
patients only retain major semantic categoriesteranalysis and the classification of
world knowledge. Their knowledge gradually disre@gaspecific information in favour
of macro-categories. In some cases, macro-catsgarreespond to labels (e.g., 'musical
instrument’ or 'animal’), in others they are repnésd by one of their prototypical
members (e.qg., 'guitar’ for all instruments or &dgr all four-legged animals). Finally,
in more severe stages of the disease, nonresppreses! over all other mistakes; this
reflects patients’ inability to perform the taskn#or et al. (2009) also observe a relevant
similarity between PADs and controls with respedhi distribution of mistakes. Neither
controls nor PADs have a specific impairment in ahghe noun or verb categories used
in the task. Although some tendencies towards astnes are visible (e.g., better
accuracy on non-living than on living items), inisver the case that some categories are

completely spared, while others are severely ingolaiTherefore, this pattern of mistake
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distribution is compatible with a model of “grackfiegradation of connections between
features and concepts” (Almor et al., 2009: 17)jcwhgradually reduces semantic
knowledge in PADs, starting from fine-grained featiand continuing with the most
general ones.

Moreover, the error patterns presented in Hodges €1991) and in Almor et al.
(2009) are confirmed by cross-linguistic data. ©aetGonzalez-Nosti & Martinez
(2005), conduct a similar naming task with Spardphaking patients. Again, a
comparison between patients’ error patterns indifferent rounds of tests reveals that
their naming accuracy significantly reduces in ty@ars. An item-by-item analysis
confirms that many items shift from correct (in first test administration) to semantic
mistakes or to circumlocutions (in the second adstration). Accordingly, experimental
trials coded as semantic mistakes or circumlocstiam the first round become

nonresponses in the second one.

2.3.1.3 Factors of lexical disruption

In this section, | will briefly touch upon the facs that seem to influence lexical
disruption. As anticipated (see above and footi¥teanomia affects the lexicon in a
generalized fashion, with no clear asymmetries ameamantic categories (e.g.,
living/non-living items, natural elements/artefaasc.). However, other factors seem to
be good predictors for lexical disruption in PADRese are age of acquisition, frequency
and familiarity, and word internal complexity.

As for age of acquisition, many studies show thas$ factor correlates with
accuracy both in picture naming (Cuetos & al.,200uetos et al., 2012; Silveri et al.,
2002), in word recognition tasks (Cuetos et alJ®®015), and in verbal fluency tests
(Forbes-MacKay et al., 2005). Venneri et al. (2088p investigate the neural basis of
the phenomenon and find that the effect of agecqtiigition increases its magnitude in
correlation with loss of cortical tissue. Thers@aind evidence that early-acquired words
(within age 6 according to Cuetos et al., 2015)moee resilient to lexical disruption in
comparison to words acquired after age 8.

Frequency is a good predictor of patients’ perfarogaon lexical tasks too. Cuetos
et al. (2005, 2015), Forbes-MacKay et al. (20084, @ippett et al. (2007) find consistent

results: PADs retrieve high-frequency words withrenease, in comparison to low-
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frequency words. The effect emerges also when catival frequency is considered
(Small & Sandhu, 2008).

In addition, Small & Sandhu (2008) investigate thterplay of semantic and
episodic memory with respect to lexical retrievidrough a picture naming task, authors
show that PADs are more successful at naming @stthiat present objects from the
beginning of the 20 Century, in comparison to pictures that preseatshme objects
from the end of the 20Century. For instance, PADs are more successfecaignizing
and naming the picture of an old-fashioned phoather than that of a modern mobile
phone. The observation is of crucial interest far tlesign of tasks that include visual
stimuli.

Gainotti et al. (1996) take into consideration itidex of familiarity of the lexical
items they use in a naming and in a word-to-pictaegching task and confirm that this
also correlates with results: both naming and cemmgmsion benefit from high-
familiarity®.

As for word internal complexity, PADs are partialjaimpaired at retrieving
compounds (Chiarelli, Menichelli & Semenza, 200i)contrast, there is no agreement
on whether word length plays a role (Forbes-Mac#&tagl., 2005) or does not (Cuetos et
al., 2005).

2.3.1.4 Verbs in anomia

Most studies on anomia in PADs focus on nouns; ewevhenever verbs are inserted
among the experimental materials, an asymmetry detwhe two lexical classes is
observed. PADs are usually more impaired on vdras bn nouns (Almor et al., 2009;
Bushell & Martin, 1997; Grossman et al., 1996; Rabn et al., 1996), in line with what
is usually observed in aphasia (Matzing et al. @@dfer an overview on the topic).

One interesting piece of information concerns §ractic information connected

to verbal lexical entries. Kim & Thompson (2003¥ficlaim that the syntactic complexity

of verbs (calculated based on the number of argtshpdoes not influence verb retrieval

4 Cumulative frequency of words is usually meastmgdubtracting the age of acquisition of the waahf
the speakers age. The obtained value is then niedtipy the word’s mean frequency in order to abtai
cumulative frequency (Cuetos et al., 2012:250).

5 Gainotti et al. (1996) also suggest that famifjamight play as confounding factor in tasks that at
investigating category-specific effects. For ins@nin their view living items are nowadays low-faan

to most speakers.
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and use, while semantic complexity does. Patiendsnaore impaired at retrieving
semantically complex verbs (e.g., 'polish’) thahaetically simple verbs (e.g., 'clean’).
In contrast, the comparison among verbs with eibiner, two or three arguments does not
allow for the observation of clear patterns of impent (while it does for the agrammatic
patients in the same study). Clear conclusions aabe met though, as the statistical
analysis reveals that PADs perform better on oaeeglnd three-place verbs than on
two-place verbs. The peculiar pattern casts sormbtdan the data and the conclusions.

Also Grossman et al. (2007) suggest the hypoth&fses better preservation of
syntactic information over semantic content in¢@kentries. In their study, authors make
participants familiar with the wordur, a very low frequency English vériParticipants
listen to the verb in a story-telling exercise amé sentence-to-picture matching task.
After giving them the opportunity to get familiaittvthe verb, its semantic meaning and
its thematic structure, authors invite participattscomplete some more tasks. PADs
undergo acceptability tasks that concern the |éxileas and the thematic structure of the
verb to lour. A picture-word matching task samples their cormprsion of the verb
semantic content. Patients perform well on the &rkind of tasks, but are not accurate
on the latter. Thus, it emerges that they have ieadjghatlour is a verb (grammatical
information), and they are partially aware of hematic structure, but they struggle in
remembering the word meaning. Tests are repeatedoafe week from the first exposure
and results are replicated: the performance is raoceirate on tasks that concern the
grammatical information of the newly acquired wdlén on tasks that concern its
meaning.

Together with the results from Kim & Thompson (2R03rossman et al. (2007)
suggest that PADs might present a dissociation dmtwsemantic and syntactic
information in their mental lexicon: the former &aps clearly impaired, while the latter
could be spared. Unfortunately, the evidence gathkby Grossman et al. (2007) is weak,
due to the fact that tasks are based only on orle aed performed only by eleven
patients. For these reasons, strong claims caregiub forth. However, the idea of a

possible dissociation between semantic and syntaétirmation within lexical entries is

6 Only participants who show no signs of previouswiedge of the verlo lour are admitted in the study
(Grossman et al., 2007).
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very appealing. | will further address the issu€hapter 4, where | will provide evidence

for retained syntactic information in nouns.

2.3.2 Spared semantic knowledge and the access problem

In the previous sections | reviewed studies thaviple evidence of a semantic disruption
in PADs as the main cause to anomia. However, lhoesults point in this direction:
some studies also report a relative spared semintiwledge despite dementia. For
instance, Chertkow & Bub find that PADs benefitfrtexical priming in a word decision
task (see above). Whenever a semantically related precedes the target one, reaction
times are reduced. The observation suggests thretrdie knowledge must be spared if
it makes the activation flow through related nodekgrwise, priming effects would not
be visible. Nicholas et al. (1996) and Astell & t¢gr(1996) present more data in favour
of spared semantic knowledge.

As reviewed above, Nicholas et al. (1996) analixgeetrrors made by PADs in a
naming task by rating the level of semantic relaésd between the wrong output and the
target word. Mistakes made by PADs are comparadistakes made by controls, but no
relevant difference between the two groups is fouitk respect to semantic relatedness:
PADs get just as close to the target word as ctsntt@. Ultimately, differences are only
of the quantitative kind, with PADs making far mamors than controls.

Astell & Harley (1996) reach similar conclusiondhgh a different task. They elicit
naming through oral descriptions: participantehsto a definition and must produce the
corresponding word. Their aim is to provoke tiptoé-tongue states in their participants,
in order to observe at which stage lexical retiiegablocked (see Chapter 3). Again,
PADs fail at naming the target word more often thaalthy controls do. Their wrong
outputs are closely related to the target one, shahit is evident that the provided
description succeeds in activating the target sémamformation. However, authors
cannot explain the reasons why PADs do not compihetéask accurately and leave the
conclusions open to two alternative interpretatidhere is either an impairment at the
level of activation flow between the selected lemand the corresponding phonological
form of the word, or patients have difficultiesiahibiting the competing alternatives.
Overall, Nicholas et al. (1996) and Astell & Harl¢$996) underline the semantic

relatedness of mistakes in comparison to targetsake it as a sign of spared knowledge,
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even though many more studies argue against it ¢Aken al., 2009; Chertkow et al.,
1989; Hodges et al., 1991, 1996; Ralph et al., 188%ng others).

Furthermore, Nebes & Halligan (199&how that PADs are able to activate low-
marginal characteristics of items when directlyrppted to do so. Their study is based
on the idea that all items are defined by a sefeatures; among these, not all
characteristics are equally relevant. For instamaeasic' or 'sound’ are high-dominant in
the definition of 'piano’, while 'heavy' is low-darmant. This is due to the fact that,
although 'heavy' is a correct description for apiat is not the first thing speakers think
of when they hear the word 'piano’. Nebes & Halligh996) aim at verifying whether
PADs show the same pattern of activation as catfot high- and low-dominant
characteristics of words. The experiment desighudes context sentences that end in a
target word. Right after hearing the context sergemparticipants read a question that
concerns a low-dominant characteristic of the tanggd and answer with 'Yes' or 'No’,
depending on whether the characteristic can desc¢hb target word or not. Context
sentences can be appropriate (1a), inappropriéeoflneutral (1c) with respect to the

low-dominant characteristic:

(1) a. Mary asked John to lift her piano. Is a pianavy@

b. The old man loved to listen to the piano. Isaap heavy?

c. In the store window was a new piano. Is a piaeavy?

Young and older healthy controls show facilitateféects for the activation of the low-

dominant feature in appropriate context (1a). Tikismade evident by shorter reaction
times in (1a) in comparison to the neutral conteXtic). Inappropriate contexts (1b) do
not cause prolonged reaction times though. Intexglgt the same pattern is found in
PADs. Despite overall slower reaction times, theyequally fast on the neutral and on
the inappropriate conditions, while they are fasterthe appropriate context. Nebes &

Halligan interpret the result as a proof of thet fdat even marginal features can be

7 See also Nebes & Brady (1990) for similar results.
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activated in the semantic knowledge of PADs unlderappropriate conditions. Based on
the results, authors argue against the hypothégisadual semantic disruption in PADs.
In conclusions, leaving aside for a moment the wdison on the status of the
semantic knowledge in PADs, it must be taken imtmoant that a difficult access to the
lexicon might further exacerbate anomia. ChertkovBé&b (1990) recognize signs of
difficult access to the lexicon in a verbal fluertagk: PADs can recall fewer words than
what they actually know. For instance, when askedame animals, they omit many
names, which they can actually retrieve in othekgaFurther support to the hypothesis
of difficult access to spared information is regdirthough, in order to evaluate the

relevance of this kind of impairment in anomia.

2.3.3 Interim summary

In section 2.3 | have reviewed studies that inges#i the anomic deficit in PADs. It is
now generally assumed that anomia in PADs is mailnly to a semantic knowledge
impairment. Three kinds of evidence support tharcl&irst, item-by-item analyses show
consistent results: PADs are always either righiveang on a single item across tasks
(Chertkow et al., 1989; Chertkow & Bub, 1990). Setahe capacity to name an object
seems to correlate with the knowledge the patietiains about the object. Hodges et al.
(1996) summarize the idea under the mdtaoming & Knowing Third, the analysis of
errors from naming tasks confirms that patientgpssively reduce their accuracy in
answering. Their error pattern shifts from withi@gory items, to superordinate labels
and finally to nonresponses (Hodges et al., 19%hoAet al., 2009; Cuetos et al., 2015).
The progress of anomia is influenced by age of asdegun (Cuetos et al., 2005, 2015)
and frequency (Forbes-MacKay et al., 2005; Tippe#l., 2007, among others).

Finally, PADs perform significantly lower on verlisan on nouns. In addition,
Grossman et al. (2007) and Kim & Thompson (2003)feuh the idea of a dissociation
between syntactic and semantic information in thachl entries of verbs, but fail at

providing sound supporting data.

2.4 Verbal morphology

The number of studies that investigate verbal maiggy is rather limited, but their

results are sound. The interest focuses on therasymy between regular and irregular
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verbal morphology, in accordance to the hypothadv@nced by Ullman (2001) of a dual-
system for language processing.

In Ullman’s (2001) model, language processing ceoumh two systems that
replicate the dissociation between the declaran the procedural memory: speakers
count on a mental lexicon and on a mental gramiter former belongs to the declarative
system because it stores lexical entries; ther lstfgrocedural in nature because it allows
for the rule-driven derivation of different form&. many languages, the verbal system
offers the opportunity to test the status of the t@mponents, because it includes both
regular and irregular forms. According to Ullmar0Q2), the procedural system is
responsible for producing regular forms, while gukar forms are retrieved from the
mental lexicon, i.e. the declarative memory.

Walenski et al. (2009) test Italian PADs with ateage completion task that elicits
the production of regular and irregular presenséesind past-participle forms. The study
aims at verifying the status of the procedural dedlarative linguistic components in
patients with Alzheimer.

Italian verbs distribute across three differenteational classes. These can be
recognized by the thematic vowels in the infinitteems. Class | mainly includes regular
verbs, which take the morphemare at the infinitive and ato at the past-tensédllare
'to dance'> ballato). This class is still very productive, in the senbat neologisms
assume its inflectional paradigm. Class Il is cbimazed by the ere marker at the
infinitive. Many verbs in this class are irregudenrd change stem at the past (prgndere
'to take'> presq. Finally, Class Ill includes verbs that end ire-at the infinitive. The
class includes both regulasentire'to hear's>» sentitg and irregular past-tense forms
(aprire, 'to open> apertg.

The sentence in (2) is an example of the experiahénals in use in Walenski et
al. (2009):

(2) A Giovanni piace ballare il tango. Allora ieri Giaani ha il tango

‘Giovanni likes dancing tango. So yesterday Giovhas tango.'

Results from the experimental task show that PAl@sspared at producing the regular

forms, while they are impaired at retrieving thegular ones.
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In order to test patients’ ability to use their ggdural knowledge productively and
to recognize and exploit morphological informatitime task also includes some novel
verbs. Authors make up regular verbs for Classiléare) and irregular ones for Class II
(schider¢, depending on the thematic vowelarg for the regular Class | andre for
the irregular Class Il). Patients are consisterth&ir behaviour in the sense that they
manage to produce correct forms for novel reguéabs, while they are impaired with
novel irregular verbs. In other words, patientoggize the target inflectional class by
the thematic vowel in the infinitive and perforntaadingly. They produce regular forms
for novel verbs in are, while they hesitate with novel verbs iare thus recognizing that
these belong to the irregular class. Their mistakescrucially not of the regularization
kind though. They try to produce irregular formsi kheir guesses do not meet those
provided by healthy contrdls

Patients’ ability to recognize and take advantaigearphological cues is further
confirmed by a similar task conducted by ColombantF& Stracciari (2009). Authors
design two different conditions for the task. Ire thrst condition, verb production is
elicited with infinitive forms as in (2); in the send condition, participants see the first

person singular of the target verb (3).

(3) lo ballo tutti i giorni. Quindi ieri ho

'l dance everyday. So yesterday | have

The first person singular form is characterizedaby final morpheme, which does not
allow for the recognition of the inflectional class the three verbal classes all share the
morpheme e for the first person singular. The performancePé&Ds in the second
condition is poorer in comparison to the first cibiodh, in which morphological cues
about the inflectional paradigm are overtly realizen the infinitive. This means that
patients’ impairment becomes more evident when ngphological cue is at hand. In
contrast, if any morphological cue is availablegythuse it to perform accordingly.
Colombo et al. (2009) do not completely agree enhypothesis of a strict dual system,

though; they claim that the declarative and thee@daral linguistic components rather

8 Target forms of novel irregular verbs are deteediaccording to the intuitions of healthy speakeased
on phonological similarities with real irregularrizs.
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distribute along a continuum, and contribute t@laage processing according to variable
ratios.

Cameli et al. (2005) present similar results framo thilingual English-French
PADs. The pattern described above is replicated fonithe first language though. In the
weaker language (acquired as L2 during pubertytlagid used throughout adult life), the
performance resembles the one on irregular venbthéonative language. This reveals
that verbal forms of the L2 are all stored in thental lexicon, and they are not produced
by the mental grammar.

Fyndanis et al. (2013) investigate Greek verbalphology with rather different
results. Authors design sentence completion andmpaticality judgement tasks in order
to sample the status of verbal morphology, witlpees to agreement, tense and aspect.
The Greek verbal system is very rich and countsiorphological markers for the three
categories. Greek patients perform with good aayuoa items that concern subject/verb
agreement, while they make many mistakes on itlatsconcern tense and, most of all,
aspect. Fyndanis et al. (2013) deduce that agreeepared because it only involves
syntactic information. In contrast, tense and asp@tespond to interpretable features at
LF, their implementation requires the integratidmmmrphological information as well
as the integration of discourse/semantic infornmattbus resulting in a higher level of
complexity for PADs.

The data interpretation offered by Fyndanis e(2013) sounds rather plausible.
However, it is at odds with the results from thedgts reviewed above, in which patients
do not have a specific impairment at realizing feste forms, which entail both a tense
feature (past) and an aspectual feature (perfgctive

In my opinion, the asymmetry in results is due tibedences in administration
procedures. In the studies by Walenski et al. (2@d@ by Colombo et al. (2009), the
tasks in use include only one kind of manipula@bthe time, such that participants see
sentences with verbs at the infinitive form andentvproduce the equivalent past form.
Authors assume that the task directly tackles \‘enbarphology, because it keeps
interpretative and post-interpretative demandsrairamum. In contrast, Fyndanis et al.
(2013) test agreement, tense and aspect withirsdhee task. Consequently, patients
constantly have to shift the focus of their attemtand to process sentences fully in order

to provide a congruent answer. The execution afkimnd of task is therefore much more
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demanding. Finally, as the authors themselves pmimt tense and aspect are rather
subjective information, because they depend orsfieakers’ perspective and attitude
towards the sentence content, which are rathacdgliffinformation to convey in out-of-
the-blue sentences.

In sum, PADs seem to be spared at producing regeldral morphology, while
they are impaired with irregular verbal morpholod@ata from studies with Italian
speakers (Colombo et al., 2009; Walenski et al092&how that their morphological
competence is active and productive as they caveactise morphological cues and they
inflect novel verbs accordingly. Together with sasdon anomia (see above), results from
production of irregular verbs further confirm ttia¢ mental lexicon of PADs is disrupted.

Finally, these conclusions hold true for verb prdhn as a purely morphological
phenomenon. When the task in use demands the atitagof semantic information and
interpretable features at LF, the overall perforoganf PADS is not accurate anymore, as
suggested by the results in Fyndanis (2013).

2.5 The syntactic competence in spontaneous speech

Schwarz, Marin & Saffran (1979) first conduct a eagudy on an aphasic patient
diagnosed with probable Alzheimer’s disease; thiegeove that the patient possesses
intact syntactic abilities, which allow for accueatomprehension and production of a
variety of syntactic structures. At the time of pcdition, the paper contributes to a
discussion concerning the existence of a dissotiabietween the semantic and the
syntactic competence in patients with dementia i&ay1982; Irigaray, 1967, 1973;
Warrington, 1975; Whitaker, 1976). In its strongestsion, the claim posits that the
former is impaired, while the latter is usually sgghin a variety of neuropsychological
pathologies concerned by the decrease of cogratildies. Schwarz, Marin & Saffran
(1979) align the discussion on Alzheimer’s alongsth lines, such that it is initially
assumed that PADs do not show any asymmetriesnipanson to their healthy peers
with respect to their syntactic abilities.

Few years later, Kempler, Curtiss & Jackson (198i@ngthen the hypothesis by
providing data from the speech of ten English-speplPADs. Authors collect fifty
spontaneously produced sentences per patient apditialyse the corpus according to a

variety of syntactic parameters, which includesribenber of simple sentences, that of
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adverbial clauses, of relative clauses and of cutjans (among others). Altogether,
sentences from the PAD group do not significanififiedfrom those of the control group,
except for the presence of a considerable largeben of mistakes of the semantic kind.
In order to explain the results, authors resoth&idea that syntactic competence builds
on a high level of automaticity. In their view, thember of morphosyntactic structures
a language can count on is rather limited with eesfo the size of its lexicon. It follows
that lexical selection is a demanding process, whmgcome highly depends on the
context. In contrast, the selection of the morpyatactic structures to be used is
implemented automatically. Speakers develop auiensaguences during acquisition
and reinforce their use during the life span, dihelt the level of automaticity is so high
that the disease cannot affect the syntactic caanpet

The hypothesis of a lack of difficulties at thedewf syntactic planning is supported
also by a more recent study: Gayraud, Lee & Babeftadas (2011) observe the
spontaneous speech of French-speaking patientawsiblecific focus on their pauses and
hesitations. Author notice that PADs interrupt tiegieech more often than their healthy
peers do. Their pauses and hesitations do notinaffisecourse fillers and often conclude
with the utterance of low-frequency words. So taese observations are not surprising
as they are in line with the description of speakieat suffer from difficulties at discourse
planning and lexical selection. However, the imaottcontribution of the study comes
from the observation of the distribution of paus€key usually occur outside main
syntactic phrases, i.e. at boundaries between ghr®hrases are only rarely interrupted,
which means that their internal planning is notybematic (provided that patients already
activated the necessary vocabulary).

More studies on spontaneous speech succeed atngomit major differences
between PADs and controls. Nicholas, Obler, Al&rHelm-Estabrook (1985) first
suggest that discourse analysis can be successftié idiagnostic process, in order to
distinguish among PADs, Wernicke aphasics and anaminasics. For instance, PADs
distinguish themselves from the other groups feruke of many deictic and indefinite
forms, semantic paraphasias, and repetitions.

Apart from the lexical aspects, other studies foonsthe syntactic ones. For
instance, Altmann, Kempler & Andersen (2001) repbét patients make mistakes on
closed-class words. Kemper et al. (1993) and Lytrad. (1994) observe that the speech
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of PADs is also characterized by a general rednei@omplexity. Major overt mistakes

at the syntactic level are absent. However, pai@nbduce simplified structures: the
number of fragments and incomplete sentences iseseawhile the number of

subordinate clauses and the mean length of uttesafMLU) decrease. For instance,
Lyons et al. (1994) report that their controls havelLU of 9.1 words, which drops to

6.4 in PADs with moderate impairment. Similarlyetinean number of clauses per
utterance (MCU) drops from 1.4 to 1.0, thus meaniaj patients only rarely produce
multi-clausal sentences. The number of conjundi@iso halved. Overall, patients resort
to the use of a limited number of morphosyntadtiectures. Kave & Levy (2003b) report

similar results for Hebrew-speaking patients too.

Forbes-MCKay & Venneri (2005) build on studies porstaneous oral and written
production in order to develop a picture descripttask for the detection of subtle
declines in the speech of elderly speakers. Ittrbespointed out that there exist
contrasting opinions on the use of this experimetgiehnique. For instance, Duong,
Giroux, Tardif & Ska (2005) argue against the us@arameters based on discourse
analysis for the individuation of speakers withlmble Alzheimer. Their main argument
concerns the high heterogeneity found in the nagsitof elderly speakers, which does
not allow for the individuation of sharp and cotsmt differences between PADs and
healthy speakers.

The possibility of developing diagnostic tools @t of primary relevance for the
present discussion; however, the accuracy and aebev of results from studies on
spontaneous speech are. With respect to this, subtée considerations are needed. For
instance, what appears as spared and productisigomtaneous speech, might actually
hide some problems. That is the case of pronouns.

| briefly mentioned above that the use of pronasrguite robust in PADs Almor
et al. (1999) investigate the phenomenon undegrdifit perspectives. They start from the
observation of spontaneous speech and they findHisas rich in pronouns, in line with
what Nicholas et al. (1985) had previously obseriged also Kave & Levy (2003b) on

Hebrew-speaking patients). Authors point out thADP overuse pronouns in context

% The observation concerns English-speaking PADS,itbmight not hold true for speakers of other
languages, in particular in the case of languabes dllow subject drop and do not require the use o
expletive pronouns. The speculation is based aunlteeBom Bencini et al. (2011) on sentence rejostit
(see below).
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where controls would prefer full lexical expressorthis reveals that their use is
inaccurate. In order to shed some light on theeisauthors run two experimental tasks.
In the first, they ask patients and controls ttelisto a sentence and to read aloud the
pronoun that appears onthe screen in correspondettoe last word in the clause. In half
of the stimuli, the pronoun on the screen is appabtg in the other half it is not. Controls
react to the two conditions with significant diéeice, in the sense that their reaction
times are shorter in correspondence to approprrateouns and prolonged in the case of
inappropriate pronouns. In contrast, in PADs tliledince between reaction times in the
two conditions is very narrow (and only descripyMenger for inappropriate pronouns).
Almor et al. (1999) interpret the result by clamititat PADs do not have strong
expectations on the pronoun to appear on the streesuse of poor comprehension of
the sentences and lack of a semantic and syntawiysis. Moreover, as revealed by the
second task in the study, PADs are facilitatedomgrehension by the presence in the
sentence of noun phrases more than by the presépcenouns. In other words, results
from production reveals that patients resort tonptms whenever retrieving the
corresponding lexical item is difficult, while comgimension benefits from full lexical
expressions, which facilitate the creation andntat@ of a mental representation of the
sentence.

The study points out that speech analysis canmetsmes misleading with respect
to the actual abilities of PADs. The use of rattmnplex morpho-syntactic elements (as
pronouns are) actually hides some specific diffies] which experimental task can
unveil. In other words, the observation of spontarsespeech is not sufficient in order to
achieve a comprehensive understanding of the latigudeficit in PADs. For this reason,
experimental tasks that allow for the systematitection of data should be run. In turn,
these offer an insight into the syntactic abilitd$?ADs.

In what follows, | will review studies that deal tvithe syntactic competence of
PADs. In particular, the review will touch upon ttieee main issues that research has
addressed so far: the correlation between workiagary and syntactic processing, the
sensitivity to syntactic violations, and the praieg of sentences characterized by a non-
canonical assignment tifetaroles. The last section collects studies thatipresly dealt
with relative clauses: these introduce the reasfmmsthe present study on the
comprehension of Wh-questions and RCs (see Chajted 7).
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2.5.1 Working memory and syntactic processing

Working memory is essential in the execution of ynaasks, including language
processing, both for production and for comprelmnsit allows for the temporary
storage or relevant information and their manipafat(Baddeley 1986, 1992). The
mechanism is impaired in PADSs, in particular indentral executive system, while the
phonological loop is relatively spared until a m@de stage of the disease (Baddeley et
al., 1991; Belleville et al., 1996; Morris, 1994phiis & Baddeley, 1988).

The possible correlation between working memory d@mpent and syntactic
competence impairment has been explored in a nuoflsudies, which claim that the
former is responsible for the latter; i.e. the sgtit impairment would be the reflex of
impaired WM.

In the study on pronouns mentioned in the preveedion, Almor et al. (1999)
observe that patients are not very sensitive tostheactic and semantic priming of
pronouns, such that they react similarly both tprapriate and inappropriate pronouns.
Authors ascribe the problem to patients’ inabildykeep the relevant information active
in their working memory for the necessary time-spafhile processing the sentence,
information activation and integration decay sosach that PADs cannot achieve a
comprehensive understanding of the sentence. &llicces also their chances to activate
expectations on how the sentences can plausiblyncen The poor performance on the
task is therefore interpreted as the outcome of pmoking memoryP.

Patients’ poor activation of semantic and syntaictiormation emerges also in a
study conducted by Grossman & Rhee (2001). AuttestsPADs in their ability to detect
a target word in sentences characterized by semansyntactic violations. Whenever
the target word immediately follows the violatid®\Ds are rather fast at detecting it,
with no major differences in comparisons to sengsneithout violations. In contrast, in
the condition in which the target word follows thelation at a distance of four syllables,
their reaction times are longer. In other wordsPBAeem not to notice violation at first,

10 According to Almor et al. (1999) an effect of witg memory impairment emerges also at the semantic
level in spontaneous speech. The spontaneous spegetnces they analyse contain pronouns in a numbe
that correlates negatively with working memory. Bach patient, lower scores on tasks tackling vigrki
memory correspond to a more frequent use of pranouthe place of words they cannot retrieve.

41



while a reaction to it emerges later in the proicessf the sentence. The authors therefore
claim that information activation slows down in P&D

Evidence of limited working memory resources fogliistic processing emerges
also from a study based on sentence repetitionll Stemper & Lyons (2000) ask PADs
to repeat active and passive simple sentencesudmelct and object relative clauses (with
both right- and left-branching). Patients’ accuraayies according to the complexity of
the structure and along the sentences. They repmatctly the first part of the
experimental item, while mistakes gradually inceeesthe middle and in the final part
of the sentence. Patients therefore show primabsctsf but not recency effects.
According to the author, the pattern correspondspoocessing procedure that allocates
all resources to the first section, and does natderesources left for the subsequent
strings. The result is that patients do not sucdeedompleting sentence repetition
because of a specific limitation in working memory.

With respect to task demands and working memoryer et al. (1998) point out
the importance of evaluating carefully the compegeand resources required for the
completion of experimental tasks. The authors edAiDs both in on-line and in off-line
tasks and observe that results from the two kifddguglies sharply differ. The off-line
task requests sentence-to-picture matching, wid@h-line one measures reaction times
to syntactic violations. In the latter, patient$ymslightly differ from controls, while wider
asymmetries emerge in the former. In the authaesiypatients are more impaired at
executing the off-line matching task because thatiires post-interpretative work. After
processing and comprehending the sentence, spesetdo keep the structure active in
mind while analysing the visual material; the t&skomplete only once the participant
choos the matching picture. Successful completaomteke place at this point only in
case PADs have managed to keep in mind the sentesameing for all the time it took to
select an image and point at it. Authors explaisults under this perspective, thus
underlying the role of task demands and the faat plost-interpretative workload can
compromise the accuracy of execution. The claioorsoborated by the fact that results
from the off-line task correlate with measures ofking memory, while results from the
on-line task do not. However, authors also adnait the tasks in use in their study differ
in the kind of experimental sentences; in particutaose in the on-line task are of the

simple active kind and do not entail any specifgnipulation, while some sentences in
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the off-line tasks are at the passive voice orudel an embedded relative clause.
Moreover, the on-line task consists in the indiation of a target word and does not
require explicit syntactic analyses. The on-lirektean indeed be carried out also through
a shallow sentence processing, which can stopasasthe target word is met. Overall,
task results depend on a variety of factors, whaitmot be reduced to impaired working
memory. Nonetheless, the warning in favour of aigeeevaluation of task demands in
experimental studies is not to be underrated.

The discussion on experimental data correlatindy wibrking memory is the
primary focus also of a study presented by MacDibeakl. (2001): in this, authors test
the efficiency of a digit span task in order to giate the workload of working memory
in language processing. Participants listen taiagsof numbers (7, 3, 2, 9) and repeat it
in ascending order (2,3,7,9). This task tests wayknemory and simulates language
processing because it requires to hold informatioive (remembering the number
sequence) while manipulating it (reordering the bams). Results on this task correlates
well with results from an off-line task based ommmaticality judgement. However,
authors also point out the difficulties at sharglgtinguishing working memory from
language processing, because the two are strongtydoand the tasks in use do not allow
for a clear dissociation. Moreover, they also higiitl the fact that a correlation between
working memory impairment and language processimggairment does not mean that
the former causes the latter. The two are firmlyrmbsuch that they can break down at
the same pace, without a cause-effect relationdmivthe two.

In sum, many studies focus on working memory agptireary source of syntactic
impairment in PADs (Kempler et al., 1998; Smalln{®er & Lyons, 2000). MacDonald
et al. (2001) have questioned this position, alifrociear conclusions cannot be met. In
the present study, | will assume that working mgmeitnvolved in sentence processing
and that its impairment can play a major role i ite issue cannot be denied. However,
I claim it is worthy setting it aside for the momem order to address the attention
towards strictly syntactic aspects of sentence gusiag. If patients have different
patterns of performance in correspondence of @iffesyntactic conditions, the data can
be highly informative on syntactic processing, mpeledently of working memory

impairment.
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2.5.2 Sensitivity to syntactic violations

In absence of major overt syntactic mistakes irsffentaneous speech, a straightforward
way to sample the status of syntactic competend® igerify whether patients are
sensitive to syntactic violations. This can be dbot#h automatically and explicitly. On-
line tasks detect automatic individuation of grarmoz mistakes by measuring reaction
times or ERPs in correspondence to violations. li@#-tasks usually require explicit
grammatical judgements, such that participants jodge whether the sentence is correct
or not. Background literature on sensitivity torgraatical violation in PADs includes
studies that imply both techniques.

In the previous section | already mentioned thdisticonducted by Kempler et al.
(1998) and by MacDonald et al. (2001). Both stu@rgsich are run by the same team of
researchers), sample patients’ sensitivity to gratioal mistakes that violate either
transitivity or subject/verb number agreement. e on-line task, participants are
requested to listen to a sentence and read aleudshword in the structure. Half of the
sentences contains a mistake, either of the nuadreement kind or of the transitivity
kind. In the former, singular verbs follow pluraltgects (*The children was in the
garden’) orvice versa(*The child were in the garden’). Sentences wvirnsitivity
violations present either transitive verbs followsdndirect objects (*'Susan attended to
meeting’), or intransitive verbs followed by diremjects (*'Susan went meetings').
Reaction times at reading the last word in the eser® reveal sensitivity to syntactic
violations in both PADs and controls. All particiga have longer reaction times in
correspondence of sentences including a violafitve data therefore reveal that both
PADs and controls are engaged in the process t#t\aa reparation, with no significant
statistical difference between the two groups.

Off-line tasks reveal a group effect, with PADs @lkeless accurate than controls
at detecting grammatical violations. All controlsrfmrm with percentages of accuracy
in-between 88% and 100%. In turn, PADs’ accuracyes from 58% to 95%, thus
revealing a high variability within the group. Asentioned in the previous Section,
Kempler et al. (1998) and MacDonald et al. (2004¢ride the asymmetry to post-
interpretative demands set by off-line tasks.

Apart from impaired Working Memory, another on-Istedy detects slowed-down

information processing in PADs. Grossman & Rhe®{3@nrol their patients in a word
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detection test. Sentences in the stimuli distrilagt®ss three conditions: target words in
correct sentences, target words right after theéakes and target words after the mistake
at a distance of four syllables. Mistakes are eftamantic or of the grammatical kind
(number misagreement, mass/count discrepancy atinagiolations), but the different
kinds do not produce relevant asymmetries. Contralge similar reaction times in the
first condition (correct sentence) and third coiodgit(the target word follows the mistake
by several syllables). This means that they hawtopged reaction times only in the
second condition, when the target word immediateljpws the mistake. Thus, their
sentence reparation takes place as soon as amoilatmet. In contrast, PADs perform
similarly in the first (correct sentence) and ire teecond condition (the target word
immediately follows the violation), and have prajea reaction times only in
correspondence of target words that follow the ahkistoy several syllables. The pattern
of performance reveals that PADs are slower avaiitig the reparation operation and
engage in it later in sentence processing.

The observation on delayed reparation of syntagctilation is not robust though,
as Price & Grossman (2005) find prolonged reactiomes to target words that
immediately follow a transitivity violation. Thusloubts are casted on the timing of
syntactic reparation, despite clear sensitivityitdations.

As for the asymmetry between on-line and off-liagks, results are not replicated
in a study conducted by Kave & Levy (2003a). Aughfind that patients are sensitive to
violations with an accuracy that resembles the @neontrols in both kinds of study.
Their work is of high interest because it enroleaers of Hebrew, a language
characterized by a rich inflectional system. In dineline study authors sample patients’
sensitivity to gender agreeméhtin the off-line task they request explicit granicsl
judgements for sentences including tense and pe&istations. In both conditions, PADs
perform as accurate as controls, with percentafg@sget answers that reach above 90%.
Moreover, no high variability within the group itested. The results therefore do not
replicate those from Kempler et al. (1998) and Mawcéld et al. (2001) with respect to
the asymmetry between on-line and off-line tasks thie high variability in the former.
The difference in results might be ascribed to dgnaehic differences between the two

experimental groups (i.e. different stages of theeake and/or different levels of

11 1n Hebrew, subject and verb agree for gender (Katevy, 2003).
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cognitive impairment). As an alternative accourdy& & Levy (2003a) mention the fact
that speakers of different languages might havéerdift levels of sensitivity in
accordance to the richness of the inflectional esysof their native language. The
hypothesis is appealing, although authors lackggoevidence in its favour.

The issue of sensitivity to language-specific sgtiteconstraints is the focus of the
study by Bencini et al. (2011). Authors compare |[EBhgspeaking and Italian-speaking
PADs in order to verify whether their repetitionildies interact with the properties of
the native language. ltalian is a null subject leage (Chomsky, 1981; Rizzi, 1982),
which allows the covert realization of the subjdctcontrast, English grammar does not
allow this option. Participants from both groupe egquested to repeat aloud sentences
characterized by increasing complexity (one-clawsetwo-clause sentences) and
increasing length. Results report that both grosipsw the expected pattern: their
accuracy is higher in simple and short sentenceklaaver in longer sentences. However,
Italian-speaking patients tend to contain the caxipf of longer sentences by omitting
the repetition of subject phrases. The same patiees not emerge in English-speaking
PADs. Authors conclude that patients retain a gaualviedge of the syntactic options
offered by their native language and are able $orteto it as a strategy for reducing
workload.

Overall, results from the reviewed studies speakavour of a spared syntactic
competence. Overt violations do not appear neithgpontaneous speech (Kemper et al.,
1993; Lyons et al., 1994; Nicholas et al., 1985pagnothers) nor in sentence repetition
(Bencini et al., 2011); and patients retain sevigjtto grammatical violations (Kave &
Levy, 2003a; Kempler et al., 1998; MacDonald et2001; Price & Grossman, 2005).

2.5.3 Canonicity of theta-role assignment

Despite sensitivity to syntactic violations and el of overt syntactic mistakes in
spontaneous speech, it was noticed that PADs shgemeralized simplification of their
morpho-syntactic structures (Kemper et al., 199%ris et al., 1994). Based on this
observation, studies attempt to look for signsyatactic deficit in details. Their attention
focuses on syntactic manipulations that might érgacertain degree of complexity.
Background literature offers a series of studidsictvtake into consideration two major

factors: canonicity ofhetarole assignment and embedding (especially in ¢ne fof
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relative clauses). The present section deals \Wwi&hdrmer, the following section deals
with the latter.

In order to verify patients’ reliance on the caruitlyi of thetarole assignment,
authors take into consideration either passivesitras or verbs characterized by peculiar
argument grids. For instance, Bates et al. (198&) short narratives containing passive
structures. The analysis of the output counts Wypassives though, among which, the
majority is of the periphrastigettype. Passive is therefore underrepresented in
production. However, comprehension of passive séeiins spared. Grossman & White-
Devine (1998) ask comprehension questions conagaative and passive sentences, and
patients answer accurately on both conditions. iferdnce between active and passive
sentences emerges also in a sentence repetitloruraby Small et al. (2000).

Bickel et al. (2000), Waters et al. (1998), and kemet al. (1998) test patients’
mastery of passive structures through sentencétorp matching tasks, and obtain
rather sound results. Bickel et al. (208@o not find any significant difference between
active and passive sentences. However, within afierl condition, they notice that
reversible passives challenge PADs more than negrgible passives do. That means
that patients’ processing of passive structuregfitsrfrom the presence in the passive
clause of an inanimate referent, which is less gt to be assigned the ag#meta
role’3,

Waters et al. (1998) gather similar results wigeatence-to-picture matching task
and a video judgment task. In the latter, participanust judge whether the stimulus
sentence they hear correctly describes the videteot In both tasks, PADs equally
master the comprehension of active and passiversess.

The only study to report an asymmetry between a@d passive sentences is the
one run by Kempler et al. (1998): their PADs asslaccurate on passive sentences than
on active ones. However, the asymmetry is reducedd case of active sentences with
two conjoined NPs in the object position (e.g..€Tow chases the dog and the cat’).

12 Among the reviewed studies, Bickel et al. (20G0)hie only one that samples the asymmetry between
active and passive sentences in a language diffsoan English, namely German.

13 Chapter 5 includes a discussion on the reasons palsgive structures with inanimate subject are
processed with more ease than passive structutedwa animate arguments.
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Grossman & White-Devine (1998) shift the attentmwards another aspect of non-
canonicakhetarole assignments, namely verbs characterized byliae thematic grids.

In particular, Grossman & White-Devine (1998) asalyhe case of causative verbs:

4) John drowns the swimmer

In (4), the actual agent of the drowning actiothis swimmer, as made explicit by the

use of the verb in its intransitive form:

(5) The swimmer drowns

The same meaning as in (4) can further be convieyedperiphrastic causative structure:

(6) John made the swimmer drown

In their study, Grossman & White-Devine (1998) stmpatients’ comprehension of
active sentences with transitive verbs, with causaterbs (4) and with periphrastic
causative structures (6). Participants listen ® gbntences and then answer Yes/No
guestions (e.g. 'Did the swimmer drown?' or 'Dithrd@lrown?'). Based on patients’
answers, authors claim that PADs are spared aepsow transitive verbs, while they are
impaired at processing lexical causative verbs. él@x, comprehension of causatives
improves in the case of periphrastic structuresichvimake the peculiathetarole
distribution explicit. Authors deduce that the gpedlifficulties on causative verbs stem
from the fact that the Agent role must be assigondtie object in the clause structure.

Manouilidou et al. (2009) further investigate nanonical distributions dheta
roles and their effects on PADS’ processing abdiiti The object of the study are
psychological predicates of the ‘fear' and 'frighkend:

(7) John fears the storm

(8) The storm frightens John

48



Both kinds of verbs do not respect the thematicahnahy, which prescribes the Agent >
Experiencer > Theme order. 'Fear' verbs entaikygrical thetarole assignment because
the first element in the hierarchy (the agentysassigned. However, the canonical order
is respected as the experiencer (John) precedekdme (the storm). In contrast, verbs
of the 'frighten’ kind entail a non-canoni¢hétarole order as the theme (the storm) is
assigned prior to the experiencer (John).

Manouilidou et al. (2009) use a sentence compldtshk, in which the argument
structure is provided to participants, along witree alternative verbs. Participants’ task
Is to select the target verb that can completesémtence in a meaningful way. Overall,
PADs perform well on transitive verbs, while theavl many uncertainties with contexts
requiring psychological verbs (with no major asyntmes between ‘fear' and 'frighten’
verbs). The authors interpret the result as thafestation of a specific deficit: PADs are
impaired wherthetarole assignment does not strictly respect the mi@abhierarchy.

Taken together, results from the studies revieweithé present section show that
patients do not experience difficulties with theimables, when these are canonically
realized at the deep structure level. Passivetsites with a theme/agent reversed order
are not problematic. This is because at the deeptste the two roles are canonically
assigned: the agent corresponds to the externaimamt and the theme to the internal
one. At the surface level, the order is reversddphtients can nonetheless process the
sentences. In contrast, causative and psychologgecht entail hierarchical violations at

the deep structure, which challenges PADs.

2.5.4 Relative clause comprehension

In order to investigate sentence processing in RADwuists take into
consideration syntactic complexity as a relevactioia In particular, they aim at verifying
whether the performance of PADs decreases in abiwal with factors of syntactic
complexity. Two structures have often be impliedider to test the effects of syntactic
complexity: passive voice and relative clausesristdered the former in the previous
section; the latter will be the object of the prasane.

Background literature provides at least four stedteat include relative clauses
among their experimental conditions: Bickel et(a000); Kempler et al. (1998); Small,
Kemper & Lyons (2000); and Waters, Rochon & Capla898). Those works have
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already been reviewed in the present study becafistheir contribution to the
investigation of the computation of passive. In iMolows, | will therefore review the
papers again with a specific focus on relative s in order to summarize what is
known so far about the computation of relative sémiin PADs, and what the results can
tell us about the syntactic competence in Alzheisngdisease.

Waters, Rochon & Caplan (1998) deny the presehaesyntactic deficit in PADs.
However, in my opinion, the reasons for this strotagm stem from authors’ definition
of syntactic complexity and the design of the ekpental conditions in use. Waters,
Rochon & Caplan (1998) engage participants in desee-to-picture matching task,
which includes nine different conditions: activentesces (9a), active sentences with a
conjoined DP in the object position (9b), activeiteaces with a direct object and a
prepositional phrase (9c), passive sentences tf@gated passive sentences (9e), objet
clefts (9f), right-branching subject relative clasa$9g), two conjoined sentences (9h) and
left-branching object relatives ()

(9) a. The lion kicked the elephant

b. The pig chased the lion and the cow

c. The elephant pulled the dog to the horse

d. The elephant was pushed by the cow

e. The pig was touched

f. It was the dog that the horse passed

g. The horse kicked the elephant that touched dlge d

h. The elephant followed the lion and pulled thg do

14 Examples are reported from Waters et al. (1998).36
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i. The dog that the pig followed touched the horse

Patients repeat the test several times in slighitigrent conditions, which vary according
to the supplied visual material. They see eitherdwthree pictures and must point to the
one that correctly represents the action desciiyethe experimental sentence. In two
different versions of the test, patients see eitimr picture or one short video and must
decide whether these correctly depict the sentemeaning. All versions of the test
provide the same results: with respect to the buseatondition (9a), patients are
significantly less accurate in the comprehensiosenitences that include two conjoined
clauses (9h) and in sentences with a relative eléng9g) and (9i)).

Authors consider three factors for the interpretatof the results. These are
canonicity ofthetarole assignment, number of arguments in the clamsenumber of
predicates. The first two factors represent syimtamimplexity and their manipulation
allow the distinction between active and passiveesees, and between sentences with
two arguments (subject and object as in (9a)) ¢in iree arguments (one subject and
two objects as in (9b)), or subject, object andraw object as in (9¢)). The third factor,
namely the number of predicates in the clausegnsidered only as a factor for sentence
length, but not for syntactic complexity. Authordend to use it as a test for working
memory, thus assuming that two predicates implgéorsentences and therefore higher
processing workload for working memory. Based aséhpremises, Waters et al. (1998)
conclude that PADs deal well with syntactic compileXbecause they show a good
comprehension both of active and passive senteho#éswith two or three arguments.
However, patients’ poor comprehension on relatlaeses is interpreted as the reflex of
sentence length and it is ascribed to poor workiggnory. In their discussion, authors
completely disregard the syntactic derivation ttfaracterizes relative clauses and the
asymmetry between matrix and embedded clauses.drftggvaluate sentence length as
a predictor for sentence comprehension: in thewysentences including relative clauses
are more difficult to comprehend because they aually longer than simple sentences.
Contra to authors’ definition of syntactic compkgxil will claim that relativization is
precisely a factor of syntactic complexity. In migw, the comprehension of relative
clauses posits some difficulties, which stem frdwa $yntactic derivatioper se rather
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than from the number of words in the sentenceCéegpter 5 on the derivation of Relative
Clauses).

Unfortunately, the only two relatives in use argght-branching subject relative
and a left-branching object relative. The two ctinds in use differ in two factors,
namely relativization site (subject vs object refatclauses) and direction of branching
(left- vs right-branching clauses). The study thamee lacks minimal pairs for the
evaluation of the single components, such that iitat possible to compare subject and
object relatives and left- and right-branching apasate factors. Based on the
experimental material and the results at handotilg information we can infer from
Waters et al. (1998) is that PADs are more impaatedomprehending relative clauses
than at comprehending simple sentefites

Kempler et al. (1998) also investigate patientslitgbwith a sentence to picture
matching task. Authors aim at evaluating two fagtoy including four kinds of sentences.
The four experimental conditions comprehend actimetences (10a), active sentences
with two conjoined DPs in the object position (1,0tdssive sentences (10c) and relative
clauses (10dS:

(20) a. The boy pushes the girl
b. The boy scratches the dog and the cat
c. The boy is kissed by the girl
d. The dog chases the girl that chases the boy
Kempler et al. (1998) design the experimental coma above in order to observe two

factors: syntactic complexity (simple active vs @8, and simple active vs relative
clauses) and the number of arguments (two in (@&0ad)10b) vs three in (10b) and (10d)).

15 The study also reveals that the number of argusnienthe experimental sentences and the number of
pictures displayed in the visual stimuli have apatt on patients’ successful comprehension. However
the two issues are not of primary interest for pinesent discussion and therefore will not be furthe
addressed in this section.

16 Examples are reported from Kempler et al. (19943
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Results report the highest level of accuracy onpknactive sentences and the
lowest one on relative clauses. Intermediate lewalssuccessful comprehension
correspond to the two remaining conditions, with significant differences between
them. According to the described pattern of peréoroe, authors conclude that both
considered factors are relevant and influence pigtieate of comprehension. Relative
clauses are more difficult than simple active sec#s because they are complex from
the syntactic point of view; moreover, sentencef Wiree arguments are more difficult
than sentences with two arguments. Unfortunatély,experimental material does not
allow the evaluation of fine-grained syntactic tastwithin relative clauses. For instance,
authors report to have included subject relativah lof the centre-embedded and of the
right-branching kind in their experimental materialt then they collapse the two kinds
into one single condition for data analysis.

Bickel et al. (2000) attempt to evaluate differidtors internal to relative clauses
in their sentence to picture matching task perfariog German-speaking PADs. Their
study includes fourteen different sentences, anmwdrigh there are four kinds of relative
clauses: centre-embedded subject relatives (14afryezembedded object relatives (11b),
centre-embedded subject relatives with intransitregbs (11c), and right-branching
subject relatives (114}

(11) a.Das Abendkleid, das auf dem Anzug liegt, ist aagdyl Seide
‘The robe that lies on the suit is made uplwé kilk.'

b. Das Abendkleid, auf dem der Anzug liegt, ist aasdil Seide
‘The robe, on which the suit is lying, is magbeofi blue silk.

c. Der Junge, der im Auto sitzt, unterhalt sich miindelann
"The boy, who is sitting in the car, is talkmgh the man.’

d. Der Junge unterhdlt sich mit dem Mann, der im Asitzt

"The boy is talking with the man sittimgthe car.’

17 Examples are adapted from Bickel et al. (2000)435
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Bickel et al. (2000) subdivide their patients it groups according to their level of
dementia. Patients who score above 20/30 in the Mantal-State Examination Test
(Folstein et al., 1975 are classified as mildly impaired. Participantshvacores lower
than 20 on the same test form the group of patieitts moderate impairment. Both
groups show a preference for subject relatives olbgact relatives. In particular, centre-
embedded object relatives correspond to the camditith the lowest level of accuracy
(at-chance performance). In contrast, comprehensibncentre-embedded subject
relatives is good: moderately impaired PADs penf@bove chance level and mildly
impaired PADs do not differ from controls. Whatwadty surprises in the results is the
fact that within the subject relative condition, P&perform better on centre-embedded
than on right-branching clauses. The result iseratimattended from the syntactic point
of view because it seems to indicate that the msng of matrix clauses benefits from
the interposition of a centre-embedded clause (asng the initial NP stored in the
working memory without an assigned role in the mattause). Bickel et al. (2000)
interpret the result as an effect of task perfortearin the case of centre-embedded
relative clauses, the task can be completed inoateshtime because the information
necessary for the picture selection is providethieyembedded clauses. Participants can
therefore perform the task without completing tihecpssing of the matrix clauses. In
contrast, right-branching relative clauses reqtie complete processing of both the
matrix and the subordinate clause prior to thectiele of the target image. Based on this
observation, Bickel et al. (2000) also resorttaited working memory in order to explain
the pattern of performance.

Overall, the main result of the reviewed study csissin the differences in
performance between mild and moderate patients fifdtegroup performs similarly to
controls, while the second one performs poorlyillltny to examine in depth the issue in
Chapter 6 and 7, in order to achieve a better wtaeding of how patients’ syntactic
competence changes along with the worsening aidease.

The fourth study | am going to review in this sentrepresents a further attempt to
disentangle two factors of syntactic manipulation relative clauses, in order to

comprehend their role in sentence processing. SKathper & Lyons (2000) enrol their

18 The Mini Mental State Examination Test (Folsteirak, 1975) is a test for the evaluation of coigait
impairment. Section 4.2.2 contains more informatarit.
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patients in a sentence repetition task. The fa@bsdake for relatives are canonicity of
thetarole assignment (subject vs object relatives) anmahching direction (centre-
embedded vs right-branching relatives). Both factoe crossed twice in order to obtain
four conditions: centre-embedded subject relatiy&€8c), centre-embedded object
relatives (12d), right-branching subject relativie) and right-branching object
relatives (12f). The task also includes simplevacsientences (12a) and passive structures
(12b)*:

(12)  a. The circus at the convention centre attractedghAnds of children

b. The motorist was stopped by the highway patrol

c. The tornado that swept through the town destt@gyeral homes

d. The job that the woman wanted required a colezyeation

e. The operator assisted the merchant who madegalistance call

f. The angry parent disciplined the student whotéaeher sent home

Small et al. (2000) calculate percentages of atewepetition for each condition and find
an unattended pattern of performance. PADs re@ssiye sentences and right-branching
subject relatives better than simple active se@&nio turn, simple active sentences are
repeated more accurately than the three other tonsliwith a relative clause. Such a
poor repetition of simple active sentences is npebably due to the prepositional
phrase, which modifies the subject DP and delayb peocessing. Moreover, the PP
increases the mean length of simple active sentdercaather relevant factor for a
sentence repetition task.

As for relative clauses, authors observe that stibglatives are usually better
processed than object relatives. However, theitaitig effect disappears in case of
centre-embedding. PADs usually prefer right-branglover centre-embedding, but the

19 Examples are reported from Small et al. (2000:236)
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asymmetry is nullified in case of object relativébe interpretation of results is made
difficult by the crossing of the two factors, whishem to interact but not in an additive
way. If the two factors played an additive effeesults would report the lowest accuracy
on centre-embedded object relatives, but this ighecase (the poorest performance is
actually registered on centre-embedded subjedtve&d. Overall, Small et al. (2000) fail
at clearly disentangling the effect brought in bg two factors. They observe recency
effects in patients’ performance as these accyradgleat the first part of the sentence,
while they fail at repeating the final one. Theadission therefore brings into play once
again working memory effects, but lacks the analg$strictly syntactic factors. Authors
ascribe the pattern of performance to limited res®wcapacity. When the request for
information activation exceeds the available pdalesources, the task can be executed
only partially.

Altogether, the reviewed studies point out a speaifpairment in the processing
of relative clauses in comparison to simple acietences. The observation immediately
turns relative clauses into an interesting poinbb$ervation to gain insights into the
syntactic competence of PADs. However, the studiestioned above fail at offering the
opportunity to analyse the impairment in detailsisTis partially due to characteristics of
the experimental designs in use. Conditions oféelk minimal pairs for the evaluation
of specific factor manipulations (Kempler et aB98; Waters et al., 1998). For instance,
in Kempler et al. (1998) centre-embedded and fghiiching relatives are collapsed into
one condition although they are also characteriredifferent extraction sites. In the
latter case, right-branching SRs are comparedritre&sembedded ORs, but the analysis
is made difficult by the impossibility of disentdimgy the two factors (extraction site and
branching direction). Moreover, it is not alwaysal whether authors control for
potential confounding factors like, for instanceinaacy and word frequency. Animacy
(and therefore sentence reversibility) is cruanalthe computation of passive sentences
and of ORs (see Chapter 5 on this). Word frequeaoyot be overlooked in studies with
patients that suffer from severe anomia, becawgdriequency words might compromise
sentence comprehension and the results. For irest&maall et al. (2000) report the full
list of sentences they use: each sentence corddfasent lexical items, such that the
differences between active sentences and relativgist be due to lexical items rather

than different syntactic derivations. Finally, theentioned studies do not provide a
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syntactic analysis for the experimental sentencesise. The lack of a theoretical
framework impoverishes both the task design anddkelt interpretation. For all these

reasons, further investigation into the processinglative clauses in PADs is needed.

2.6 Conclusions

As summarized in the first part of the present tbigmlementia of the Alzheimer’s type
is a neurodegenerative disease, which affectsamdliof elderlies. It is determined by
major changes in the brain, which consist of neloas, neurofibrillary tangles and
plaques (Braak & Del Tredici; 2006; Hyam, 2006).

A variety of symptoms characterizes the diseasenong loss, apraxia, agnosia,
anomia, behavioural disorders and psychiatric desi@r are the most common ones
(Spinnler, 1996). Usually, patients do not experegemll of them at the same time.
Different symptoms can appear in different stageb® disease and their incidence can
vary. However, the overall impairment progressiwetysens to the point that PADs lose
their autonomy in everyday life.

As for the linguistic impairment, the main defisiatnomia. Most authors now agree
in ascribing it to a gradual loss of semantic krexige, in association with retrieval
difficulties (Chertkow & Bub 1990; Cuetos et alQ15). The hypothesis of a disruption
of semantic knowledge as the main cause to anoasi®&en supported by three kinds of
evidence. First, item-by-item analyses show thaD®Aend to perform consistently on
single words across tasks: either they perform ywarrectly or they perform always
wrong on the same word in different tests (Chertktal., 1989; Chertkow & Bub, 1990).
Second, their ability to name objects correlateth wihe amount and the quality of
information that they retain about the objects (glxlet al., 1996; Ralph et al., 1997).
Third, the analysis of errors in naming tasks réssagrogressive pattern of disruption at
the semantic level: the main error type shifts framth-in category errors, to
superordinate labels and finally to nonresponsénd@Aet al., 2009; Hodges et al., 1991).
In this process of lexical disruption, frequencyé®s et al., 2005, 2015; Forbes-MacKay
et al., 2005; Tippett et al., 2007), age of acquisi(Cuetos et al., 2005, 2012; Silveri et
al., 2002), and grammatical category (Almor et2009; Grossman et al., 1996; among

others) seem to be good predictors for the wordskbéep spared longer. PADs perform
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better with high-frequency and early-acquired wpeaidgsl verbs are more impaired than
nouns.

With respect to verb retrieval and use in PADs, Kinfithompson (2003) observe
that PADs perform equally on verbs characterizedlifferent numbers of arguments.
Moreover, Grossman et al. (2007) notice that PA&S acquire syntactic information
about new words but not their meaning. Taken tagethe two studies suggest that there
might be a dissociation between the syntactic hadgémantic information in the lexicon
of PADs. The idea is very appealing; however, thitected data are poor (and not very
consistent), and robust conclusions cannot befoethis reason, further research on the
ISsue is needed.

Lexical disruption also affects irregular verbal npiwology, while regular
morphology is usually spared. This supports theohygsis put forth by Ullman (2001)
of a dissociation between declarative knowledge @ndedural mechanism: the former
is impaired, while the latter is relatively spamnedPADs (Colombo et al., 2009; Walenski
et al., 2009).

The last part of the chapter contains an overvidwstodies on sentence
comprehension. So far, two factors have been takém account for impaired
comprehension: impaired Working Memory (Baddeleglet1991; Kempler et al., 1998;
Small et al., 2000) and the effects of non-candm@ssignments dhetaroles (Grossman
& White-Devine, 1998; Manouilidou et al., 2009). B® studies also point out an
impaired comprehension of relative clauses, widpeet to main clauses (Bickel et al.,
2000; Kempler et al., 1998; Small et al., 2000; &vset al., 1998).

Unfortunately, the tasks in use contained someaording factors and did not
allow for more subtle observations. For this reasas pointed out at the end of section

2.5.4, more investigation is needed with respeti¢csyntactic deficit of PADs.
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3 GRAMMATICAL GENDER RETRIEVAL

3.0 Introduction

It is generally agreed upon that grammatical ge(@8€) is a linguistic phenomenon that
plays a major role at the lexical level and atdfaatactic one (Cacciari and Cubelli, 2003;
Caramazza and Miozzo, 1997; Carstens, 2000; Friednaad Biran, 2003; a.m.o.):
information on GG is independently stored in théder?®, attached to the lexical item,
and is required for syntactic agreement.

GG retrieval is described as a phenomenon thabeariassified under either the
declarative or the procedural components of lintgufaculty, depending on how, and for
which purpose, the lexicon is accessed (Goodgki¥¥)). For example, speakers show
procedural knowledge of GG whenever they automiatiead accurately use gender
agreement in a phrase; in contrast, declarativevladge is retained in conscious
metalinguistic judgement on gender class. Undeiffarent perspective, grammatical
gender is procedurally retrieved whenever thistmmferred from the word form; while
in case this is not possible, speakers must résdtieir declarative knowledge about
grammatical gender (see below in this chapter)viBus research on the linguistic
competence of PADs has shown hints of a possiskodiation between procedural and
declarative components, with a better preservaiotine former in comparison to the
latter, much more likely to undergo erosion (cfl@@abo et al. (2009), and Walenski et
al. (2009) on the asymmetry between regular ardjudar verbal morphology). For the
present research on PADs, GG is then particularigrésting in consideration of its
transversal function and relevance. If the hypaghesa dissociation in PADs between
procedural and declarative knowledge is correctyeltas the premises on grammatical
gender are, | expect to find a clear pattern offgperance in PADs, with a good
performance whenever they can rely on procedutaeval, in comparison to cases in

which declarative knowledge about GG is required.

20 Exceptions to this analysis will be discussed hatfollows.
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To the writer’'s knowledge, the number of studies titave questioned the status of
grammatical gender in Italian-speaking PADs is veayrow (Manenti et al., 2004,
Paganelli et al., 2003). | will discuss thorougtig results of those studies in the next
sections; for the moment it is sufficient to menttbat in one study, PADs have a certain
sensitivity to GG (Manenti et al., 2004), bothhe form of facilitation and of interference
in a semantic and gender priming task. In the oshgaly, PADs fail at providing proof
of gender retention in semantic errors (Paganellale 2003), thus suggesting an
impairment at the level of GG activation in thegess of lexical retrieval.

The present chapter is organized as follow: in B.firesent some relevant
information on grammatical gender with the purpasle highlighting how this
morphosyntactic phenomenon can bare different ckeniatics across languages. As a
consequence of this first observation, | would tikeemark that any conclusions reached
in the present work about GG only concern thedtalinguistic system and therefore
should not be extended to other languages. In Bl2strates the Italian GG system in
order to make the reader familiar with it. Sect®B deals with the role of GG at the
syntactic level. The process of GG retrieval isisttated in 3.4. In 3.5 | review
experimental studies that unveiled the vulnerabitit GG in bilingual as well as in
aphasic speakers. Finally, previous studies ostites of GG in PADs are summarized
in 3.6. In 3.7 | recap the relevant information tiee reasons behind the experimental task

| present in Chapter 4.

3.1 Grammatical gender

Following Comrie (1999) and Matthews (1997), grarticah gender can be defined as a
system in which each noun is assigned to a classasgsignation to a class depends on
the form that other elements must take when theywantactically related to the noun at
stake. For instance, a noun is assigned to theulr@sgrammatical gender if determiners
and adjectives take the masculine form when theybooe with it. The number of
grammatical genders in the system varies acrogsiages (see below).

Different lexical, syntactic, morphological and plodogical constraints (e.g.,
whether gender triggers syntactic agreement) shape GG is implemented in
languages. It follows that the phenomenon is natdgeneous, even among close-related

languages. Indeed, a brief look at few Indo-Euradaaguages reveals that GG is not a
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uniform phenomenon, but it rather assumes diffeckraracteristics depending on the
specific language: English only maintains residusfisGG, Italian has two genders

(masculine and feminine), just like Danish (newed common), while German nouns
distribute across three grammatical genders (mas;udéminine and neuter). Many non-

Indo-European languages lack GG at all, among t6éssese, Turkish and Japanese. It
is evident that GG must be treated as a languaggfspphenomenon and that it is

necessary to be very careful with generalizations.

According to Corbett (2006) and Goodglass (2000anguage is endowed with
gender when there are recognizable families of wdhét share common agreement
patterns. Noun distribution across families or gatees is often based on commonalities,
such as animacy or biological gender. Yet, thesenconalities are not rigid constraints
to gender assignment and represent mere tendemneiegharacteristics shared by a
considerable number of nouns endowed with the ggander.

Comrie (1999) also warns from confusing grammaueaider with natural gender.
The first one is a linguistic phenomenon, while sieeond explicitly refers to biological
sex and it is related to the animate feature thiatesnouns acquire from their referents.

One crucial characteristic of GG is that theredsconstraint to how grammatical
gender is assigned; i.e. the relationship betweeoua and its grammatical gender is
arbitrary. In the case of nouns that lack natuesddgr, arbitrariness does not come as a
surprise; indeed, an element can be named by nenoiewed by different genders in
different languages. A good example is the Enghsind blood, which happens to be
masculine in Italian (‘sangue.M’), feminine in Sghar('sangre.F') and neuter in German
('blut.N"). Cases of lexical items endowed withunak gender as part of their semantic
value but with contrasting information with respect GG, further confirm the
fundamental arbitrariness that contradistinguigieesler assignment. An example of this
last described phenomenon is the German Wée (‘'woman.N'): the neuter GG clearly
clashes with the information on feminine naturaiayr.

In the next sections, | will try to point out theam characteristics of GG with
respect to Italian, the language spoken by the PAslved in the present study;
occasional references to other language will bel figethe same purpose, i.e. a better
understanding of how GG works.
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3.2 Grammatical gender in Italian: an overview

Along its diachronic change, Italian simplified ttheeefold Latin system by dissolving
the neuter gender and distributing nouns acrosswheclasses left, namely masculine
and feminine (Chini, 1995). Still, the simplificati did not lead to a completely
transparent system, as various declension classesithin use (although only few of
them are still productive). A declension classafiied (Comrie, 1999) as a set of words
assuming the same morphological forms, for instdac¢he realization of the singular
and the plural.

Chini (1995) pointed out that Italian nouns subdiviinto seven different
declension patterns, which differ according to itifeectional characteristics they take.
The repartition into seven classes derives fronfitteedeclensions across which Latin
nouns distributed. However, major changes tookep{Rohlfs, 1968, § 350) and it is now
difficult to individuate a strict correspondencevieeen the Latin and the modern Italian
system (except for the first and second Latin destss, which correspond to Class |
and Il in the system of modern Italian).

Table 3.1 shows the three main declension clagséstal, they cover the 91.2%
of Italian nouns (Chini, 1998) and account for thst-hand impression of a language
provided with a rather simple system (although ighisot completely true, as | will show).

Table 3.1. Italian declension classes I, Il and(Based on Chini, 1995).

Class Ending sg. Ending pl. Gender Example Traoslat
I -0 -i M libro/libri book/books
Il -a -e F carta/carte paper/papers
Il -e -i M cane/cani dog/dogs
F ape/api bee/bees

Class | and Il are homogenous for what concernsl@eras they either include only
masculine nouns (class I) or only feminine onessglll). Class Il includes both
masculine and feminine nouns sharing the samectidgleal properties, namely the -
ending for singular and theending for plural.

Table 3.2 presents the remaining four Italian desiten classes; the reason for

presenting them apart is that they include a mawalet number of nouns (7,6% of Italian
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nouns, according to Chini, 1998) in comparisontas€es I, Il and III; in particular, class

VIl is very narrow.

Table 3.2. Italian declension classes 1V, V, VI &tid(based on Chini, 1995).

Class Endingsg. Ending pl. Gender Example Traoslat
vV Various [=sg.] M relre king/kings
F citta/citta city/cities
\% -a -i M problema/problemi  problem/problems
Vi -oM -iM/-aF  M/F uovo/uova egg/eggs
VI -0 -i F mano/mani hand/hands

Class IV includes monosyllabic nouns (eig.king.M’), oxytone$' (e.g.citta 'city.F')
and loanwords in use in Italian (elgar, compute), which are all invariable, as their
plural forms are syncretic to the singular onesramdorphemic change is to be detected
in accordance with number chafge

Most words in Class V derive from Ancient Gré&and maintained ar{a ending
(problema 'problem.M’, teorema ‘therorem.M’, monarca 'monarch.M") for singular
masculine nouns, although the plural regularizes {problemi'problems.M'teoremi
'theorems.M'monarchi'monarchs.M’). As pointed out by De Martino e{2011), nouns
included in Class V can provide with interestingigits into gender retrieval processes
due to the fact that their gender suffa (otherwise typical for feminine words in the
sizable Class Il) is inconsistent with the assigsgdtactic grammatical gender, thus
generating a sort of information clash. I will colbvek to this issue later in the discussion.

What is special to Class VI is plural. Words inaddn this class have a suffix
in the singular, which corresponds to masculine @&@syever, their plural turns feminine
with an -a suffix (uovduova'egg.M'/'eggs.F'). Next to the feminine pluralimsoitems
are also equipped with a masculine plural iinin that case, the two plural forms
specialized for different meanings, according tamegalized semantic oppositions:

“abstract” vs. “concrete” or “common” vs. “individll (e.g. murdmuramuri

21 Some of the words in this class (e.g. virtu "efflonce belonged to Class Il in Old Italian bessaof
their ending ine (virtude'virtue"), but moved to Class IV after losing thst syllable. Nowadays speakers
do not retain knowledge about this process.

22 |n Class IV, information about Number (singulasfall) is to be retrieved from the elements witlhia t
DP that agree with the noun, namely determineijectdes, etc..

23 A few nouns in this class come from Latin, thoghy.poeta'poet.M' transfuga'deserter.M’).
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‘wall.M'/'walls(around a city).F'/'walls(of a roorV)). Plural forms in a are visible
residuals of Latin neuter gender (whose plural prasisely marked by am suffix), but
still it is not possible to talk about neuter genidetalian for at least two reasons (Chini,
1995). First, the declension pattern is not prastacanymore and, second, it has no
syntactic counterpart, in the sense that elemegmnéeeang with the N in the DP take either
masculine suffixes (in the singular) or feminineesn(in the plural), but there is no
specific agreement pattern pairing neuter. Roh88&1 8419) claimed that Southern
Italian dialects retain manifestations of neutendgr, in particular with mass nouns
referring to goods or substances (e.g., wine, salt, etc.), but this is certainly not the
case for standard lItalian, the variety at stake.Herthe Southern varieties, mass nouns
pair with neuter determiners and this allows feritidividuation of a neuter GG, although
its use is very limited.

Despite the presence of only two genders in Italla@ picture is quite puzzling in
what concerns the mapping of GG into morphologmafkers. For instance, one single
marker can be associated to different genderscdn mark masculine and feminine
singular nouns, as well as feminine plural nounsj a gender may enlist different
markers (singular masculine can be marked with-e or -a). As a result, univocal
relations between GG and morphological markersatdo be found.

In the light of the seven declension classes daesdrabove and the very uneven
distribution of nouns across them (Chini, 1998)sihow evident why the Italian GG
system should be considered as a mixed one. Soitsecoimponents, in particular Class
I and Il, are transparent; indeed, the ending sefiprovide clear information about GG:
masculine nouns typically end with an while feminine nouns are recognizable through
their -a ending. Nonetheless, a considerable number ofsisuppaque, in the sense that
suffixes do not provide any disambiguating inforimatabout gender, as in the case of
Class Ill and IV, which include both masculine daehinine words. Last, nouns included
in Class V, VI and VII can be labelled as irregitias, as their patterns are very mixed
and only apply to a restricted number of lexicalms. The description is supported by
statistical data: Chini (1998) verifies the distitilon of Italian nouns through the different
declensions classes and reports that 71.5% ddtalouns (Class | and 1) is transparent
with respect to the gender information encodecheaword final suffix. Another 26%

consists of opaque nouns (Class Il and 1V), cagyno disambiguating morphology
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towards either masculine of feminine; while a ramra 2.2% of Italian nouns is to be
considered as irregular.

As described above, the relationship between a aodnits gender is arbitrary in
principle. Nonetheless, it is possible to recogrsiame tendencies in gender assignment
in Italian: for example, semantics play a role. @&y often pairs natural gender,
especially in the case of lemmas carrying a [+hynmfe@ature (e.g.uomddonna
'man.N'/'woman.F' padrdmadre‘father.M'/'mother.F"). Moreover, GG comes intdphe
in order to refer explicitly to natural gender iond pairs likegattdgatta(‘cat.M'/ ‘cat.F')
or ragazzdragazza('boy'/ 'girl"). Chini (1995) also pointed out thaorrelations emerge
between gender and semantic fields; here a few gbesmmetals and trees are often
named with masculine nouns (efgrro ‘iron.M’, oro 'gold.M’, acero 'maple.M',abete
fir.M"). Feminine names are in use for continef(Esirope 'Europe.F',Asia ‘asia.F’),
disciplines [inguistica 'linguistics.F',biologia 'biology.F') and fruits riela ‘apple.F’,
fragola'strawberry.F'). Still, the examples only repredendencies, as counter-example
are also available: e.gite (‘'vine.F') is feminine and not masculine, diffahgfrom most
tree names in lItalian; amdiritto (‘jurisprudence.M’) is a counter-example to feméni
names for disciplines.

When it comes to gender assignment for nouns meguftom a derivational
process, Italian often follows a transparent pat{&hini, 1998; Luzzatti, De Bleser,
1996; Scalise, 1994). This is due to the factdeaivation is a lexical process that allows
the transformation of a lexical stem into a newdvadks a result of this process, a new
syntactic category applies to the element. Nonuaélbn implies the assignation of GG
to a newly formed word, an operation which is coameed by the suffix in use. Indeed,
derived Italian nouns inherit GG from the suffihi$ process is allowed by the fact that
suffixes result in being the grammatical head ef tlew form (Scalise, 1994; Luzzatti,
De Bleser, 1996) and therefore they transfer thaitactic features to the derived formed
word through percolation. Italian can count on anbar of derivational morphemes
endowed with either masculine or feminine GG. Exspf suffixes carrying masculine
GG are iere and —{)ore; while -aggineand udine stand for feminine gender (Scalise,
1994):
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(1) Masculine derived nouns:cantiere (‘construction site.M'), quartiere
(‘'neighborhood.M")malore(‘'sudden illness.M"motore('motor.M").

(2) Feminine derived nouns: stupidaggine (‘nonsense.F’), sfacciataggine

(insolence.F)solitudine('loneliness.F)latitudine (‘latitude.F').

Derived nouns in the examples are to be ascrib&lass Il because of theie ending.
Yet, it is legitimate to wonder whether the opacssnof words marked witle is reduced
in case the final vowel is actually part of a datienal suffix carrying a clear
disambiguating cue towards either masculineré; -ore) or feminine gender &ggine
-uding. In other words, the question is whether speaerseive words likenaloreand
solitudinedifferently fromcaneandapeand are facilitated at gender retrieval by suffixe
Luzzatti and De Bleser (1996) already addressesighéestion and actually found that
aphasic speakers are more proficient at retrie@gfor derived words, rather than for
Class Il words. Results from the quoted study weghly influential for the design of

the present work and therefore will be presentatkiails in Section 3.5.1.

3.3 Grammatical gender at the syntactic level

In Italian, GG plays an important role at the sgtitalevel as it triggers agreement both
within and outside the DP. Gender agreement afféiftsrent elements: definite and
indefinite determiners, pronouns (both personahpums and object clitics), adjectives
in a modifier position (3) or as predicates; alsonfe) quantifiers are marked for gender
(4). At the syntactic level, Italian has genderesgnent on past participles with the
auxiliary essere('be’) and on past participles with the auxiliamere (‘have’) when the
object is realized as a clitic pronoun (5). Infitvener case (witlesserg participles agree
in gender and number with the grammatical subje¢he sentence; in the latter (with
averg, agreement is triggered by the presence of atobbiitic, thus the participle agrees

with the object, rather than with the subject ie thause.

(3) La nuovacasa
the.F new.F house.F
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(4) Molte case
Many.F.PI houses.F.PI

(5) Lacasa I'ho affittata subito

The.F house.F clit.F rented.F immediately

Moreover, Longobardi (1994) claimed first that baceins are not licit arguments in the
syntax of Italian language. This means that evierg &a noun is retrieved from the lexicon
and is introduced in a syntactic derivation, a DP is necessarily constructed. The
assumption is very relevant here: the construatioa DP automatically calls into play
GG as definite and indefinite articles are both kedrfor gender and number. In other
words, for languages like Italian, in which barguamnents are not admitted in the
derivation, access to grammatical gender informagdes place automatically, any time
a noun joins the syntactic derivation.

Friedmann and Biran (2003) capitalize on Longobét@b4) and suggest that the
lack of bare nouns in syntactic structures is aiatufactor, capable of determining
important differences among languages with respe&G retrieval. In particular, the
authors suggest the idea that speakers of languagédsch bare nouns are admitted in
the syntactic derivation, e.g. Hebrew, activateittiermation about GG only if this is
requested by the syntactic context in which thennigunserted, otherwise GG remains
silent and non-active. In contrast, languages ef italian type always require the
activation of information about GG, as any timecam is retrieved from the lexicon, a
full DP is constructed, independently of the cogéint syntactic conditions. According
to Friedmann and Biran (2003), constraints on the af bare nouns are able to shape
speakers performance even in single word taskskepe of Hebrew, for example, show
signs of gender preservation neither in cases dcdpbasias nor in tip-of-the-tongue
stated* (TOT). In contrast, speakers of Italian show cleams of correct gender
activation despite paraphasias and TOTs (Caransamzdiozzo, 1997; Vigliocco et al.,
1997). Friedmann and Biran (2003) explain the déffic behaviours across languages as

a by-product of differences concerning bare nogpsakers of languages in which bare

2 The Tip-of-the-tongue phenomenon is a state irciihe speaker fails at successfully retrieving the
desired word and has access only to partial infiomahe or she also has a feeling of imminentadin.
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nouns are not allowed (i.e. Italian) overuse DP&jciw means that they always
automatically retrieve gender, even in single wtasks (e.g. picture naming tasks).
Moreover, gender retrieval is such a core charisties of lexicon processing in Italian,
that it takes place even despite incomplete aatinadf words. In contrast, no gender
retrieval is entailed in single word tasks for d@¥a who admit bare nouns in their
language (e.g. Hebrew). In the view of Friedmand Biran (2003), automaticity of
gender retrieval can therefore be considered aanguhge specific phenomenon,
constrained by syntactic factors: syntax playsugiet role in shaping the cognitive and
linguistic process of lexical retrieval, distingoiisg between languages that automatically
perform gender retrieval whenever a noun is saleatel others that do not. According
to Friedmann and Biran (2003), Italian belongsh®fbormer group.

This view is only partially supported by Paganatlial. (2003): their unimpaired
speakers of Italian show gender congruency effieacfscture naming only if the task
explicitly requests participants to name objectpitmwiding a full DP. In contrast, in the
condition in which experimenters request participda name objects by speaking aloud
only bare nouns, no such effect can be detectettheirsense that the non-target words
provided by participants very often have a difféiggnder with respect to the target word.
In other words, on the one hand Paganelli et 8032 find convergent evidence of the
crucial difference played by DPs versus bare navuitis respect to gender retrieval: the
former requires automatic activation of GG, théelatioes not. On the other hand, their
results speak against the hypothesis of languageifepeffects: the performance of
unimpaired speakers of Italian is characterizedhbby gender congruence and
incongruence, depending on the experimental camditin use (DPs vs. bare nouns).
Syntax plays a role then, but only with respecthi® specific conditions and not as a
language specific phenomenon. The typological diffee pointed out by Friedmann and
Biran (2003) between languages that admit baresiand others that do not is therefore
questioned, while the relevance of DP construdiorGG retrieval is further supported.

When dealing with grammatical gender in syntais, fitecessary to address the issue
concerning the presence of a functional projedjmercifically dedicated to the realization
of grammatical gender. Bernstein (1993) proposeat thnguages that have overt
morphological markers for gender according to déife inflectional classes, also dispose

of a dedicated functional projection in the DP. éating to the author, the presence of a
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GenderP is parametrized. In the author’s view, laiggs that set a positive value, do not
only manifest overt gender markers, but also adymtactic phenomena like noun ellipsis
and require head noun movement towards a highéigos the DP functional domain
(resulting in the Noun/Adjective order, rather thanhe Adjective/Noun one).

Similarly, Picallo (1991, 2008) posits that GG ifuactional element represented
by a feature qLasg in a dedicated functional projection, the sameuse for the
realization of noun classifiers in Mayan languagesl for noun class markers in
languages of the Bantu type. Picallo (1991) alsumes that the noun morphology of
Romance languages like Spanish and Catalan mireanyiclic upwards movement of the
noun. Given a word like the Spanistuchachaq'qgirls.F.PL."), the gender markea -
linearly precedes the plural number marlgmhich means that NumP should occupy a
functional projection higher than the one dedicdatedender (GenP or WordMarkerP in
Bernstein (1993), classP in Picallo (2008)).

There is no agreement on the presence of a deditatetional projection for
gender in the DP (Alexiadou, 2004; Alexiadou, Hamegen, Stavrou, 2007; Carstens,
2000; Di Domenico, 1997). Alexiadou (2004) rejecBatnstein’s (1993) generalization
by showing that the correlation between presengewndler markers, noun movement and
noun ellipsis (correlation that Bernstein takes asanifestation of gender projection in
the DP) does not hold when more languages are \wab@nd compared (e.g., Italian,
Spanish, Greek and Hebrew in her work). In Alexigado(2004 and Alexiadou et al.
2007) view, (mostP names enter the derivation with their inhereniigerfieature, which
is stored in the lexicon as part of the lexical emccontrary to number, which is always
syntactically assigned. For what concerns the &iracof the DP, number and gender
then clearly differ: the former is a syntacticaligtive feature, which dispose of a
functional projection within the DP, the latterépresented on the NumP and is therefore
parasitic to the structure (De Vincenzi and Di Dome, 1999; Di Domenico, 1997).
Finally, an operation of feature coping and sharealizes concord of the head noun with
its modifiers and the determiner (Alexiadou e28I07, Carstens, 2000; Giusti, 2009).

I will not go further into the detailed reasons fejecting the hypothesis of a

functional head dedicated to gender feature priojecivhat really matters to the present

25 Alexiadou (2004) distinguishes between nouns erdiowith an intrinsic gender feature and nouns that
get their gender feature assigned at the syntestéd. The difference will be brought up in thealission
in the next paragraphs.
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work is the relevance of gender in the syntactitvdéon and at PF (Alexiadou, 2004).
The studies reviewed above all agree on the presghGG in syntax and the necessity
for its retrieval whenever a noun enters a syrcamimputation (at least in Italian). This
suggests that the mapping between grammatical gandeits overt realization through
morphological markers on determiners, modifiers angt other element sharing the
feature with the noun should be quite robust imleges like Italian, and therefore GG
should play a relevant role in language processiitge hypothesis is founded on
Longobardi (1994) and is further supported by Friadn and Biran (2003).

In the next section, | will present some major miation on lexical (and therefore
gender) retrieval. Background information will bedeed particularly useful for the

evaluation of how PADs retrieve GG in comparisonnimpaired speakers.

3.4 Grammatical gender retrieval

Grammatical gender retrieval is a complex task, tdudne high amount of information
coming from different sources and cognitive sphénas has to be integrated in order to
successfully activate the correct gender of tangens.

Given the amount of information activated in GGiestal, it is plausible to expect
that extra-linguistic cognitive abilities are reden to the process too, in particular in what
concerns inhibition of alternatives and integratddmismatching information. Inhibition
of alternatives, for example, is decisive in seogeprocessing when either gender or
semantic cues prime the target noun (Manenti eR@0D4). Paraphasias and TOTs are
examples of simultaneous failures at reachinghtheshold level for the activation of the
target word, and at inhibiting eligible alternasv@adecker et al., 1995; Paganelli et al.,
2003).

Coping with mismatching information retrieved frodgifferent sources can be
challenging, as claimed by De Martino et al. (2014 xheir study, authors unveiled that
unimpaired speakers of Italian are slower and &ssurate at processing nouns like
problema (‘problem.M"), which are characterized by inforfmat mismatch between
grammatical gender (masculine, in this case) antbhwphonological information on
the suffix (the a, otherwise typical of feminine nouns). Therefdhere is no doubt that
GG retrieval is a complex process.
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In this process of word activation, in which theaker must activate and retrieve
lexical, morphological and syntactic informatiohetrole of semantic information with
respect to natural gender has not received a elednation yet. Bates et al. (1995, a.0.)
addressed the problem and did not find a specifiece of natural gender on a
grammatical gender decision task. According tortliesults, semantic information
concerning natural gender does not take a maje irolGG activation. In contrast,
Andonova et al. (2004) proved that natural gendmit gaster and more accurate
performance in a gender classification task in Buén. According to the authors, the
effect might be triggered by the fact that BulgaraG system is based on three genders:
feminine, masculine, and neuter, and only a versomanumber of animate items belongs
to the neuter class. This might result in an enbdrorrelation between biological status
and grammatical gender, as compared to two-gemagubges. The hypothesis lacks
further data from cross-linguistic studies to bafemed. Nonetheless, | think it should
be assumed that information on animacy and nageatler is activated as part of the
semantic contents connected to the target lemrdapandently of how they interact with

GG in different languages.

3.4.1 A double route to grammatical gender retrieval

Many studies (Alexiadou, 2004; Badecker et al.,5198antone and Miiller, 2008;
Carstens, 2000; Caramazza, Miozzo, 1997) agrebeohyipothesis that GG is stored at
the lexical level attached to the lexical entryeTiypothesis is particularly plausible in
the case of irregular words, as those belonginigt@n declension Classes V, VI and
VII. Although these irregularities are actually ttesult of linguistic changes, it is highly
unlikely that common speakers retain awarenesieoEatin or Ancient Greek origin of
those nouns, for whom it is more efficient to aseuimat GG is stored in the lexicon.
Nouns in Class | and II, on the other hand, mighply the automatic activation of
morpho-phonological information provided by trangpd ending suffixes, clearly
distinguishing between masculine and feminine estfas well as between singular and
plural). The hypothesis is supported by data ordgedecision: unimpaired speakers are
faster and more accurate at judging transpareniithan opaque items; moreover, their

performance is at minimum on irregular nouns. Theans that morphology plays a role
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in gender checking, at least in perception (Bateal.e 1995; Padovani and Cacciari,
2003).

Researchers capitalized on the results of psydnaiktic studies in order to suggest
the existence of a double route to lexical acd®ssone hand, irregular nouns lead to the
necessary postulation of a direct access to thteagbsformation on GG, independently
of any other phonological cue or semantic valuat th the case of words lik&/eib
(woma.N’) in German or the irregular Italian nauano(‘hand.F"), which is feminine,
despite theoe ending marker otherwise typical of masculine wokdisw to retrieve then
their correct GG if not from the lexicon?

On the other hand, effects of regular morphologyander retrieval or grammatical
judgement tasks unveil the existence of a morphmplogical access to GG for regular
nouns (Bates et al., 1995).

Gollan and Frost (2001) posit direct access taathstract gender node associated
to each lexical entry as the fundamental strategyaG retrieval, and the inference of
GG through noun forms as a secondary, but moreretnaccess to gender. Badecker,
Miozzo and Zanuttini (1995) also claim that thenfier strategy, namely direct access to
GG in the lexicon, is superior to the form-basec on that it allows the correct
implementation of irregular nouns. Moreover, aush@assume that the form-based
strategy (i.e. direct mapping from morpho-phonologgs to gender) plays a greater role
in language acquisition, but its relevance decreakmng with the consolidation of lexical
entries. Various researchers therefore assume xiseerece of a double route to the
activation of GG, although it might be the case tha two play different roles in different
languages. Each language has its specific systémregpect to GG and factors like the
gradient of transparency or opaqueness might hakiglaimpact on how gender is

processed.

3.4.2 Lexical retrieval and grammatical gender

In order to better exemplify how speakers retri@@ from the lexicon, it is useful to
spend a few words on the psycholinguistic modékxital activation. There is now wide

agreement on some fundamental ideas first presdmyetievelt (1989 speakers

26 While some core ideas of Levelt’s (1989) proptsale received much support, others were criticized
and rejected within the scientific community; inrg@ular, | will briefly touch upon the discussi@out
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progressively access lexical entries through seimarid lexical selection, finally
resulting in the activation of the corresponding@mpdlogical nodes. In Levelt's (1989)
view, activation flows through at least three diéiet types of nodes (or levels) of
representation: first, the speaker must decide lwkiied of conceptual information he or
she intends to communicate and activate the caynepg semantic representation. As a
second step, activation flows to the lexical lewdiere lexical selection takes place: more
lexical nodes might activate simultaneously in cese to the semantic intention, but
only the most relevant lemma will be selected. /s fpoint, grammatical information
attached to the lemma is retrieved: among it, Extass and gender in the case of nouns,
or argument structure in the case of verbs. Thestap corresponds to the activation of
the fitting phonological nodes composing the regtklexeme.

The original proposal formulated by Levelt (1989aswvactually modified in a
number of subsequent works (see Indefrey & Le§l@4). For instance, much debate
concerned whethdemmashould refer to the entries in the syntactic oth@ semantic
lexicon (or both), and whether the syntactic conitealways activated in lexical retrieval.
The base-line model described above was enricheddar to account for the process of
word retrieval as well as for word reading andvard oral comprehension. However,
for the sake of the current discussion, it is netessary to enter the details of the
discussion. It will be sufficient to consider thabst proposals reproduce the relevant
partition between the conceptual system, the semamé syntactic and the phonological
levels, and maintain the core structure proposed.dwelt for the activation of the
different levels (see Friedmann, Biran & Dotan, 20r an overview).

A much-debated aspect in Levelt's proposal concdhes role of syntactic
information in lexical retrieval. With respect foid, Caramazza (1997) adopts the idiom
syntactic mediatiom order to describe the intermediate positionyotactic information
within the lexical retrieval process proposed byele(1989), thus explicitly referring to
the role of syntactic information as mediator betweemantic and phonology: syntactic
retrieval follows semantic activation and preceplesnological activation.

Results from studies based on the elicitation dmskrvation of TOT-states, were

indeed interpreted as proof of grammatical actorapreceding phonological activation.

the number of levels and nodes that should beatetivin order to succeed in the correct activabiotiime
target noun.
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For ltalian, Vigliocco et al. (1997) and Badecker a. (1995) observe that both
unimpaired and anomic speakers show gender congyuergender knowledge despite
ineffective lexical retrieval. Authors also expldire phenomena as due to the privileged
status of GG with respect to phonology in the pssa# lexical retrieval, and they ascribe
speakers’ failure to an insufficient activationtbé phonological level, while semantic
and syntactic activation are completed successfully

Caramazza (1997) and Caramazza and Miozzo (199éxrtrehe idea of
phonological activation depending on the previouscessful retrieval of grammatical
information. Authors further support their view &glling into cause cases of healthy and
aphasic speakers that have level-specific impaitnrerdifferent tasks requiring the
retrieval of phonological or morpho-syntactic infation. Authors analyse results from
naming tasks, and focus on the information pamicip can provide in TOT-states: in
some cases they provide both GG and phonologidarnmation (e.g., number of
syllables, first and/or last phoneme, etc.), ineashonly either one of the two. The case
in which they provide GG but no phonological infaton is compatible with the
hypothesis of a syntactic mediation between theas¢éim and the phonological level,
however, the opposite pattern with phonologicabinfation but no clue about GG is not.
Researchers propose then a slightly modified versid.evelt’s (1989) model for lexical
access, in which the difference between lemmaeaxehte is neutralized, and they claim
the exclusive existence of single lexemes in th fof abstract nodes mediating between
the semantic and the phonological or orthograpbimé of a word and connecting to
grammatical information.

The debate on the actual structure of lexical estind the process for their retrieval
is very rich. However, for the sake of the presdistussion, what really matters is the
presence of information record for GG within theiéen. Most researchers now agree
on it (Alexiadou, 2004; Badecker et al., 1995; @aaaza, 1997; Caramazza and Miozzo,
1997; Friedmann and Biran, 2003; Levelt, 1989, Mgto et al., 1997).

Alexiadou (2004) agrees with the general assumptah GG is recorded in the
lexicon and retrieved from it along with the lexeméut she also points out that
exceptions to this general mechanism exist. Thieasuh particular refers to word pairs
that receive their gender specification contexjualhat is precisely the case of word

pairs of the typeagazzdragazza('boy'/'girl’), which realize a gender oppositioased
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on the final vowel marker:o-for nouns denoting masculine entities, andor their
feminine counterparts. The kind of noun that sheolws type of gender alternation is
usually specified for the [+animate] feature. Naonraate nouns do not have such
alternations. For those noun pairs, gender is msdigontextually, depending on the
animate referent they are linked to: the naturaldge of the animate referent is then
copied on the noun in form of grammatical gendée Tocus of gender assignment for
nouns referring to animate or human referents nesnanspecified in Alexiadou (2004)
and in Alexiadou et al. (2007). According to Di Denico (1997) gender assignment for
otherwise unspecified nouns takes place in the natioe, short after lexical items are
selected and before they enter the syntactic desiva

The subdivision of nouns into two categories, thogh specified intrinsic gender
and those with referent-dependent gender finds@tuppthe psycholinguistic research:
Franzon et al. (2014) administrate a phrase comopléisk to 24 unimpaired speakers of
Italian. Participants examine adjective-noun pamsach couple, either one of the two
elements lacks the ending morpheme and particigaateequested to complete it. Their
performance is measured according to reaction tiares$ accuracy: a significant
difference between nouns with intrinsic GG and ¢hagth contextually dependent GG
emerges. Namely, subjects perform faster and noagately on nouns that contextually
receive gender specification, even though thisoissiered to be the least common
procedure among nouns, being the majority of wamthinsically specified for gender
(Franzon et al., 2014).

Summing up, in the present paragraph, | reviewadmber of studies on gender
that point out the complex amount of abilities &actors involved in the process of GG
retrieval. For instance, the capacity to inhibitealatives and to address selective
attention in case of incongruent information wispect to natural gender both co-
operate in order to achieve the activation of #rgdt GG. | also presented the double
route that speakers can take to reach their gabérehey retrieve GG from the word-
form or they recover it directly from the lexicorhis last route builds on the assumption
that the feature for GG is stored in the lexicortheg lemma level and is activated,
according to Levelt's model (1989), along with graatical information and prior to the
phonetic word form. In the next paragraphs, | vulther explore GG retrieval from a

different point of view, namely the neural subsigathat carry out the task.
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3.4.3 Neural correlates of grammatical gender retrieval

One further perspective from which researchers haleed at grammatical gender is the
neural correlates involved in the retrieval proceBy using neuroimaging and
physiological studies, researchers have managasoinbout which brain areas are mostly
involved. As already illustrated, the process of (e@@ieval is rather complex; this is due
to the need for integrating different linguistichgpes, namely phonetics, syntax,
morphology, etc., the levels at which GG plays la.r€onsidering all these, it is not
difficult to imagine that GG retrieval relies omiateral network of focal areas (Padovani
et al., 2005), playing complementary roles in thecpss.

A comparison among studies reveals some dissitndarcross results with respect
to the neural foci that show significant activatiorcorrespondence to GG retrieval. This
comes as no surprise if we consider the high imadehat task designs can have on the
process to be performed and therefore on the #iatspeakers must activate in order to
comply with task requirements. Nonetheless, a deault emerges from all studies,
namely the significant activation of Broca’'s aréteifn et al., 2006; Hernandez et al.,
2004; Miceli et al., 2002; Padovani et al., 200eas BA44 and/or BA45 in the left
hemisphere systematically activate in all task®lvimg grammatical gender retrieval.
Other areas that are often reported to activatberieft hemisphere are BA47 and B9.
What is intriguing, moreover, is the fact that soshelies report activation of the inferior
portion of BA44, while others accentuate the rdi¢he superior part of BA44 together
with BA45/BA47.

Heim’s (2008) precise review of a considerable nemmif studies on the issue
succeeds in discriminating what determines theedfit roles played by BA44 and
BA45. First, the robust presence of activation 4B across studies confirms that this
is the main locus devoted to grammatical gendeieketl; therefore, further variation
must be ascribed to the different techniques thmoufgich speakers can access GG. In
particular, Heim et al. (2005) claim that tasks uidqg retrieval of GG without
verbalization of the determiner are responsiblafiivating BA44 in its inferior portion.
Tasks allowing for explicit retrieval (i.e. detemsr verbalization) use a different and
more spread network, which has its core nodesarfdtiowing foci: BA 45/BA47 and
the superior part of BA44. Authors ascribe the oles@ differences in patterns of

activation to the asymmetry between automatic Pzdiizon of the determiner or its mere
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implicit retrieval, an issue that is shaped by saskquirements and constraints, rather
than by word-specific characteristics.

This interacts with another important factor conoey GG: as described in
previous paragraphs, speakers can retrieve GGr efitmugh a form-based route (and
that is the case for morphologically transparenin®) or through direct access to the
syntactic information in the lexical entry, the prdvailable option for opaque and
irregular nouns. It is therefore plausible to suggdhat the two routes bring along
different patterns of activation of neural substsatPadovani et al. (2005) address the
issue in an fMRI study based on gender classiboatvith transparent, opaque and
irregular Italian nouns but fail at unveiling cledifferences in the neural substrates that
activate in correspondence to one or the otheer@xcept for an enhanced activation of
foci in the left hemisphere in the case of nongparent words. Of course, the lack of
sharp differences cannot be automatically usedamoncthat there are not specialized
neural circuits that support the different accesstas to GG gender, and the issue
certainly deserves further research because the sitidy only involved six speakers of
a single language.

For the moment, and for the sake of the presedistuwill be enough to keep in
mind that GG retrieval recruits a neural circuitdeaf several areas, in which BA44 and

BA45 play a major role.

3.5 Vulnerability of grammatical gender

Previous research has pointed out how vulneralalsngratical gender is under specific
conditions, among these: bilingualism, second laggu acquisition and acquired
linguistic disorders. This is no surprise in thghti of the complexity of the retrieval
operation and of the uneven performance of uniredapeakers with respect to different
declension classes, as described in the previcagagph.

Interestingly, correct gender assignment does emesent a challenging goal in
the L1 acquisition of Italiaf{ (Chini, 1995; Kupisch et al., 2002), despite thespnce in
the system of opaque words. Kupisch et al. (20629t good mastery of GG by a native

27 Kupisch et al. (2002) showed nonetheless thagthdient of difficulty of GG acquisition in L1 calibe
language specific, depending on the morpho-phommabgharacteristics of the observed system: they
found discrepancies between acquisition paths ate$,rwhile comparing L1 acquisition of Italian and
French.

77



Italian child even at a very early age: betweenlggeand 2;7 the child’s rate of mistakes
is as low as 1.9% in gender assignment. Chini (L88itored a child from age 2;2 until
age 4 and found only one mistake over this long salthough this was repeated several
times.

Bianchi (2013) recorded gender mis-assignment @& l#mguage of adult early
Italian-German bilinguals (2L1): participants prded signs of vulnerability in their
gender assignment process, despite good agreecwmmbey. In other words, mistakes
in gender assignment are frequent in the languégpeaakers who, in contrast, master
native-like performance in gender agreement both alements internal and external to
the DP. Bianchi (2013) ascribed the performanceepato both language-internal and
language-external factors: irregular nouns likesthbelonging to declensions Classes IV
and V are language-internal sources of difficultigkile reduced exposure to linguistic
input can play a major role in making GG assignmeuinerable. More on the
vulnerability of GG, previous research on gendéieeal and agreement also put forth
the hypothesis that GG can undergo a processiifcatin case of interrupted acquisition
of L1 (Anderson, 1999; Hakansson, 1995): thus sstijug the idea of a rather instable
status of GG within linguistic competence.

I will not get here into the issue of GG in secdemuage acquisition, as the topic
IS not strictly relevant for my research. It wik lenough to mention that the acquisition
path of GG can be highly influenced by the amounsimilarities (or dissimilarities)
shared by the L1 and the target language (Francesc®005). Moreover, L2 learners
can manifest difficulties both on GG assignmena(®hi, 2013; Carroll, 1989) and on
agreement configurations (Hawkins and Francescl2@@4; Matteini, 2014; Montrul,
Foote and Perpifian, 2008), probably as a majoctaffefrequency.

In the following paragraph, | will first presenttéts from previous research on the

status of GG in aphasic speakers; second, | wileve available studies on PADs.

3.5.1 Grammatical gender retrieval in aphasic patients

A milestone in the investigation of GG retrieval aphasia are the data presented in
Luzzatti and De Bleser (1996), (see also De BleBayer, Luzzatti (1996)): authors
report the case of two native Italian speakers adtfjuired language disorders due to an

aneurysm, in one case, and a head injury, in theroBoth subjects undergo the tests a

78



few years after the onset of their aphasia, whiehnifasts with agrammatic spontaneous
speech. Moreover, participants have a medium-td-mipairment in sentence repetition
and naming, and disrupted comprehension of boiheaahd passive sentences. The study
comprehends eight tasks concerning lexical morgyolon particular, participants
perform the following ones: gender production mgie nouns and proper names, gender
agreement in noun-adjective phrases, gender priodudh derived nouns, gender
production in compounds, pluralization and singakgtion of simple nouns, pluralization
of compound nouns, production of prepositions irppsitional compounds and
production of adjectival derivational suffixes. Theterial in use in the study is very
extensive, as well as the amount of collected tattherefore, in what follows, | will
limit my attention to the results from the tasksgender retrieval, the most interesting
one for the sake of the present discussion.

Overall, De Bleser and Luzzatti (1996) report ttradir patients have different
gradients of proficiency depending on the naturinefexperimental material in use, with
a clear dissociation between simple and compounghsjobeing the former better
preserved than the latter. Roughly speaking, bothjests seems to retain a good
competence on simple nouns, while compounds represe/eak point in their lexical
competence; nonetheless, a closer look at the alettzally reveals some signs of
impairment on simple nouns too, especially in theecof the patient suffering from a
severe brain injury. Problems arise in particutahe following domains: gender retrieval
is often unsuccessful for opaque nouns ending (declension Class Il in Chini (1995)),
which are classified as masculine. The same hagpeirsegular feminine words ending
in -0 (e.g.,manqg 'hand.F', from declension Class VIl in Chini, $99Data suggest the
onset of a rough gender generalization, allowedhieydisregard of lexical knowledge
and the reliance on morphological rules. As fortdmk on gender-agreement in simple
noun-adjective phrases, both participants achiéyle tates of accuracy, most probably
thanks to their capacity to rely on gender cuesyided by the determiner of the phrases
to be completed. It is also interesting to point that the performance improves in
derived nouns ending witle-this suggests that subjects are sensitive tgrdmmmatical
information contained in the derivational suffixdaactually process nouns likealore
(‘'sudden illness.M') differently from nouns likane('dog.M’). In the former, the suffix

-ore is recognized as a bearer of masculine GG, whilensa like cane provide no
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morphological cue. This last result is not surpigsiespecially in the light of other studies,
which proved umimpaired speakers’ capacity to bi@kn words into their constituent
morphemes during word recognition (Marslen-Wilsbale 1994; Meinzer et al., 2009).

The status of GG retrieval in agrammatic patiesitsill debated though, given that
attempts to replicate the results presented in atizand De Bleser (1996) were only
partially successful for other languages. For eXaptpastiaanse et al. (2003) collected
data from ten German and nine Dutch speakers withas aphasia, and found virtually
at-ceiling performance on GG retrieval in task igqg either sentence completion or
production. This is a particularly surprising resifilwe consider the involvement of
Broca's area in GG retrieval, as exemplified inggmaph 3.4.1. However, as anticipated,
GG assumes very specific characteristics depenaiinthe language, and this should
dissuade researchers from relying on cross-linguigneralizations.

Moreover, as cited above, failures in word rectitrapts can be a rich source of
information on how lexical retrieval works and hpvoficient speakers are at it. | refer
in particular to studies examining paraphasias BOd states. Badecker et al. (1995)
describe the performance of Dante, a young ltadip@aker affected by anorffiain
picture naming and in sentence completion taskeeWhe subject is in an anomic state,
experimenters ask him questions about the wordsheying to retrieve. Questions
concern GG, first and final phonemes, length ofwloed and similarity to other words.
Through questions, Badecker et al. (1995) unveikar dissociation in Dante’s ability
between grammatical gender (very accurately pratjuemd information about the
phonological and orthographic forms (poorly readlJewith no effects of regularity,
meaning that GG is equally well retrieved for batgular and irregular items. Dante also
completes a gender-decision task based on the rfeuhsis not retrieved in previous
tasks. Again, his performance is very accuratecdreectly retrieves the grammatical
gender of words he failed to activate in previasks (98%). Authors read the results as
a proof of the fact that anomic patients have acteggrammatical information about
target nouns, meaning that activation of the talgyaina is successful, while they fail at
selecting the proper phonological nodes, necedsatlie word spell out. With reference
to the model of lexical retrieval first suggestgdUevelt (1989), Badecker et al. (1995)

28 Dante was affecteded by amnesia and anomia assaqoence of a long comatose state, most probably
due to a meningoencephalitis. Badecker et al. (L8@Scribe his spontaneous speech as fluent, despit
anomia.
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claim that syntactic information (the lemma) preze(hnd maybe it even is a prerequisite
for) the activation of phonological information ¢tlexeme). Based on these assumptions,
authors set the locus of impairment for anomicepas in-between the lemma and the
lexeme levels: that is where the flow of activatisnnterrupted and word retrieval is
blocked.

Not all researchers agree on the hypothesis abidwe.capacity to retrieve GG
despite unsuccessful word activation is ascribedFbgdmann and Biran (2003) to
language specific phenomena. Basing their speoulain data from Hebrew anomic
speakers, who actually do not show gender congyuemcheir paraphasias, the authors
claim that the capacity to retrieve GG is biasedslgtactic constraints, which are
language-specific. In doing so, they refuse to tateaccount impairments more directly
linked to the word retrieval process, for whichraversal (and therefore homogeneous
across languages) model should be assumed. Imka@dand Biran’s (2003) view, it is
therefore incorrect to claim that agrammatic spesakisually preserve GG knowledge.
Rather, GG retrieval depends on how nouns are lysuablemented in the syntactic
derivation of the language at stake. The lowertteptance of bare nouns in the syntax
is, the more frequently speakers produce well-far@®s rather than bare nouns, and
therefore the better GG is retrieved.

It is important to consider that anomia does nottst imply semantic deficits.
That is a macroscopic difference with respect toDBAwho actually have been
extensively reported to suffer from severe sematitcit too: in their case, anomia is
most probably the ultimate consequence of erodisemantic information. It is therefore
not possible and fruitful to directly compare spmakaffected by different kinds of
impairments. The reviewed studies are nonethaisiesting for the purpose of pointing
out information concerning GG retrieval and hownarhble (or not) it might be.

In order to complete the overview in GG retrievatlgget gradually closer to the
main focus of the present study, in the followirgggraph | will review two studies from
background literature, both of which deal with tteanpetence and sensitivity of PADs

on linguistic tasks involving grammatical gender.
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3.6 Grammatical gender in PADs

Among the numerous symptoms of AD, anomia appeaite @arly and persists along
with the worsening of the disease. Researchers tel@venuch attention to the
phenomenon and many agree on recognizing a nunilsauses to anomia, as well as
few consequences affecting different levels ofudisgc competence. Among these, the
ability to compute complex clause structures degsaSmall et al., 2000; Waters,
Rochon and Caplan, 1998). Overall, no major disoaphas been reported concerning
gender, but | should also say that the phenomeasmabt received much attention so far.
Previous literature provides two studies addresthegstatus of GG in PADs, with the
purpose of investigating language processing aettieal and sentential levels. The two
studies | am going to review both focus on Italigreaking subjects, while they tackle
the issue from different perspectives: Paganeléle{2003) investigate whether PADs
manage to retrieve GG despite failing at complelexgme activation; their purpose is
to find out at which stage the process of lexietieval is impaired. Manenti et al. (2004)
focus on sentence processing and investigate filset€bf gender priming in combination
with semantic priming.

Paganelli et al. (2003) enrol seven ltalian-spegtADs and compare their
performance on two picture-naming tasks to thatminpaired controls. Both tasks
include 170 stimuli, selected according to a coratiam of regular (declension Class |
and Il) and opaque items (declension Class Ill}hmfirst task, authors ask participants
to name objects by their bare noun; in the sectimely ask participants to produce
complete DPs (determiner + NP). Controls perforffecgntly in the two experimental
conditions: in the former (bare noun naming), tkeynot have any consistent gender
congruency effect: when they fail at retrieving theget word, their outputs is not of the
same GG as the expected word. A gender effect ifie mistake bears the same GG as
the target word) arises in the latter conditionewla DP is expected. PADs never have
a gender congruency effect in their naming failunedependently of the conditions in
use. In other words, the activation of syntactarfes (the DPs) influence the performance
of normal controls, but not the one of PADs, megrihat the two observed groups
experience failures at different levels. Normalteols succeed in activating the proper
semantic nodes and the activation flows up to dwpired syntactic frames; failures

ultimately arise just before the selection of tlaegét lexeme. At that point, only
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alternatives compatible with the already activasgdtactic frame are admitted. The
mistake is then constrained by the activated syictacformation, namely gender. On the
other hand, patients mainly produce semantic ewisno higher-than-chance gender
congruency, which means that their mistakes areergéed pre-lexically, at the
conceptual level, before the activation of syntagtformation. The authors posit then
the locus of disruption at the semantic level ancestigate gender only as a marker of
the border in-between two different stages of laikicetrieval. In my view, the
phenomenon deserves more attention; we shoulddnoeesider that it could also be the
case that, on top of the mis-selection of semaitérnatives, ineffective construction of
adequate syntactic conditions co-occurs, furthesdang naming mistakes.

Manenti et al. (2004) adopt an on-line testing gigypa in order to investigate
PADs’ ability to take advantage of semantic anddgempriming cues while processing
orally presented sentences. They also addresotherse capacity to inhibit erroneous
alternatives, with interesting results. Stimuli ateort two-sentence narratives, with a
target word presented visually. Participants ligtethe narrative (in 6) and complete it
by reading out aloud the provided target noung3 )i he semantic cue to target nouns is
given by the sentence meaning, while gender cpmiaded by the determiner, which is
always the last word the participants hear befeeeng) the visual target. The task includes
four conditions: in the first one, both semantic @yender cues are congruent with the
target (7a); in the second (7b) and in the thig) €onditions, only one of the two cues is
congruent (either the semantic or the gender améfe fourth condition (7d), neither of

the two factors contributes to correctly priming target word.

(6) Quando vado a letto prima di addormentarmi leggmges

'‘When | go to bed before falling asleep | alwayadte

(7) a.unLIBRO
‘a.M book.M'
b. un TOPO
‘a.M mouse.M'
c. una LIBRO
‘a.F book.M'
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d. una TOPO
'a.F mouse.M'

Reading times are measured and results reveakatffgperformance patterns across
controls and PADs. Overall, young and elderly oastclearly have a facilitation effects
in reaction to positive semantic and gender priming). PADs, instead, experience
interference too, on top of facilitating effectsy dther words, PADs benefit from
combined semantic and gender priming (7a) and ttaay process faster and more
accurately the first condition. Moreover, incongrae of combined priming cues is hard
for them to inhibit and it results in slower RTss {ib and 7c¢). The performance is therefore
compatible with preservation and integration ofngmaatical knowledge in sentence
processing. What actually appears problematic &s itthibition of alternatives and
incongruent priming cues.
In conclusion, the two studies | reviewed aboveugha to different insights into

the processing of gender features by PADs. On tiee side, Paganelli et al. (2003)
underline the relative irrelevance of grammatiofébimation activation in the process of
lexical selection, given that lexical disruptiokea place at the preceding semantic level;
on the other, Manenti et al. (2004) confirm thewectole played by gender priming in
combination with semantic priming in lexical actiesm during sentence processing.
Indeed, their patients read a sentence’s final viastér if this is primed both by semantic
and syntactic cues (a determiner bearing the dogeanmatical gender), while their

reaction times are longer in correspondence tongieegent primers.

3.7 Conclusions

The review of background literature was useful bsesve how GG is a very uneven
category across languages. Still, with respedial@h, studies pointed out the following
information:

a) ltalian has a mixed system with respect to trarepayr of final morpheme of
nouns: the majority of words is transparent, mamyapaque, few are irregular
(Chini, 1995).

b) GG does not have a dedicated projection in the tiumal domain of DP
(Alexiadou, 2004; Carstens, 2000); nonethelegdayts a relevant role both at the
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d)

f)

syntactic level and at PF: it allows feature-shgand agreement both inside the
DP (e.g., on determiner and modifiers), and outthdeDP (e.g., on past participle
and pronouns).

Most nouns have intrinsic GG, which is assignedtaiily and independently of
semantic, morphological and phonological informatithe relevant feature is
stored in the lexicon attached to the lemma nodkismetrieved whenever the
noun is activated (Caramazza, 1997; Caramazza &agb 1997; Levelt, 1989;
Vigliocco et al., 1997). In some other cases, G&sgned inherently through a
checking operation with the [+human/+animate] reférin the context
(Alexiadou, 2004; Di Domenico, 1997; Franzon et 2014). That is the case of
word pairs likeragazzdragazza('boy.M'/'girl.F").

There exists a double-route to gender retrievabuRe from psycholinguistic
research provide evidence both in favour of dieectess to the abstract feature in
the lexicon and of form-based retrieval of GG (Baa et al., 1995; Bates et al.,
1995; Gollan and Frost, 2001)). The relevance eftt¥o routes to GG activation
might depend on the specific linguistic systemtake and, in particular, on how
transparent or opaque this is.

Broca’s area plays a prominent role in the neurauits engaged in GG retrieval
(Heim, 2008).

Gender is a vulnerable piece of knowledge. Thertlaibased on the observation
of GG in specific linguistic conditions like unbatzed bilingualism (Bianchi,
2013), interrupted L1 acquisition (Anderson, 19%®8kansson, 1995), and
acquired linguistic disorders (Luzzatti and De Blg4996 a.m.o.).
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4 GRAMMATICAL GENDER RETRIEVAL IN
PATIENTS WITH ALZHEIMER’S DISEASE

4.0 Introduction

In the present Chapter, | present results fromnalgeretrieval task performed by Italian

PADs. The reasons for investigating this field mharesides in the nature of grammatical
gender (GG). GG is a very interesting linguistieneént that involves a number of
linguistic levels and competences: it is storethim lexicon as part of the lexical entry
and it brings along a syntactic value, which isvaht in the syntactic derivation.

Moreover, it also has a morphological and phonalmigmanifestation. To a certain

extent, it belongs to the class of procedural camepts of linguistic competence, but it
also implies declarative knowledge, as in the adsepaque and irregular nouns (see
Chapter 3). Investigations on GG retrieval couleréfiore be highly informative on the

linguistic competence of PADs.

The chapter is organized as follows: in 4.1 | réploe research questions | intend
to address in the present study; section 4.2 preg#ormation concerning the materials
in use, participants, procedure and coding guidslitn 4.3 | provide results; these are
further discussed in 4.4.

4.1 Research questions

In light of the background literature | have reveshin the previous chapter, | would like
to address three research questions concerningi®G&Ds.

The first focus of my interest will be the kind stfategy PADs adopt in order to
access GG. There exist two different, but complaargnroutes to GG: one consists of
direct access to the GG information stored in tlkatal lexicon, the second exploits form-
based GG retrieval. The former always guaranteesessful retrieval, while the latter
works safely only on transparent nouns. | investigenether PADs change the way they
employ these two routes as a reaction to altergglistic and cognitive abilities. As

discussed in Chapter 2, PADs have shown to be smaeed on procedural rather than
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on declarative components of the language. Foamest, PADs show a clear tendency to
modify irregular verb forms by applying regular mpbology, thus performing an
operation of over-regularization (Colombo et aQ0®; Walenski et al., 2009). In order
to answer the question in the present study, PA@sptete a gender retrieval task
including transparent, opaque and irregular nolinthe generalization about spared
procedural mechanisms with respect to declaratweponents is correct, | should find a
specific impairment on opaque and irregular noumsassociation with strategies of
systematic regularization. If not, the three catesgo(transparent, opaque and irregular
nouns) should be equally (un)affected by mistake& & retrieval.

Second, | intend to investigate the role of natgexider in grammatical gender
retrieval. In unimpaired speakers, natural genderot relevant, or at least Bates et al.
(1995) do not find any facilitation effects for vasrendowed with natural gender with
respect to the inanimate ones. Still, there arearemto assume that this might not be the
case for PADs. The doubt is worth trying to shgtitlion the topic. It is well-known that
PADs suffer from severe anomia, most probably dsetantic erosion and loss of world
knowledge (see Chapter 2). This process of progeesemantic information loss first
starts by affecting fine-grained information andritspreads on. Consequently, speakers
increasingly regress to core semantic macro-caegorThis disruption and
reorganization at the semantic level might havesequences at the syntactic one. In
other words, a plausible hypothesis to be testedhsther natural gender could be
employed as a compensating strategy in case atultfes on GG retrieval. If the
hypothesis is correct, PADs should present a diason between nouns whose referents
are endowed with natural gender, and nouns that tefinanimate referents. That is the
reason for including both kinds of nouns in theenat in use in the present study.

The third question | want to address concernsdleeaf derivational morphology
in GG retrieval. | recalled in Chapter 3 that Lutizand De Bleser (1996) found a
dissociation between words belonging to the opadass of nouns ending ire-the
presence of derivational morphology seems to fatéithe performance in comparison
to simple nouns. This is most probably due to #ut that derivational morphemes carry
a GG feature, although this is not as transparetitea for feminine. In order to verify
whether PADs have the same kind of sensitivitydnivational morphology, the test will

also include derived forms as well as baseline ones
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Summing up, the present work takes into considarahree lexical factors:

a) Transparent, opaque and irregular nouns (Chini51 8@l help analyse PADSs’
use of GG retrieval strategies, namely direct axd¢esgender in the lemma
versus form-driven retrieval. This will help to wfgrthe status of the two
possible routes to GG in PADs;

b) The role of natural gender will be addressed bydicing nouns characterized
by natural gender, either masculine or femininematés, and by comparing
them to inanimate nouns, which are not specifiednfasculine or feminine
biological gender;

c) Derivational morphology will also be representedhisubset of experimental
items and compared to simple nouns, in order tofdagicipants’ ability to

analyse nouns into their constituent morphemes.

4.2 The experimental study

In what follows, | will present results from a gramatical gender retrieval task performed
by a group of PADs. The task material is desigmedrder to allow the investigation of
mechanisms of access to GG and to evaluate theplayed by different factors, like
transparency of ending markers, influence of biiaggender (as a semantic feature)
and derivational morphology (in comparison to basms).

Participants perform gender classification overtlyy speaking aloud the
appropriate determiner for each noun. This proaedsiimore advisable than a silent
classification performed through pointing to twargyols (either for masculine or for
feminine gender) for a few reasons. First, Heirale€2005) report in previous literature
that silent classification leaves open the oppatyun develop individual strategies for
task completion. Post-task interviews to partictpan their study reveal that subjects
split into two groups: some participants implicitgtrieve the target GG and directly point
to the appropriate symbol; others actuate a vesdtabn strategy by silently producing a
DP in order to meet a decision. By choosing ovissification, | therefore intend to
reduce the variability across participants. MorepVvéind that pointing to symbols for
feminine or masculine grammatical gender can beiguolis and represent a potential

confounding factor in the task: it is indeed welbkvn that PADs have reduced selective
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attention, and the two symbols for GG could therefoe easily taken as symbols for
natural gender, thus confounding task performanda@sults. Overt verbalisation of GG
does not leave any doubt on how participants aroneing the task and allows for a
better monitoring. The experimenter can make shia¢ participants do not randomly
point to either of the two symbols and that they actually performing the requested
task.

4.2.1 Material

The present work owes a lot to the study realizedluzzatti and De Bleser (1996) on
aphasic speakers. Luzzatti and De Bleser (1996)ateal the performance of two Italian
agrammatic speakers on a series of tasks conce@@etrieval. The eight tasks in use
differentiated according to the kind of expectedfgenance (phrase production,
pluralization, etc.), and the lexical material iseu(simple nouns, derived forms,
compounds). Much of the original material for simphd derived nouns is in use also in
the present task in order to allow for a comparibetween PADs and agrammatic
speakers; | made a few changes though, in ordadjtest the task in the light of my own
research questions, and to conform the matertatoeeds of PADs (i.e., reduced length
of execution).

First, | intentionally excluded compounds from present investigation in order to
avoid inserting a further source of complexity. \Roas findings from Chiarelli,
Menichelli & Semenza (2007) pointed out that PABsimpaired at retrieving compound
nouns in a picture-naming task and usually comgenteir weakness by producing
simple words or by applying the most productiveidiire among those available for
Italian compounds, namely Verb-Noun compounds. Meee, retrieval of the second
element in the compound is much more impaired mgarison to the first one: authors
explained the data in the view of a problem of infation overload. Thus, given the
intrinsic difficulties brought up by compounds,daided to start my investigation on GG
by focusing only on simple and derived forms.

The task includes 100 Italian nouns, subdividedssfour main classes — regular,
opaque, irregular and derived nouns — and a nupoflmroclasses.

| set aside derived nouns for a moment, and syaliistrating the first three classes

of simple nouns. The baseline categorization takiesaccount the transparency of final
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word markers, this leads to the distinction betwesgjular, opaque and irregular nouns.
A further subcategorization takes into account retgender (NG) and distinguishes
between nouns referring either to animate (withauklise or feminine natural gender) or
to inanimate referents. Moreover, words are cobalanced across masculine and
feminine gender. The results of the operation ezegnted in Table 4.1 for regular nouns,
in Table 4.2 for opaque nouns and in Table 4.3rfegular nouns.

Table 4.1. Regular nouns (1) include four subclasse

Example GG NG Marker Class

a. marito masculine masculine 0- | (transparent)
‘husband’

b. mamma feminine feminine a Il (transparent)
'mum’

c. mondo masculine inanimate o- | (transparent)
‘world'

d. musica feminine inanimate a Il (transparent)
'music’

Words in class (1a) and (1b) are regular nounswadavith natural gender, while (1c)
and (1d) are regular nouns with inanimate referdntghis latter case, regularity stems
from the transparency of the final word markesf¢r masculine anda-for feminine).

In the former case, (1a) and (1b), regularity isfo¥ced by matching natural gender too
(in the sense that grammatical gender and natwatler coincide). Each subclass
includes five items.

The nouns in the four subclasses of regular no{ir# o (1d)) were then paired to
equivalent opaque nouns, which share similar cleratcs with respect to natural
gender (masculine, feminine or inanimate) and gratiwal gender (masculine and
feminine). Table 4.2 provides examples.
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Table 4.2. Opaque nouns (2) include four subclasses

Example GG NG Marker Class

a. padre masculine masculine e- [l (opaque)
'father’

b. madre feminine feminine e [l (opaque)
'mother’

C. cuore masculine inanimate e- [l (opaque)
‘heart’

d. voce feminine inanimate e [l (opaque)
'voice'

Table 4.3 exemplifies irregular nouns included e texperimental material. The
irregularity exemplified in (3a) stems from infortiwan clash between the masculine GG
(matching with masculine NG in (3c)) and the finsrker a, otherwise characterizing
regular feminine nouns. Subclass (3b) includes sa@aracterized by masculine natural
gender and final markea:-in this case, GG assignment regularizes accotditige final
marker: nouns have feminine GG. In this case tf@nmation clash is caused by the
mismatch between masculine natural gender and feengrammatical gender. Nouns in
(3c) present the pattern already illustrated fa) (Bnasculine GG despita as final
marker), except for being inanimate and therefatespecified for natural gender. The
reverse pattern is exemplified in (3d): inanimagéerents, feminine GG ana final

markers.

Table 4.3. Irregular nouns (3) include four subdles.

Example GG NG Marker Class

a. poeta masculine masculine a- V (irregular)
‘poet’

b. guardia® feminine masculine a Il (regular)
‘guard’

c. problema masculine inanimate a- V (irregular)
‘problem’

d. mano feminine inanimate (¢3 VII (irregular)
‘hand'’

2 The selected names for this class refer to arragea jobs and roles (guard, recruit, etc.), which
traditionally were carried out only by men and haéeen practised only more recently by women. Based
on this consideration, they are classified as nlasetor natural gender.
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In order to balance factors across the items, paah referring to an entity endowed with
natural gender was paired to a noun sharing thee samaracteristics for GG, and
declension class, but crucially inanim#te

In the experiment, the role of derivational mormuyyl has been taken into account
too: in order to test the relevance of derivatianatphology with respect to GG retrieval,
I included nouns from seven further classes. Theval®onal suffixes in the selected
nouns all carry a specific feature for GG and dmrdfore be considered transparent,

despite ending ine: Table 4.4 provides examples.

Table 4.4. Derived nouns (4) included in the experital material are divided into 7 subclasses.

Example GG NG Marker Class

a. pompiere masculine masculine iere i
fireman.M'

b. direttore masculine masculine tore 1]
'director.M'

C. scrittrice feminine feminine trice 1]
‘writer.F'

d. malore masculine inanimate tore [l
'stroke’

e. quartiere masculine inanimate iere 1]
'district’

f. stupidaggine  feminine inanimate aggine [l
'nonsense’

g. solitudine feminine inanimate udine 1]
‘loneliness'

Nouns in the classes (4a), (4b) and (4c) have reitiesculine or feminine GG in
accordance with the natural gender; the derivatisuifixes in use ardere and tore for
masculine items, andrice for feminine nouns. The last four subclasses oelnoouns
with no NG, characterized by four different derigaal suffixes: two for masculine
inanimate nouns ¢+e and tere), and two for feminine inanimate nounsdgineand -

uding. In order to counterbalance the number of fenerand masculine nouns, class

30 Nouns in classes (3b) were paired with nounsass:{3d). This represents an exception in the dgisig
that the two classes do not differ only with resgematural gender. In this case, the oppositietwben
the two classes is built on the fact that clas9 {8lirregular in what concerns the clash betweatunal
gender and final marker on one side, and naturadi€reon the other. In contrast, nouns in class &3el)
irregular in what concerns the relationship betwdeminine GG and o final markers, otherwise
representative for masculine nouns.
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(4c) includes 10 items, rather than 5 (like allevthlasses do). This allows for an even
number of masculine and feminine derivational nowits either masculine or feminine
NG, as well as for an even number of feminine nowits feminine NG and feminine
nouns with no NG. Derived nouns are characterizeldwer frequency, with respect to
the other classes in the stdtly

Overall, the five items included in each subclassake a total of 100 nouns: 20
regular nouns, 20 opaque nouns, 20 irregular nand<10 derived nouns.

No word starting with a vowel was included in tlesk because, in that case,
definite articles neutralize their phonetic diffiece between masculine and feminine
grammatical gender, preventing the possibilitygoord whether participants retrieved

the proper GG or not.

4.2.2 Participants

Forty-one participants in the PAD group were emathrough two institutions operating
in Northern Italy in the field of research on derti@n

All participants enrolled in the study meet the KINS-ADRDA criteria (1984)
for a diagnosis of probable Alzheimer’ Diseaseythave received their diagnosis at least
six months before the task administration and thkg part in a monitoring programme,
which implies that they undergo tasks for cognitagsessment twice a year in order to
track the development of the disease. No patiettit prievious history of alcohol abuse,
cardiovascular dysfunction or neuropsychologicabdiers is admitted in the study.

Participants in the PAD group are further subdiglidgo three groups according to
their level of dementia; this is estimated throudje MMSE 'Mini Mental State
Examination Test' (Folstein et al., 1975), a widlead test in use in neuropsychology in
order to assess the level of cognitive impairmestuibjects suffering from different kinds
of disease. The test includes thirty items thatecadifferent areas, e.g. spatial and
temporal orientation, working memory and calculatidest scores range from 0 to 30,
with higher scores (29 and 30) matching with intagnitive abilities, and lower ones

corresponding to severe impairment. In generdlepts that score between 28 and 25

31 Frequency rates were retrieved from tBerpus e lessico di frequenza dell’ltaliano scritto
contemporane@Bertinetto, Burani, Laudanna et al., 1996).
32 Except for class (4¢) including ten nouns for ba@sons described above.
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are considered 'mildly impaired'; 'moderate impainthcorresponds to scores in-between
24 and 19; finally, patients with scores betweenah@d 18 are classified as 'severely
impaired' (Folstein et al., 1975). Patients witipwsevere impairment, corresponding to
MMSE scores lower than 12, are not admitted irstbhdy because their level of dementia
usually does not allow for task comprehension amdpetion. Thirty-six out of forty-
one PADs completed also the Wh-question compreberiask (Chapter 6). All patients
(41) participated also in the Relative clause cahpnsion task (Chapter 7).

Besides PADs, a second group of participants isllear This is composed of
healthy elderly speakers, characterized by agelerad of education similar to PADs.
Their function is to act as controls and providéhva benchmark for the evaluation of
patients’ performance. The control group includesubjects, who were enrolled through
two local associations in Northern It&lyIn order to be admitted in the control group,
candidates had to perform at ceiling on the MMSH, te@hich corresponds to test scores
equal to 29 or 30 out of 30.

The following table allows for a comparison betw®&Ds and controls (CO), with

respect to Age, Level of Education (LoE) and MMS$&rss:

Table 4.5. PADs and COs have similar values for &g LoE. Their MMSE scores differ.

PAD CcoO
n° 41 21
Age (sd) 77,6 (7;3) 75;10 (5;2)
LOE (sd) 6.5 (2.9) 7.3(2.8)
MMSE (sd) 20 (3.7) 29.7 (0.45)

As for PADs, before the start of the test sessamilies were informed about the study

and the characteristics of the tasks in order tainhvritten consensus from participants.

4.2.3 Procedure

Each noun is printed on an A4 sheet with CalibrD I®int-size font and centred

according to the landscape page-layout. Nounsaar@omized according to declension

33 In order to control for diatopic variation, onlgrttrols from the same areas as PADs are admittdtkin
study.
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class and GG. The experimenter displays the itemih® table in front of patients and
ask them to read the word aloud together with thitalsle determinative article, thus
providing a DP. A low line precedes each nounydeoto remind participants about how
to perform the task.

Three items precede the experimental trials, ineoid give participants the
opportunity to familiarize with the task. No timertstraints are set; a short break (two to
three minutes) is allowed after the first half gperimental trials.

The researcher met participants individually. Thpegimental section took place

in a quiet room at the hospital (for PADs) or d@al association (for controls).

4.2.4 Coding

The expected performance targeted the productigoragfer definite articles for each
noun. Nonetheless, indefinite articles were equatiyepted as a valid response, as long
as gender markers were clearly recognizable.

Moreover, Italian counts on two different singulaasculine definite articles,
namelyil andlo (both for 'the.M’). The two definite articles arharacterized by a
complementary distribution, which depends on ths fihoneme of the following word.
However, some of the participants in the task peakers of a variety that counts only
with one of the two articles, nameily(also in the form okl). For this reason, items
requiring lo, but spelled-out withl, were classified as correct. In other words, the
opposition betweeil andlo article forms, being a phonological rather thandal and
morphological phenomenon, was disregarded in tlegss of data coding and both
forms were equally considered as correct, indepahdef distributional rules in
Standard Italian.

Participants’ outputs were subdivided into thretegaries: 'accurate’, 'incorrect'
and 'failed’ retrieval. 'Accurate retrieval' medmat a participant retrieves and produces
the target definite (or indefinite) article for theun. Under the label ‘incorrect’, | classify
cases of ineffective gender agreement betweenmigier and noun, independently of the
kind of determiner produced (definite/indefinitedatheil/lo opposition for masculine).
'Failed'’ retrieval means participants read aloadetkperimental items as a bare noun.

In case participants incorrectly perceived thgeganoun and substituted it with a

phonologically or semantically similar one, thamtevas erased from the list of correct
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target words and counted as 'failed’, even in tas@roduced determiner corresponded
to the target one. That is the case, for example,patient readingia (‘aunt.F'), instead
of spia(‘spy.F).

4.3 Results

All elderly speakers enrolled in the control graagmpleted the task effortlessly.

In what follows, | analyse the data provided byR38DS out of the 41 subjects
initially enrolled in the experiment. Three PAD®gdped the experiment: for two of them
the decision to interrupt the session was takethéyhe experimenter due to their major
behavioural problems.The third participant left @&xperiment for independent reasons.

Table 4.6 presents the results from the two gramms allows for a comparison
between elderly controls (COs) and patients aftebte Alzheimer’s Disease. The table
represents levels of accuracy with respect todted amount of items presented to each
group, namely 3800 nouns for PADs and 2100 for COs.

Table 4.6. Percentages of accurate, failed andriresxh retrievals by elderly controls (CO) and PADs.

PADs COs

ne SD % ne° SD %
accurate 3570 7.09 93.94 2095 0.6 99.76
incorrect 134 3.2 3.52 4 0.6 0.19
failed 96 52 2.52 1 0.2 0.04

The performance of COs is at ceiling as they mabagetrieve the expected determiner
for a 99.77% of given nouns. Overall, their perfanoe is incorrect or fails only for five
items out of 2100 (corresponding to the 0.23%): mgrihose, four are cases of incorrect
GG retrieval and one is an omission.

The performance of PADs is also very careful, &y thll together provide with
3570 correct answers, corresponding to 93.94% etatal number of trials. Still, the
number of incorrect or missing answers is muchdngh PADs than in COs: they fail on
96 items (2.52%) and retrieve inadequate determifoerl34 nouns (3.52%).
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Despite a rather proficient performance by PADsyehs no doubt that the two
groups perform statistically differently with regpdo the number of correct answers
(x*(1,N=5900)=119.57, p<.01).

Data are further analysed according to the leveingiairment of the participants
(mild for PAD1, moderate for PAD2 and severe forll3 in order to verify whether a
pattern of accuracy reduction is at play along hih worsening of the disease. Data for

the three groups are reported below:

Table 4.7 Percentages of accurate, failed and irexirretrievals by PAD1, PAD2 and PAD3.

PAD1 PAD2 PAD3

n° SD % n° SD % n° SD %
accurate 3833.0 95.75 20183.0 96.10 1169 10.2 90.00
incorrect 10 28 25 63 2.8 3.00 61 3.9 4.7
failed 7 15 175 19 1.5 0.90 70 80 54

Despite a descriptive difference between the perémce of the PAD3 group with respect
to the accuracy of PAD1 and PAD?2 participants, fribi statistical point of view the
number of incorrect and failed outputs does no¢akany significant differences among
the groups. For this reason, for the purpose opthsent Chapter, in what follows | will
consider data from PADs as a unitary group anckdead the three aforementioned sub-
groups.

The data analysis will now take into consideratwdmat kind of mistakes PADs
made. | would like to start the analysis by havanipok at how the 134 occurrences of
incorrect GG retrieval distribute across the threen noun classes (with respect to the
transparency of the final markers). For this puepdswill collapse simple and derived
opague nouns under the lalmgdaque given that the final markee €haracterizes nouns
from both classes. Figure 4.1 provides with a-@hd impression of the incidence of

incorrect” retrievals on the overall numBepf experimental trials.

34 1n Figure 4.1, | want to focus the attention oooimect outputs, leaving aside for a moment faib&
production (bare nouns). For this reason, failetbais and correct productions are collapsed urtuer t
label “not incorrect”, as opposed to “incorrect”.

35 please recall that each participant saw 20 regalans, 20 irregular nouns, 20 simple opaque nants,
40 derived noun. In Figurel simple opaque and ddriouns are collapsed under the “opaque” labés. Th
explains the discrepancies between noun classhsegpect to the total amount of items per claB8:f@r
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Figure 4.1. Number of incorrect and not-incorrecttputs provided by PADs for regular, irregular and
opaque (simple and derived) nouns.

3 40 91
757 720 2189
regular irregular opaque

not incorrect mincorrect

PADs are very solid at retrieving GG for regularrdsy while their accuracy decreases
on irregular and opaque nouns. Indeed, the numibenaorrect retrievals on regular
nouns statistically differs from the number of rmalsgs on irregular nouns
(x*(1,N=1520)=32.76, p<.01) and on opaque (simple addrived) nouns
(x3(1,N=3040)=24.60, p<.01). In contrast, the differemn the amount of mistakes on
irregular and on opaque words is not significant.

No error analysis can be run on regular nounshesetare affected only by three
mistakes and all of the same kind, namely casascofrect gender retrieval with no
apparent explication. The three incorrect productierela maschio('the.F male.M')la
fosso('the.F trench.M’) and carezza('the.M caress.F') instead bfmaschio('the.M
male.M"),il fosso('the.M trench.M") anth carezzg'the.F caress.F'). The mistake on the
word maschiois particularly surprising, given that the noupresents a regular case in
which natural gender, grammatical gender and fimadker o coincide.

Out of the 91 mistakes committed on opaque (siraptéderived) nouns, in three
cases subjects assign the GG on the basis of titefimal wovel € and re-interpret it as
a marker for plural feminine:l& peste('the.F.PI pest'), rather thémpeste('the.F pest’).

In one case, a patient succeeds at retrieving tthpep GG and article form, but she

regular nouns, 760 for irregular nouns and 228®fque nouns (of which, 760 are simple opaguesioun
and 1520 are derived nouns).
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regularizes the word form by changing the final ebimto 4, typical of feminine nouns:

la *pesta('the.F pest.F') rather th#anpeste('the.F pest'). The wide majority of mistakes
(87 out of 91) is represented by cases of incoi@8tretrieval:il peste(‘the.M pest’)
rather tharla peste('the.F pest’); among these, 17 mistakes occuherwordnubile
(‘unmarried woman') and could be due to a semanta®® rather than to incorrect GG
retrieval. | then run an analysis on the remainifgases of incorrect retrieval, in other
to verify whether mistakes are evenly distributerbas subclasses or affect only specific
factors. | consider in particular the oppositiotmeEen simple and derived nouns, the one
between masculine and feminine words and the otwesle@ nouns endowed with natural
gender (either masculine or feminine) and the imate ones.

Table 4.8. Characteristics of opaque nouns affebtedrrors (in raw numbers).

Word form: Simple Derived
12 58 p<.01
Grammatical Gender:Masculine Feminine
12 58 p<.01

Animacy: Natural Gender Inanimate
20 50 p<.01

According to the distribution of mistakes withinampue nouns, errors are more frequent
on derived than on simple noung((,N=2280)=8.52, p<.01), on feminine than on
masculine nounsy{(1,N=2280)=31.19, p<.01), and on inanimate itenatbn words
endowed also with natural gendgf({,N=2280)=13.26, p<.01).

A similar analysis should be run on irregular nqumsich were overall affected by
40 mistakes. However, before starting with the ysig) | would like to cut out the 12
mistakes occurring on the wola dinamo('the.F dynamao'), often retrievediadinamo
(‘the.M dynamo’). They could be cases of GG assggrbased on the final marker;
nonetheless, causes could also be searched withidialectal variety spoken by the
participants, which might differ from standard igal with respect to GG. For this reason,
| set the wordlinamoapart and focus my attention on the remaining Bakes. A small

portion of incorrect retrieval (3 occurrences)aséd on natural gender. Namely, subjects

36 Speakers of Italian often mistake the watile (‘'unmarried woman') facelibe (‘'unmarried man’).
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produce determiners for irregular nouns basing thesignment process on the natural
gender of the corresponding referents, as in tee o&*l guardia (‘'the.M guard') fofa
guardia (‘the.F guard’). In one mistake, the regularizafwocess of irregular nouns
affects the noun rather than the determiner: indhse, the target phraspianeta('the.M
planet’) is produced ag *pianeto (‘the.M planet.M’). All remaining mistakes (24
occurrences) are cases of GG retrieval based ofinllevord marker. In other words,
subjects base their GG assignment on the word fasmf nouns were all part of
declension Class | or Il. Again, | looked for reguties or tendencies among affected
nouns, with respect to grammatical gender (masewisnfeminine) and animacy (natural
gender or neuter inanimates), but no significaffedince could be detected (see Table
4.9).

Table 4.9. Characteristics of irregular nouns aféstby over-regularization in GG retrieval.

Grammatical Gender:Masculine Feminine

Animacy: Natural Gender Inanimate
12 16 p > .05

In addition to episodes of incorrect GG retrieiaADs overall also failed at
providing with an appropriate output on 96 itemaildd outputs, mainly in the form of
bare nouns, distribute across the four noun cld$sesshown in Figure 4.2.

87 As for the data in Figure 4.1, please recall gsath subject saw 20 regular nouns, 20 irregulansd20
opaque nouns and 40 derived nouns. This is th@meaky the overall number of administered derived
nouns doubles the number of regular, irregular@gatjue ones.
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Figure 4.2. Number of successful and failed DP ot#provided by PADs for regular, irregular and

opaque and derived nouns.

9 22 14 51
| ] |
751 738 746 1469
regular irregular opaque derived

complete DPs mfailed DPs

Unlike the distribution of mistakes across nourssés, failed outputs affect all noun
classes at very low rates. The only significant panson is the one between regular and
derived nouns: mistakes are more frequent in thierlathan in the former
(x2(1,N=2280)=9.32, p<.01). However, a word of caui®necessary here. Out of the 51
failed outputs on derived nouns, thirteen are pcedilby the same participant. Thus, the

asymmetry is not significant at the group level.

4.4 Discussion

The main and most striking result of the preseseaech is that PADs retain an
unimpaired ability to retrieve the proper GG forompted nouns. Although their
performance is different from that of COs (who peri at ceiling) rates of accuracy
above 93% do not leave any doubt about the fa¢tRIA®Ds still master grammatical
gender retrieval. This claim takes into considerathe overall performance of PADs on
all experimental items and is therefore a bit gkgtdut still well-founded. Moreover,
results are compatible with the model of lexicarage and retrieval proposed by Levelt
(1989), also in the revised version of Caramazga\inzzo (1997) and much subsequent

work (see Friedmann et al., 2013): in these, léxérdries are described as storing
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semantic and syntactic information at differentelev The retrieval of semantic
information is notoriously impaired in PADs (Chetk & Bub, 1989; Hodges et al.,
1991; Almor et al., 2009), while GG retrieval seemas to be in the present data, thus
providing a dissociation between the two informadiocomponents attached to the
lexical entry. Data from the present study confinat PADs efficiently retrieve morpho-
syntactic information from the lexicon. It is wortinderlining that the task did not
implicate explicit retrieval of semantic informatio thus potentially allowing for
independent activation of pure syntactic ones.itfhinbe the case that word activation
works better for PADs, when they are relieved fritve burden of semantic component
retrieval. The hypothesis of a dissociation betwsgriactic and semantic information in
PADs certainly deserves further investigation. Effene, | leave for future investigation
the project to realize a study made of combinekistas order to check both for semantic
and for GG retrieval on a fixed list of experimdritals.

However, a more fine-grained look at incorrect otgpin the present study can
reveal a few interesting tendencies in PADs perforoe: these might point out which
factors represent potential sources of difficuléesl which strategies subjects adopt in
order to cope with the process of GG retrieval.sSEhare discussed in what follows. | will
start by focusing on cases of failed retrieval rden to show that it occurs randomly
(4.4.1). 1 will then switch to incorrect answers, particular those concerning opaque
nouns (4.4.2). A particular attention will be desgtto the role played by derivational
morphology (4.4.2.1) and animacy (4.4.2.2), anthéoopposition between feminine and
masculine GG (4.4.2.3). In Section 4.4.3, | wilkaiss mistakes on irregular nouns.
Finally, in 4.4.4, 1 will draw a comparison betwettie present data and results from

previous studies on ltalian-speaking aphasic speaia PADs.

4.4.1 Failed retrievals

At first sight, the number of failed productions cdmplete DPs might look quite
surprising, but, actually, it is not. PADs expedergreat difficulties at keeping in mind
the requirements of the task they are completirdytha kind of behavioural responses
they are expected to produce. The experimentalrrabieas designed so as to reduce the
risk of forgetting how to perform it, a situationat can produce high frustration in the

subject. The measures taken in order to help jgaatits remember how to perform the
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task were effective, but still they could not coetply avoid the risk for non-target
performance. The 96 missing productions were malalyto the spell-out of bare nouns
or to phonological errors on the target nouns,tireowords participants read aloud the
noun, but did not produce any determiners or predwc non-target noun. Overall, the
analysis on failed items revealed that occurreegeslly distributed across the four main
noun classes (regular, irregular, opaque and dernwvens). This confirms the hypothesis
that failures were accidental, due to short atbensipan for the task or to misreading of
the prompted nouns; they were in no way determimedpecific complexity factors. If
any complexity factors were the real cause forethibutput, this could be identified
thanks to a higher number of failures on a specifass. In other words, if the problem
were derivational morphology, the number of faiuren derived nouns would
significantly exceed the number of failures on dempuns. However, this is not the case,

which means failures were purely accidental.

4.4.2 Incorrect retrievals on opaque nouns

The error analysis offers insights into what hagpehen GG retrieval fails at activating
the expected gender, in particular in the casgpatjoe words. Mistakes on grammatical
gender retrieval were collected and classified iamanerged that they mainly concern
irregular and opaque nouns, with a higher incidemrcderived ones. PADs produced 134
mistakes; of those, few concern regular nouns (nE3¢ very low amount is therefore
statistically different from the number of mistakesorded on irregular (n=40) and on
opaque nouns (n=91). In contrast, words in thguia and opaque classes were equally
effected in rates that, according to the statistos not significantly different. If we now
think of the double-route to GG activation desatilie paragraph 3.4, namely the direct
access to the gender information stored in thedantry and the form-based retrieval,
we can actually see that the latter is well presgrand guarantees a very accurate
performance, while the former shows slight signsrgfairment. The two complementary
routes, due to their core functional charactesstertainly differ with respect to the kind
of linguistic components they represent. Directeascis an example of declarative
knowledge, while form-driven retrieval goes undke tprocedural system. Roughly
speaking, the two components are not balanced iDsPAs the cognitive impairment

affects declarative components first and to a reexere extent, while leaving procedural
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components relatively spared. This generalizatiofd$ for a variety of cognitive
abilities, and linguistic competence makes no etxgepThe data at stake in the present
chapter further support the generalization outliaddve by showing that procedural
retrieval of GG is well preserved and assumesdteeaf default strategy. Patients indeed
produce mistakes on irregular or opaque words bulagizing them, rather than the
contrary. We can therefore assume that PADs terestort to this procedure when unable
to recover the target GG directly form the menttidon. The hypothesis is also
compatible with the reverse pattern of regular@atinamely the one exemplified lia
*pestainstead ofla peste(‘the.F pest’): in this case, correct retrievalc@d takes place
and affects the opaque word by changing the fimabel € into -a, the typical final
marker for singular feminine nouns. No matter threwhich direction the regularization
process flows; in any case, the tendency to relythen procedural mechanism of

regularization clearly emerges in PADs.

4.4.2.1 Sensitivity to derivational morphology

If I now take a further step and have a closer labkrror analysis, | can actually infer
more on how over-regularization takes place andviee assigned to morphological
markers. In particular, they are mistakes on opamums to be informative about which
factors represent a source of complexity.

First of all, the incidence of mistakes on opagaens is higher for derived nouns
than for simple nouns, thus attesting that patiargssensitive to derivation. This agrees
with previous studies on unimpaired (Meinzner et28l09) and on aphasic speakers.
Unimpaired speakers are indeed sensitive to theoeuwf derivational steps involved in
word formation and they differently process wordspehding on their level of
derivational complexity (one- or two-step derivaiioln particular, a higher number of
derivational steps mirrors into the activation afler brain substrates.

Although low frequency of derived nouns might haviduenced the results (thus
representing a confounding factor), an interestimigparison with agrammatic speakers
is possible. Based on similar material, Luzzattd & Bleser (1996) show that aphasic
speakers are also sensitive to derivation and pxedit from it. Their participants better
retrieve GG for derived nouns than for simple oqeebably as a by-product of their

capacity of cutting down words into their componerrphemes and of recognizing the
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specific GG entailed in each derivational morpheR&Ds show a similar sensitivity,
but in the opposite direction, in the sense thatr&@eval is more problematic for derived
nouns than for simple opaque nouns, which nonethetan be taken as a sign of
sensitivity to derivation.

Moreover, the impairment at processing derived samd retrieving GG from the
derivational suffix resembles results from a presicstudy conducted by Chiarelli,
Manichelli and Semenza (2007) about patients’ gftiti deal with compounds. Chiarelli
et al. (2007) report that PADs make more erropgdture-naming with compounds rather
than with simple words and, in particular, the immpent affects the second element in
the compound, while the first one is more often sthly retrieved. As a compensating
strategy, PADs tend to overcome their difficultisg systematically using the most
productive structure for compounds, namely Verb4Nou

Taken together, results from the present studyfesrd Chiarelli et al. (2007),
reveal that PADs suffer from a cumulative effectl dineir impairment increases along
with the level of internal complexity entailed ihet word structure. In particular, the
difficulty at retrieving GG from the derivationalffix resembles the attested difficulties

at activating the second element in compounds.

4.4.2.2 Role of animacy
One more question | addressed at the beginninigeoptesent chapter concerns the role
played by natural gender. In other words, | wondevbether natural gender can facilitate
GG retrieval and therefore produce an asymmetrwdrt nouns endowed with the
[+human] feature and the inanimate ones, namedyaats or abstract nouns. Indeed, the
prediction was met and the number of mistakes aniiate nouns (n=50) significantly
exceeded the number of mistakes on nouns withalagander (n=20). | assume that this
is due to the fact that PADs can resort to semamficmation when direct access to GG
is impaired®.

That might appear to contradict the assumption Bi#eDs are highly impaired at
retrieving semantic information (Hodges et al., I.98Imor et al., 2009), but semantics
is not all equally affected by disruption. Impaime proceed from fine-grained and

38 In Chapter 3 | outlined the distinction betweetunal gender and grammatical gender and underlined
that assignment of the latter does not dependefotimer. However, NG and GG very often overlaghsu
that a GG retrieval strategy based on natural geratebe highly successful.
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detailed information to information that is morengeac (see Chapter 2). In this view,
biological gender can be considered as a macr@aatérom the semantic point of view,

which probably holds rather spared through differstages of impairment and is

available as a relevant piece of information inecti®e form-based procedure is not
available and direct access to GG fails.

In this line of reasoning, | would also like to aglte more observation, namely the
fact that the asymmetry between words with natgesdder and others with no natural
gender might be due to an effect of concretendsshvavour the former over the latter.
Indeed, PADs have been reported to be more praofieéeretrieving nouns rather than
verbs (Almor et al., 2009; Bushell & Martin, 1993rossman et al., 1996; Robinson et
al., 1996), and researchers ascribed the differémdbe fact that the former is more
concrete than the latter from the semantic pointi@iv. Here | consider the hypothesis
that the same difference might hold between nouris &ither natural or no natural
gender and that this might represent one furthetofgplaying a role in the results.

4.4.2.3 Masculine as default grammatical gender
The third thing | can notice with respect to migtslon opaque words is that feminine
nouns are more affected by mistakes on GG retrithaal masculine nouns. In other
words, cases of feminine nouns incorrectly clasgdifas masculine, are more frequent
than the opposite. This might be due to frequersyymanetries in the two classes of
nouns, as it was not possible to balance feminim# masculine derived nouns for
frequency. However, it could also be the case thasculine grammatical gender is
regarded as a sort of default gender, to which PA&®srt in case of difficulties at
retrieving the proper GG for opaque words. Wheedaeith opaque nouns, speakers can
in no way retrieve the proper GG through the wandri, as no morphological cue is
available; direct access to the syntactic infororats indeed the only possible strategy,
but when PADs cannot use the latter, they musvatetia last-resort strategy, which
consists in assigning a default gender, namely otiagc

If the assumption is correct, we should also taite account the fact that (most
probably) not all masculine nouns classified ashsare the outcome of successful
retrieval of GG gender from the mental lexicormight be the case that masculine was

assigned to some items as a default value, whiglegmonds to the correct one just by
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accident. | intend to assume that masculine anthfemare affected by unsuccessful GG
retrieval to the same extent; what changes isabetlat the use of a default gender leads
to an apparent successful classification in the cdsnasculine nouns. In contrast, in the
case of feminine nouns, default assignment causstskas, which are more salient.
Otherwise, we should assume a dissociation betweesaguline and feminine nouns, with
feminine nouns evenly stored separately from masewines and for some reasons more
affected by retrieval impairment than their coupsets are.

Unfortunately, | cannot further test the assumptiath the data at hand, so that the

proposal can be considered only at a pure specalvel.

4.4.3 Incorrect retrievals on irregular nouns

Finally, no equivalent effect for grammatical gendéminine vs masculine) and
biological gender (natural vs neuter) could be ctetkin the list of words included in the
irregular class, although for this group of nouresincidence of mistakes was comparable
to the one registered for opaque nouns. Irregidariand information clash between
morphological cue, natural gender and grammatieatigr represent the major source of
difficulty per se and do not leave any space for effects playedtbgr minor factors.
Indeed, all mistakes (41) committed on irregulaun® are of the over-regularization
kind, with GG assignment based on the words’ fimatker. Indeed, feminine names with
final marker o (la radio) were often assigned masculine G@ r@&dio); while masculine
names with final markera-(il pianeta) were assigned feminine GGlg*pianetg, thus
reinforcing the claim that over-regularizationhg tmain trend to be detected in patients’
performance when it comes to coping with impairgdydistic components of the

declarative-knowledge type.

4.4.4 A comparison with previous studies on aphasia aABD#$

At this point in the discussion, it is interestiogdraw a comparison between the collected
data and those found in previous studies on aplaasiaon PADs. As underlined in
Chapter 3, a direct comparison across languagésrespect to phenomena concerning
GG is highly problematic because GG systems widkidffier across languages. The

comparison is therefore limited to studies thatceon Italian-speaking participants.
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With respect to aphasia, the present data confiemesults of previous studies, but
also offer the possibility to highlight at leastonteresting difference. As in Badecker et
al. (1995) and in Luzzatti and De Bleser (1996ind an overall spared access to GG in
regular nouns.

As expected, one further characteristic that PADares with aphasics is an
enhanced difficulty at retrieving the proper GG dpaque words. In both cases, speakers
with impaired cognitive abilities struggle at degliwith words characterized by the final
marker e. However, an interesting observation emerges fittencomparison between
the present study and the one by Luzzatti & De &1€5996). The two aphasic speakers
tested in the latter showed clear signs of perfoseamprovement in the case of derived
nouns, meaning that they could analyse words imé@r imorphologic components and
recognize derivational morphemes that are spedifiedender although ending ia.4n
contrast, the present study shows the reversedrpafADs do not benefit from the
presence of derivational morphology marked for G@&l a&ven experience more
difficulties in correspondence to derived nounsisTiheans that PADs are sensitive to
the internal complexity of derived nouns, but ttaty not succeed in exploiting the
information on GG.

With respect to previous studies on Italian-spegKADs, the present results seem
to contradict those presented by Paganelli e2@DJ) at first. In the cited study, authors
do not find signs of gender activation when PADpeazience TOT-states, while they
found them in normal controls. This might be reaéaign of impaired activation of GG.
However, | agree with the author in claiming tha effect might derived from a more
basic source, namely a failed activation of therexr conceptual and semantic
information. The discrepancy between the resultépresent and in the cited study
should therefore be ascribed to the difference éeitvihe tasks in use. In Paganelli et al.
(2003), the performance required the completeenadtiof lexical items, starting from its
conceptual components to the phonetic realizatiorcontrast, the task in use in the
present study provided the lexical item throughuaisnput, thus activating the process
of lexical retrieval from the opposite directionhieh results in a lower involvement of
semantic activation for task completion.

Finally, the data can provide further support te tésults discussed in Manenti et

al. (2004), in which PADs show sensitivity to genpgeming in lexical retrieval. The two
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studies taken together argue for a (rather) spsetds of GG in the linguistic competence
of patients with Alzheimer.

45 Conclusions

In the present chapter, | discussed data from anmiical gender retrieval task
performed by 38 PADs and 21 COs (healthy elderakprs). Overall, the performance
of PADs was not at ceiling as it was for COs, Hill, $evels of accuracy above 93%
confirmed that the process of GG retrieval is wedistered by PADs. Therefore, PADs
are not impaired at retrieving syntactic informat@tached to lexical entries. Overall,
mistakes were as low as 3.5% of the total amourmxpkrimental trials. In particular,
PADs were very accurate on regular nouns, whiclyesstg that the form-based route to
GG access is preferred over the direct accessetanfbrmation. This claim is further
supported by the fact that mistakes affecting ulag nouns were all of the over-
regularization kind, with GG assigned in consideraof the final word-marker. The two
observations taken together reveal that PADs diycely on the procedural mechanism,
and they resort to this when they face difficultigth irregular nouns.

In contrast, despite the low number of registeréstakes on opaque nouns, these
were informative about slight tendencies withinigratls’ performance. Indeed, in this
category of nouns, mistakes prevailed on derivéiterahan on simple nouns, on nouns
with no natural gender rather than on nouns witiunah gender and on feminine rather
than on masculine nouns.

The first effect is due to the fact that PADs migktceive the higher complexity
of derived nouns and be incapable of retrievingdbeect GG from the derivational
suffix. Different frequency rates might have playeble in this, however the asymmetry
opens to a comparison with the agrammatic speakdrsgzzatti and De Bleser (1996),
who actually performed better on derived than ampée nouns (on a similar list of items).

Furthermore, PADs seem to tend to restore to atinategies when direct access to
GG fails and final markere-does not offer any cue for form-based retrievale Of these
strategies builds on natural gender as a sparedrgencategory in PADs, who therefore
are more successful on nouns endowed with natwadley than on nouns depicting
artefacts or abstract concepts.
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When natural gender is not at hand, PADs finalstare to masculine as a default
gender, and assign it to opaque nouns, for whiabtiner route to correct retrieval can be
followed. For obvious reasons, this last strategguiccessful with masculine nouns, but
not with feminine ones, which are affected by ehbigrate of mistakes.

In conclusion, | would like to underline once manat the described phenomena
are minor tendencies, as GG retrieval is actuadly preserved in PADs. The low number
of mistakes does not allow for any sound claim wéspect to the potential presence of
forms of impairment. This further confirms that akers store semantic and syntactic
information at separate levels and can suffer facissociated impairment, as in the case
of PADs, who are spared at the latter but not@tdnmer.
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5 RELATIVE CLAUSES AND Wh-QUESTIONS:
AN OVERVIEW

5.0 Introduction

In the present chapter | will illustrate some reletvcharacteristics of Wh-questions and
relative clauses, the two kinds of clauses thatlluse in order to sample the capacity of
PADs to process complex sentence structures. Tihemneason to include the two clause
types in the study is that they both entail a pdrasvement to the higher functional field
of the sentence. The movement takes place in todstisfy requirements of the scope-
discourse type, which are determined in turn bysiecific semantic of the sentence to
be realized, either a question or a modificatioraafominal phrase (as in the case of
restrictive relative clauses). Previous researchapimasia (Avrutin, 2000; Friedmann,
2002; Garraffa & Grillo, 2008; Grillo, 2008, a.m.@nd on L1 acquisition (De Vincenzi
et al., 1999; Friedmann et al., 2009; a.m.0.) moimut that syntactic derivations are
problematic when they imply A-bar movement to tHe-l@yer. Therefore, they turn into
privileged points of observation for the evaluatiminthe grammar used by speakers.
Precisely, the two structures entail an instamratf the so-called Wh-movement, which
Is responsible for the movement of a phrase t@Rdayer and for leaving a gap in the
clause. However, the semantic function of the dpesathat allow the derivations are
different. In the case of Wh-questions, the openapresents a variable in the sentence,
which must receive a value. In the case of Reld@\aises, the clause contributes to the
restriction of a nominal element in the matrix dauBesides, Wh-questions can be
realized both in the form of root questions andhi@ form of embedded clauses, while
relative clauses are subordinates, due to their@atf being attached to an argument in
the matrix clause. Therefore, Wh-questions andtRel&lauses share some structural
properties while differing on others, a combinatiovhich allows for different
observations and comparisons.

The present Chapter is organized as follow. Inisecb.1 | recall the basic

mechanism allowing for the derivation of both Whegtions and RCs. Sections 5.2 and
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5.3 deal with Wh-questions from a structural pahview and review relevant works in
the syntax of Wh-questions. The same procedurallmafed in section 5.4 for Relative
Clauses. The second part of the Chapter is devotechpirical studies on the processing
of both structures and how these contribute tditlgeiistic debate. In section 5.5 | review
relevant works on the processing of RCs both iltada children and in aphasic patients.
In 5.6 it will be the turn of experimental studi@s Wh-questions. The reasons for this
order of presentation is that the amount of expenial work run on the processing of
RCs not only quantitatively exceeds the one on \Wéstjons, but it is also the case that
the former often influenced and guided the laf@mally, section 5.7 will provide with a
summary of the relevant information for the desigh the experiments on the

comprehension of Wh-questions (Chapter 6) and R@ayfter 7) in PADs.

5.1 Wh-movement

In a seminal work presented in 1977, Chomsky chycipointed out that what
superficially looks like a variety of structuresagtable in the grammar, actually reduces
to different applications and instantiations of iagslar mechanism, namely Wh-
movement. Until that moment, the syntactic analygetifferent structures (for instance
direct and indirect Wh-questions, Relative Claugisits, and Topicalizations) had built
on a variety of transformational rules, each spieeid for the derivation of only one kind
of sentence. This attitude radically changed &@teomsky’s (1977) proposal.

The intuition about the presence of a unified aotdao the different structures
started from the observation of the characteristiieged by the sentences at stake. First,
the cited structures entail movement of a phrasa position higher than the one that
would correspond to their original site in an unkear declarative sentence. This is
described as an instantiation of extraction, whédves a gap in the internal structure.
The gap also corresponds to the point in whicHrir@ed element is actually interpreted
by the parser. Second, the extracted phrase cae fmmw the argument position of an
embedded predicate to the highest matrix clauseifir cyclic movement across the CPs
of multiple nested clauses. The operation is altbimgthe presence in the nested clauses
of verbs liketo think, to wonder to order, etc.. Third, extraction is regulated by few
constraints, among which, the presence of compbeimal phrases and of Wh-islands.

Complex NPs represent sorts of barriers, which aloatiow for sub-extraction of an
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element, as well as questions do. Indeed, the pcesaf a Wh-element in the CP of an
indirect question blocks the movement of a secomdalément outside of the embedded
clauses. Chomsky (1977) recognizes these charstatsiin all structures cited above and
concludes that they must be the result of a untgaresformational rule, namely Wh-
movement. The label is due to Wh-questions, in twimovement is signalled through
the presence of a dedicated element of the Wh-kioavever, a close look at relative
clauses, clefts and topicalizations reveals thatdhme characteristics apply to these
structures too, despite the absence of a lexichbperator. Chomsky’s (1977) proposal
represented a turning point in Generative Gramnegiabise it highly influenced the
forthcoming syntactic research by setting a newl,goamely the search for unified
mechanism behind structures and phenomena thatfisigdy and cross-linguistically
appear unrelated.

The parallelism between Wh-questions and Relatilauses has been further
pursued in subsequent research, however, the presek does not primarily aim at
discussing to which extent the parallelism betwientwo structures is to be pushed; for
this reason, the following sections consider Whstjoas and relative clauses in turn, by

summarizing the milestones of the research ondiradr and on the latter.

5.2 Wh-questions: a classification

In the previous section | recalled that Wh-questiare realized through the fronting of
an element, but languages actually differ with eespo the nature of this movement. For
instance, Italian is characterized by overt moveanoénhe interrogative element, while
other languages, like Chinese and Japanese argCheng, 1997; Cole and Hermon,
1998, a.o.). In the latter, the Wh-element is promoedin-situ and, if movement is
assumed, this takes place at LF. The asymmetrydagtin-situ and non in-situ languages
has often be interpreted as a parametric one,wthd has also been proposed that the
difference might actually stem from the charactessof the Wh-element in use.
According to Cole and Hermon (1998), it dependswdrether the Wh-element can
lexicalize both the operator and the variable. dsecthese are lexicalized in the same
element, overt movement takes place. In contrasguages like Chinese and Japanese
have a null operator directly merged at CP, so th@atWh-element lexicalizes only the
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in-situ variable. Italian clearly belongs to thesficlass of languages, in which overt
movement to the CP-layer always takes place.

Apart from the nature of the movement, the classifon of Wh-questions
distinguishes between Yes/No questions and cosstitquestions, the latter further
subdivide into argument and adjunct questions. &s/Mo questions, the interrogative
operator takes scope over the complete sentenges@ &hat the expected answer can
have only either a Yes or a No form (as the cldabel suggests). In contrast, in
constituent questions the interrogation concerns gpecific phrase in the sentence,
which in turn can correspond either to one of ttegljgate’s arguments (e.g., the subject
in 1b) or to a (temporal) adjunct to the senterseirf 1c).

(1) a. Did Paul arrive early in the morning?
b. Who arrived early in the morning?
c. When did Paul arrive?

Interrogatives can also be realized as indirecstiies in embedded clauses (2). In the
case of Yes/No questions, the interrogative operattexicalized through specialized
complementizers (2a); while for constituent quesjdhe same Wh-element appears in
root (1a to 1c) as well as in indirect Wh-questi@e to 2c).

(2) a. | wonderif/whetherPaul arrived early in the morning]
b. I wonder ywhoarrived early in the morning]
c. | wonder whenPaul arrived]

The following discussion mainly covers previougH#ture on root argument questions
(1b), because this is the kind of interrogativeise in the present study (see Chapter 6).
However, occasional references to other forms ektians will be brought up whenever

it will be relevant for the discussion.

5.3 The derivation of Wh-questions

A seminal work for the comprehension of how Wh-diees are derived is the one in

which Rizzi (1996) argues for the existence of atMterion, responsible for the specific
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configuration of questions. Rizzi proposes thatwH]*°® feature marks all questions and
constrains the way the sentence must be derived.pfbposed Wh-criterion (Rizzi,

1996:64) consists of two mutual constraints:

a. A wh-operator must be in a Spec-head configuratith an X%wn
b. An X°:wh must be in a Spec-head configuration with a whraipe.

The presence of a [+wh] feature on the complemenlk&er determines the nature of the
sentence and, at the same time, it establisheshihaentence is well-formed only if the
operator and a head endowed with the same intdivedaature enter into a Spec-head
configuration.

Based on the observation that in English the oldynent which is allowed to
appear directly to the left of a Wh-element is\tbeb (and no other constituent is allowed
to intervene between the Wh-element and the vRikzj claims that the verb is endowed
with the [+wh] feature and it must enter the regdiSpec-Head configuration. At this
point, once assumed the presence of the Wh-phr&&eeicCP, a second assumption must
be done, namely the movement of the inflected tethe CP. In its first formulation, the
Wh-criterion predicts the presence of the Wh-elenmei®pecCP and of the Verb in C°
in order to satisfy the required Spec-Head conéigan. In these terms, the proposal also
accounts for the Subject-Auxiliary Inversion (SAat characterizes root questions in
English. Rizzi’s analysis (1996) starts from thHeservation of English root Yes/No
guestions. Sentences entail a configuration trettithor defines as a form of residual
V2, because it consists in the movement of theliangito the C° position (3):

(3) a. (*you) did you arrive this morning?

b. When (*you) did you arrive?

Both in the Yes/No question and in the adjunct tjaesn (3), the subject can neither
precede the auxiliary nor intervene between the élément and the auxiliary. It is

therefore assumed that the subject stays in a Iposition within the IP, while the

39 Authors alternatively refer to the feature for Wimestions as [+wh] or [+Q]. | will adopt [+Q] latar
the study (see Chapter 6). However, Rizzi’s propisdaere represented in its original version viittvh].
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auxiliary moves from I°, the position actually emel with the [+wh] feature, to C°, the
position where the Wh-criterion is to be satisfied.

Building on the fact that Italian shows the sambaweour with respect to subject
position in interrogatives, namely the fact thabjsats follow the finite verb rather than
preceding it, Rizzi (1996) extends his analysiRtmnance languages too. However, the
proposal has not received unanimous consensuseRathhas opened a debate on
Romance interrogatives, which covers three diffeempect of the derivation of Wh-
questionsi) are Romance questions instantiations of CPs Iftg#ii) what is the landing
site of V in interrogatives?, and) what is the position of the subject in non-subjec
interrogatives?

For instance, Barbosa (2001) rejects the ideaRbatance questions are CPs and
claims that a structure starting with the IP naglsufficient in order to account for the
derivation of Romance Wh-questions. Her claim kiilsh the observation of the
positions that subjects can occupy in Romance riogatives, in comparison to the
positions they occupy in Romance main declaratigsases. Barbosa points out that in
Italian interrogatives, the subject can interveaiher between the Wh-operator and the
verl®®, nor between the Auxiliary and the Past Particiflae latter holds true for
declarative sentences too. For instance, the dulifj#alian interrogatives can follow the
past-participle, can precede the interrogative lzsnging topic or can be marginalized to
the left of the interrogative (Antinucci & Cinquid77).

The parallelism between interrogative and decheeagentences with respect to the
position of the subject is confirmed by other Ron®awarieties: in Spanish, for instance,
the subject is tolerated in between the Auxiliang dhe Past Participle only with the
auxiliaryestarand with the imperfect past formlwdber(have), namelhabia Whenever
the auxiliary is in a different tense form (e.dne tpresenha or the futurehabrd), the
subject is banned from that position and it isva#d to appear only either before the
Auxiliary or after the Past Participle. The reasémsthis are not relevant here; what
actually matters is the absence of asymmetries degtvdeclarative and interrogative
clauses with respect to subject positions. Buildingthis observation, Barbosa (2001)

rejects the idea of using subjects as a diagntmsiidor 1° to C° movement.

40 |n Italian, the subject can intervene betweerteoperator and the verb only in the case of emeedd
interrogatives with a verb at the subjunctive.His ttase, the [+wh] feature is represented in @°raot in
I°, such that verb movement from I° to C° is noplemented (Rizzi, 1996).
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In her view, it is not possible to assume verb moset to C° since there is no overt
sign of the presence of the verb in the CP. Aldng) line of reasoning, Barbosa does not
see any reasons for assuming that the Wh-critésisatisfied at the CP level; rather, she
assumes that the relevant Spec-head configuraétwelen the Wh-phrase and the verb
takes place in IP. Her proposal posits the presehtee Wh-phrase in SpeclP in order
for this to enter in a relation with the elementrgimg a [+wh] feature in I°. Given that
Rizzi's (1996) proposal does not set any strictst@int on the exact position where the
Spec-Head agreement is to be realtzeBarbosa actually leaves unchanged the core
mechanism of the Wh-criterion. Several consequeagss at the syntactic level though.
The main issue concerns SpeclP and the naturasopdisition: in order to account for
the presence of a Wh-phrase in SpeclP, it is napgss assume that this is a position of
the A-bar kind, able to host operators for scomealirse features. This observation
unveils a curious fact: Barbosa (2001) rejects vadvement to C° because of the lack
of overt signs of movement, while she assumes Whement to SpeclP, despite clear
evidence against it. The main reason why Romarteerggative cannot be assumed to
be root IPs is that SpeclP plays a relevant rokubiject-verb agreement and therefore it
cannot be exploited for other purposes. In paricubpeclP is the landing position for
pro in Italian. An example will help illustrate theipbat issue:

(4) Cosa hai portat®
What Aux_2ps bring_PTCP
'‘What did you bring?'

If we analyse an object question with a null subggdhe kind in (4) and claim that the
Wh-phrase is in SpeclIP, we automatically have tplynthat pro occupies a different
position, namely a post-verbal one. From this agdiom, a clear clash arises, due to the
fact thatpro has been known for a long time to align with preaé subjects rather than
with post-verbal ones (Cardinaletti, 2004; Gua$896a). A variety of observations

supports the claim.

41 Strictly speaking, Rizzi (1996) does not explicitlaim that the Wh-criterion must be satisfiedtie
left-periphery; however, syntactic evidence pototthis conclusion.

117



Guasti (1996a) in particular remarks the relevaricthe following observations:
first, floating quantifiers can appear in betwelea auxiliary and the past participle only
in the case of preverbal subjects andpad, but not with post-verbal subjects (Rizzi,
2000). Second, the subject of a main clause catratdhe subject PRO of a temporal
adjunct only if it is null or if it overtly appeans the preverbal position; in contrast, post-
verbal subjects cannot control PRO in temporal raetpi

The detailed distribution of Italian subjects istaaly beyond the purpose of the
present structure. However, for the sake of thegrediscussion it will be sufficient to
follow Guasti (1996a) and assume that a null sulgecupies the upper-portion of the IP
and that this position cannot correspond to thdifansite of Wh-operators. Through a
careful analysis of a variety of phenomena, Guesticludes that wh-operators must
appear within the CP layer in order to satisfyrdlevant [+wh] feature and they are not
allowed to appear in IP. With respect to the positof the Wh-operator, her analysis is
therefore identical to the one originally formulktéy Rizzi (1996) for English
interrogatives. However, the author also admit$ tloaovert sign of verb movement to
the CP layer is to be detected in Italian, an olzgém that very much resembles the main
argument brought up by Barbosa (2001).

A relevant contribution to the issue of V movemtnC in Romance languages
comes from the analysis conducted by Poletto (2@@0M)alian varieties. If standard
Italian fails to provide the desired informatioonse indirect proof can be derived from
the analysis of varieties of Northern Italian dcae In particular, the author presents two
clear cases in which the verb has moved to thea§ét bf interrogative clauses.

The first piece of evidence comes from Fassan@cligh Rhetoromance variety,
characterized by Subject clitic inversion in roaegtions. The variety also disposes of a
focus particlgpa, which signals the interrogative character ofdlaise and presumably
marks the lower boundary of the CP layer. The e#tng piece of information for us is
that the verb and the clitic subject can appeaefted) in a position higher thaa. The
example in (5) clearly signals that the verb hasedaoacross the focus marker and has
landed in the CP layer (Poletto, 2000:46):
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(5) Co | fas-to pa?
How it do-you interr. Marker

'How do you do it?'

Second, Poletto (2000) finds instances of do-sug@g@nomena in Eastern Lombardian
varieties. In the dialect of Monno (Eastern LomBanaterrogatives imply the insertion
of an auxiliary in the higher functional portion thie sentence, while the lexical verb is
lower in the structure (Poletto, 2000: 49). As tenobserved in (6), the choice of the
auxiliary fare (“do”) and its position in the sentence clearlgemble the do-support
phenomenon typical of English, a language for whithho C movement is widely
assumed (Rizzi, 1996).

(6) Come fa-l comportas
How does-he behave-himself

'How is he behaving? '

The two pieces of evidence for V to C movementiterirogatives in Northern Italian
Dialects are only an indirect proof for the variatystake here, which does not allow for
certain conclusion with respect to standard Italidonetheless, along with the
observations concerning the impossibility of insgrtwh-operators as low as the SpeclIP
position, their presence clearly points towardamalysis that assumes V to C movement.

Summing up, with respect to the first two questienacerning the analysis of
Romance questions (see above), the present woudknassthat standard Italian root
interrogatives are CPs nodes, in which the highectional field (the CP) hosts both the
wh-operator and the verb. In particular, in theecasroot argument questions the Wh-
element will target the Focus position in€Rizzi, 2001).

As for the position of the subject in non-subjederrogatives, it will be assumed
that this, when lexically realized, will stay in &wP and check its features against the
verb from there (Belletti and Guasti, 2015); whalpro is generated in correspondence

of SpeclP.

42 A complete taxonomy of the different positionattialian Wh-operators can target in CP depending
the kind of interrogative to be realized (root/ehibed, Yes/No questions and argument questions; Why
questions) can be found in Rizzi (2001).
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5.3.1 Bare Wh-elements vs WhichNP

In order to complete the overview on the syntachiaracteristics of Wh-questions, it is
necessary to consider one further factor, namedykihds of Wh-element in use. For
instance, Italian has two kinds of Wh-elementsai@ument questions: either bazai
(‘who') andCosa('what’), orQuale NP(‘which NP'), namely a wh-element endowed with
a lexical restriction. The two classes of elemangsnot equivalent though, as they realize
different functions.

Pesetsky (1987) first observed that the Englismtmparts of the two kinds of
elements behave differently. First of all, the authointed out that in case of English
multiple wh-questions, WhichNP phrases do not dbeySuperiority Condition, while
Who and What strictly do:

(8) Superiority Condition
In a multiple interrogation, where a wh-phrasmi€omp and another is in situ, the
S-structure trace of the phrase in Comp must c-canahthe S-structure position
in the Wh-in-situ. (Pesetsky, 1987: 104).

The claim derives from the following examples, ihigh movement of the interrogative
subject phrase to CP is always allowed (in 9a &@wa).1By contrast, movement of the
interrogative object phrase across an interrogatigect phrase left in-situ is allowed
only in case the wh-element in use is of the Whieti{pe (10b), otherwise the structure

Is very marginal (9b):

(9) a. Who did you persuade to read what?
b. ?? What did you persuade who(m) to?ead

(10) a. Which man did you persuade to read whiakBo

b. Which book did you persuade which man to read?

Pesetsky (1987) ascribes the asymmetry to spgxiigerties of the two elements in use.
He suggests to distinguish the elements on thedfdkeir relationship with the discourse

set. In particular, WhichNP phrases usually refea set of elements already present in
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the discourse; they are D(iscourse)-linked bec#usg anchor the interrogative to the
information shared by patrticipants in the discowasd bias the answer, by suggesting
that this should be retrieved among the elemengm@y mentioned. On the other hand,
bare Wh-elements of the Who/What type do not opeted same kind of presupposition
and leave the answer open.

Rizzi (1990) also points out the relevance of mfi@ality in the formation of Wh-
questions, although his observations substantdillgrge from the one presented in
Pesetsky (1987). Rizzi specifies that the notiomedérentiality should be anchored to
thematic roles. He distinguishes betw#agtaroles, which identify referents taking part
in the event, and elements that further chara@éhie event (e.g. manner, measure). The
former are proper arguments, while the latter cqalify as quasi-arguments. The
distinction generates the dichotomy between argtsnand adjuncts. In Rizzi’'s view,
arguments always receive a referential index thnoligtarole assignment, which allows
for long-distance movement of the phrase. Quasivagmt do not receivhetaroles able
to license a referential index. It follows that yhebey different movement constraints.
Only arguments that receive a referential indexpaoperly bound by the predicate, while
guasi-arguments are not and must undergo a maaekma of movement.

Cinque (1990) builds both on Pesetsky (1987) anRiani (1990), and suggests a
sharp distinction between WhichNP and Who intertioga in syntactic terms. The
author limits the use of referential indexes toredats present in the discourse; it follows
that only WhichNP phrases receive an index, becthee refer to members of a set,
known both to the speaker and to the hearer. fndbinse, quantifiers of the Who/What
kind do not bear an index. This distinction in irée has crucial consequences on the
kind of syntactic chains that the elements canreM#ichNP phrases enter binding
relations, while Who/What quantifiers enter in ¢tsa0f the antecedent-government kind.
The syntactic formalization is rather outdatedtsnterms, but a number of experimental
studies has nonetheless resort to it in order twowad for speakers’ asymmetric
performance on questions of the WhichNP and ofWi® type. We will therefore go
back to this issue in the following sections; foe tmoment, it should only be considered
that the two kinds of Wh-elements can generatedfft presuppositions, which have to
be integrated in the processing of interrogativascase of a lexical restriction, the

number of represented features on the phraseh&hand the set of alternative answers
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is limited to the elements known to the particigantthe conversation. A lower number
of features is represented on Who/What quantibesthese do not set requirements on
the expected answers (except for the distinctiotwden human and non-human
referents).

The distinction between bare and lexically-restdctWh-elements represents one
of the main factors in the empirical studies on Yestions; the topic will therefore be

further discussed later in the present chapter.

5.4 Relative clauses: syntactic issues and structurahalysis

Starting from the ‘70s, linguists have devoted mwaink to the investigation of relative
clauses. Much has been written and discussed #ieoe while the interest in the topic
increases rather than fading away. A complete eeerof all the proposed accounts and
observations, as well as answers to still opentopres exceeds the goals of the present
section. | will therefore limit myself to touch updhe fundamentals, with the mere
purpose of putting down some guidelines, which tdlp in the understanding of how |
designed the task on RC comprehension in use wiibsHsee Chapter 7), and how the
data collected can be interpreted.

| will start by providing a definition of Relativ€lauses and by illustrating basic
issues that have provoked and inspired linguisteeir research.

Relative clauses play the role of modifiers of astiuent, typically of a noun
phrase; they differ from adjectives for being sgtitally complex structures. The
realization of a RC involves an operation of alidtoam (Bianchi, 2002) that connects the
modified element in the matrix clause (underlinedlil) to a position internal to the
relative clause (the empty category). Previousditee has labeled the former as “head”

of the relative, while the latter is the relativipa site:
(11) The student that the professor helpasbmes from Italy
The result of this operation is that the noun phtas studenplays a double role, it

contributes simultaneously to the meaning of thérimmand of the relative clause: it is
the subject of the former, but it also correspdidfie object in the latter. The element is
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therefore able to satisfy the selectional requirgsef two different predicates at the
same time.

Once recognized this basic system, two fundamessgales arise. The first one
concerns the relationship between the modified heathe matrix clause and the
modifier, i.e. the relative clause. With respediis, it is necessary to determine whether
the relative clause is an adjunct, a complemerat orodifier to the matrix clause. The
first analysis defined RCs as adjuncts to the matduse, as exemplified below. In this
structure, the RC is right adjoined to the NP:

(12)
DF
PN
D HE
/"
NP CP

The alternative account claims that RCs are theptemrment of the determiner (D°) by
which they are selected:

(13)
DF
A
D CF
N
HF '
/\
[ IP

The second issue concerns the relationship betwbkenrelative head and the

relativization site and how this operation of adstion can take place successfully. With
respect to this topic, two different accounts haeen advanced. On one hand, it is
assumed that the relative head is generated agamant of the matrix clause and bound
to the relativization site in the relative claubeough a semantic operation. Under this

view, we find the proposal known asatching analysigBianchi, 2002), which implies

123



that two instantiations of the DP are initially egendently generated in the two clauses
(the matrix and the relative one). Subsequentky,eimbedded occurrence of the DP is
substituted by a relative pronoun and/or deletedhat only the DP in the matrix clause
(the head) is overtly realized.

On the other hand, after Chomsky demonstrateddigya¢ndencies within clauses
can be derived through Wh-movement, and that timd &f analysis could be extended
to RCs too (Chomsky, 1980), it was assumed thatlenf) Wh-Operator is at work in
RCs in order to create a dependency between tharghfhe head. The refined proposal
predicts that the head noun is generated withindlsive clause, extracted from there,
and raised to its target position in the matrixuska through Wh-movement. In this
perspective, the two positions are bound by beieditst and the last instantiations of a
chain created through Wh-movement.

The two issues concerning the relationship betwhbkerrelative head and the RC
on the one hand, and the relative head and theaghp RC on the other hand, influence
each other and cannot be completely torn aparthypethesis of a RC as adjunct to the
DP in the matrix clause requires that the headeisetpted externally to the RC; in
contrast, the complement analysis for the RC castell with the idea that the head is
generated internally to the RC and raised throudjariidvement.

In their remarkable sketch of the milestones in history of research on RCs,
Alexiadou, Law, Meinunger & Wilder (2000) recall me of the most significant
arguments in support of the raising analysis ofrétative head from the complement of
the DP (namely the relative CP). | will briefly @pthem in what follows.

First, there exist determiners that require a R€oasplement, and do not accept a
bare noun in the same place. For instance, tliaeisase of the Germalerjenige('the
very") in the following example (Alexiadou et &000:8). Thus, the selection of a CP by
a D° cannot be pointed out asathhocmachinery for the derivation of RCs, because it
is actually attested in natural languages.

(14) derjenige Mann *(der dort sitz)
'the very man who is sitting there'
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Second, the raising analysis allows for the resmiudf reconstruction effects. This is
visible in the case of pronouns in the relativechébeat are controlled by the subject of
the RC containing the gap (example from Alexiadbal e 2000:9):

(15) a. the [picture ohimself]  that Johppainted &
b. the [portrait of hinjk that Johpthinks that Mary paintedt t

As it is evident from the examples above, the épafle) pronoun is interpretable and
correctly bound only if extracted from the embeddkdise, where it can be controlled
by the subject of the RC. The alternative analysth the head generated externally to
the RC, is not able to account for such phenomena.

The third argument in support of the raising analyomes from the so-called
'definiteness effects' on the trace. Within theatreé clause, gaps may sometimes
correspond to positions in which definite DPs aaarted, that's the case, for examples,
of presentative structures (16a). However, in tas®P is modified, it acquires a definite
reading in the matrix clause, while its interprigtatis still indefinite in its original

position in the relative clause (namely, the prestere/existential one):

(16) a. There were (*the) men in the garden

b. The mgrthat there werg in the garden

A similar effect is found also in correspondencemass nouns, a category that usually
refuses strong determiners like, for example, defiarticles or universal quantifiers
(Alexiadou et al., 2000:11):

(17) Americans exhibit much/some/little/*the/*any/*alberage in such situations.

The interesting observation comes from the inseriba modifier to the mass noun, in
the form of a RC: in that case, judgments aboutkthd of acceptable determiners are
reversed, resulting in strong determiners prefewwedr the weak ones (again from
Alexiadou et al., 2000:11). This is taken as a podahe fact that the relative head takes

its definiteness from the determiner in the mattause, but is generated inside the RC.
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However, the argument is rather weak and the phenom could possibly find an
explication also under a matching analysis. Themgta in (18) indeed shows that heads
of relative clauses acquire definiteness, but dopnovide irrefutable signs in favor of

the raising hypothesis.

(18) American exhibit *much/*some/*little/the/any/all aoagethat is requiredn such

situations

Idioms offer further insights into the raising nawf the relative head. Whenever the
nominal part of an idiomatic expression appearsamespondence of the head of the
relative clause, the verb that completes the espmesmust appear in the RC (19a),
otherwise the structure results ill-formed (19H)isTis a strong proof in favor of the fact
that the relative head is first merged in the emdeddclause and only subsequently
extracted and promoted to the matrix clause (Atieet al., 2000:12).

(19) a. The headway that we made was insufficient

b. *We made the headway that was insufficient

One further argument comes from the observatidargfuages that differ from English
(the language on which much of the research ondgGskd) and Italian (the language of
interest in the present study): that is the casamjuages like Japanese, Quechua and
Lakhota, which have head-internal relatives. Thetégself-explanatory) label refers to
the fact that the head of the relative appearsnvitte relative clause, rather than external
to it (like in Romance and Germanic languages)erample from Lakhota illustrates the
structure (Alexiadou et al., 2000:13):

(20) [pe[ce Mary [por owiza wa] kage] ki] he ophewatu
Mary quilt a make the | buy

'l bought the quilt that Mary made'

In light of this phenomenon, any analysis claimihgt the head of the relative is

generated in the matrix clause is able to accoaht for some languages, those with
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head-external structures. In contrast, the raisinglysis offers the possibility for a
universal account, able to provide an explanatath bor head-external and head-internal
relatives, by claiming that the two differentiatelyofor the extraction part, while they
both start the derivation with the same structoaemely with the relative head merged in
the argument position of the relative clause.

All this arguments taken together - namely, thestexice of determiners that
exclusively select CPs, reconstruction effects #illiw for the control of reflexive
pronouns in the relative head from the subjechefRC, definiteness effects provided by
the determiner in the matrix clause to otherwiskefimite DP in the RC, external heads
making part of an idiom in the RC and the existentehead-internal RCs — lead
researchers in the direction of an account basékeoraising, rather than on the matching
hypothesis, on the complement account rather thaheadjunct status of RCs.

On top of these arguments, new inputs came froom&ay1994) refined proposal
in favor of a raising analysis. His contributioipresented a decisive turning point in the

study of RCs and therefore deserves to be presertedsively.
5.4.1 Kayne’'s (1994) raising analysis

Kayne’s (1994) analysis of RC builds on his theofyhe anti-symmetry of syntax. A
fundamental component of the theory is the Lineamrépondence Axiom (LCA), which
determines that binary branching is the only walguibd acceptable syntactic structures;
it follows that right-adjunctions are banned. Besmof thismodus operangdimaximal
projections contain no more than three elemenktseaa, a complement and a specifier.
These can combine only according to the order gée@rby asymmetric c-command,
namely the universal specifier-head-complementrorde

Building on previous analysis from Schachter (193] Vergnaud (1974), Kayne
comes to the conclusion that RCs are complemernketdeterminer in the relative head.
In other words, the relative head we find in thenralause consists of a D° that does
not take an NP as a complement; rather, it také® athe relative clause. The baseline

structure of a RC is exemplified in (21):

(21) [pp D° CP]
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Determiner and noun in the relative head do nohfaiphrasger se Rather, the noun is

initially generated within the relative clause (R2aerged either in the internal or in the
external argument position (depending whether tGetdrbe derived is an OR or a SR),
and it is subsequently extracted and re-merge@&cSP (22b). The D-N-RC linear order
is derived through this mechanism. A covert trackeft in the gap; this is still bound by

the moved element.

(22) a. prthe [pthat fp the professor helped (the) student]]]
b. [op the [peccrstuden] [cp that [pthe professor helped]i]

The analysis above concerriiatRCs, namely RCs introduced by the general
complementizethat, otherwise typical of declarative sentences. Haxenglish counts

a second kind of relative clauses, namely thogednted by relative pronouns of the
whichiwhotype. In this alternation, English exemplified ghessible strategies found also
in other languages. For example, Italian RCs arellys introduced by the general
complementizeche while their German counterparts make use of deelt relative
pronouns from theler/die/dasparadign®.

Turning the attention to RCs introduced by relapvenouns, Kayne (1994) assures
that this derivation is compliant with the struet@xemplified above. The author claims
that relative pronouns are generated within tharaemnt in the relative clause (the internal
one in the example in 22), in the position of tle¢edminer, so that they are part of the
DP moved to Spec-CP. Finally, the ultimate lineateo is achieved through a further
sub-extraction of the Noun from the moved DP (2@tie the first part of the derivation
takes place according to an identical procedudependently of the presence ahat-

complementizer (22) or of a relative pronoun (23):

(23) a. prthe [cpC? [rthe professor helpedd who student]]]]
b. [op the [speccr[ppwho student][cpC® [pthe professor helped]i]
C. [op the fspeccrstudent e who i [crC° [irthe professor helped][i]

43 This is just a generalization given that Italiaspses of relative pronoungu@légcui) in use in indirect
ORs and in non-restrictive RCs, while some vargeté German use the uninflected complementizer
for RCs.

128



Although Kayne’s (1994) proposal can account feagety of phenomena (among these
the derivation of noun-final RC found in languaties Amharic?), it is not immune from
critiques. Borsley (1997) points out a few isswesich, in his view, are left unexplained
by Kayne (1994) and require a certain machinetygt@accommodated. In particular, the
author focuses on the role of the determiner iaetm the relative clause and wonders
what its form and role are when it is not realiasda relative pronoun. He also wonders
what triggers the movement of the head NP outditleedDP in order to reach the SpecCP
position. A third issue arises from the observatwnanguages endowed with case
morphological markers (German, for instance): esth the relative head is marked for
the case assigned in the matrix clause, ratherttieaone in the RC: a circumstance that
speaks in disfavor of the raising analysis (arattsially one of the strong points used by
supporters of the matching analysis). Answersésdt{and other) questions are provided
by Bianchi (1999) and De Vries (2002), who refiheit initial hypotheses by building
on Kayne (1994) in order to achieve the explanatba wider range of phenomena.
With regards to Borsley's (1997) first point, Bian1999) assumes the idea that all NPs
are actually computed as DPs, in which the detegmican be optionally null
(Longobardi, 1994). In other words, bare NPs art atmitted and nouns enter the
derivation only in the form of DPs, in which theteleniner is eventually present, but
silent. That is precisely the case of the derivagremplified in (22) above. Moreover, it
is claimed that the silent D that raises to SpedS€Rirther incorporated and licensed by
the determiner in the matrix clause that sele@sR€. In Bianchi’s view, incorporation
and deletion of the internal D° are allowed duéhi® fact that the two Ds, the internal
and the external one, share their feature arrayepe for case).

Concerns regarding the actual trigger of the movesequired to derive RCs are
solved through the assumption of a system of featat work. Bianchi (1999) proposes
that the internally-generated DP is endowed witftRel] feature (which stays for
“relative clause”), and is therefore attracted® €P layer of the clause in order to satisfy
the Relative Criterion. The final step, namely gub-extraction of the noun from the
raised DP, is also justified by the necessity ttiisBaa selectional requirement. The

external D° is indeed characterized by an N-selaatifeature, which is not satisfied by

44 Ahmaric has RCs with the following linear ordeC-N. According to Kayne (1994), they are derived
through movement of the relative clause to SpeabBye the Determiner that initially selects it.
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the merged CP. Thus, it is necessary that the rmisas out of the CP in order to enter
the minimal domain of D° and satisfy its selectiomguirement for a [+N] feature.

The answer to Borsley’s third issue builds on Gisigl993) proposal: D° is the
element to be marked for case, while N° is not; tBlids to inherit case-marking
morphology from the D° it is selected by. Undesthssumption, it is therefore easy to
explain why the head nouper senot marked for any case, takes the case markéne of
external D°, precisely the last determiner it iestd by. Under this view, the idea that
head nouns are externally generated based on sleevaltion that they are marked by the
case assigned in the matrix clause, does not Imylsh@re. In contrast, a raising analysis
is perfectly suitable.

The opposition between the raising and the matchnajyses has been around for
a few decades, until a new proposal tried to red®iice dichotomy between the two
positions. In Cinque’s (2008, 2014) proposal, teavétion of a relative clause implies
the initial merge of both an external and an irdétmead noun and can imply both a
raising or a matching procedure, depending on dmguage at stake. Details of the

proposals are provided in the following section.

5.4.2 Cingque (2008, 2014): head internal/head externédtree clauses

Starting from the observation of languages showiegy different (and sometimes
contrasting) evidence with respect to the discusakernative procedures for the
derivation of RCs, Cinque (2014) comes to the amsioh that it is not possible to solve
the puzzle by eliminating either one of the twaealatives, the matching or the raising
analysis. This is due to the fact that the two ys&s alternatively account for phenomena
that manifest themselves differently in a varietly languages (e.g., reconstruction
effects). Therefore, the author shows how the tesitpns can be reconciled under the
assumption that RCs comprehend both an internaharekternal head in their structure.
Ultimately, his proposal includes a structure tlsadble to account for all types of RCs:
externally headed postnominal, externally headedngminal, internally headed,
headless relatives and correlatives. Cruciallylsb succeeds at accounting for cross-
linguistic variation, as the structure he propases powerful tool for the derivation of
many possible alternative structures. In what fefipl will sketch the basics of Cinque’s

130



proposal. The provided example takes into considerdhe case of externally headed
post-nominal relatives.

First of all, Cinque (2014) starts by recallingtii@ecause of the universal left-right
asymmetry that governs syntactic structures, medifthat appears to the right of a
lexical head (i.e. an adjective with respect toar) are not initially merged there. Rather,
the final word order is derived by merge of the ffiedin a functional projection to the
left of the relative head and subsequent raisirthefelative head above it. Once applied
to the specific case at stake here, it meanshieaRC is merged in a functional position,
inserted above the projections dedicated to Numefaljectives and the NP, but below
Universal Quantifiers, demonstratives and defideégerminers (Cinque, 2014: 172).

Two fundamental elements characterize Cinque’squalpfirst, the presence of an
internal and of an external head (as anticipateave}y) and second, the prenominal
position of the embedded clause with respect te#ternal NP. The basic terms of the
proposal are exemplified in the following syntacsitucture (adapted from Cinque,
2014:172):
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(24) The two nice books John bought

oF

DF dP 1=ExternalHead
John

1 two nice bools

v dP 2=InternalHead
bought

twro mice books

In the structure above, the presence of two funatia€C projections (Cand Q) is
necessary to host the two noun heads, in casebtitbyraise, so that both a raising and a
matching derivation are possible. With respecth® presence of two Cs, in Cinque’s
proposal, the higher node of the relative clauseigally an IP.

In case of raising, it is the internal headAdRat raises to Speg@nd acquires the
possibility to c-command the external head fromrtee/ly achieved position. It follows
that the internal head (dP2) is pronounced, whieexternal one (dis deleted at PF.
This procedure accounts for all the derivationalich reconstruction and island effects
are at hand, precisely for the fact that the proced head is the one originally merged

in the relative clause and it is therefore abledwotrol for the other elements in its chain.
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(25)

dP1=ExtemmalHeacd

AN

twomce books

dP2=IntermalHeacl

two nice books

The matching analysis differs from the raising gsial for the fact that both heads, the
internal (dB) and the external one (gRare raised to C functional positions, respecyivel
to SpecCPand SpecCP From this double movement, it derives that treeobetween
the two heads is reversed with respect to the tsireiccorresponding to the raising
analysis, namely: the external head in Spag@Ecedes and c-commands the internal
head in SpecGP It follows that the former is pronounced, whileetlatter remains

covered.
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(26)

Dp

the

dP1=ExtemalHead

FN

two mce books

Moreover, in (26), the fact that the Head to benptmced is the external one (crucially
the one that is not involved in a chain within fR€s) accounts for the cases in which
reconstruction and island effects are absent.

The potentials of the universal structure for R@sspnted in (24) can be further
explored by applying it to different kinds of relets (prenominal headed relatives,
correlatives, etc.), but the operation would exdbedyoals of the present section. For the
moment, | consider Cinque’s (2008, 2014) proposats basic lines, and these will be

sufficient in order to account for the experimemtealterial in use in the present study.
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5.4.3 Complementizers and relative pronouns

As discussed in previous paragraphs, the bulkefékearch on the syntactic derivation
of RCs has mainly concerned two issues soafgihe relationship between the head and
the relative clausdy) the relationship between the head and the gamadtéo the RC.
More recently, a further aspect of the derivatias httracted much attention, namely the
nature of the complementizers that introduce RCs.

In the raising analysis proposed by Kayne (199¢, ¢complementizethat is
generated in C and it takes an overt phonologarah fin case no relative pronoun enters
the derivation. In contrast, whenever a relativenpun of thevhawhichkind is present
in the internal DP that raises to Spec@ft is present only in a silent form, i.e. it is
covert at PF. More recently, the author has prapose new analysis for the
complementizethat, which focuses on the nature of the element. K¢g20&4) claims
thatthat derives from the demonstrative pronoun and isvedeint to a relative pronoun.
This is not surprising, especially in the lighttbe fact that other Germanic languages
(e.g., German and Dutch) have a similar mechaniémelative pronouns derived from
the demonstrative paradigm. What is particulartgriesting is that Kayne (2014) extends
its proposal to sentential complements and claimas this are ultimately instances of
relative clauses.

With respect to Italian, Kayne observes that thegementizerche introducing
SR and OR restrictive relative clauses is simiathie Englisithat for the lack of overt
number (and gender) agreement with the head nouhfa the insensitivity to the
animate feature [+/- humaf] However, contrary to English, he does not traeearigin
of che back to demonstratives, but to wh-interrogativamis. Indeedche appears in

questions (27) and exclamations (28) of the foltaykind (examples from Kayne, 2014):

(27) Che libro/libri hai letto?
'‘What book/books have you read?

(28) Che bel libro/bei libri hai letto!

'What beautiful book/beautiful books you read!

45 Although Kayne takes this to be not completelefrgiven that he manages to detect a few contexts i
whichthatis sensitive to the [thuman] feature.
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The fact that the Italiaohedoes not agree at least in number is quite sumgrisecause
other interrogative items do, that is the caseek@mple ofquale (also meaning ‘which’)
andquanto('how much’), which also agrees in gender. Theeefidayne (2014) claims
thatcheis not a modifier of the noutilfro), rather, it entails a structure similar to the
German expressiowas fur ein.? (‘What kind of...?") , very often reduced as in (29):

(29) Was fur Bucher liest du?
'What for books do you read?’

In (29), Kayne assumes the presence of a siler,nehich stays for 'sort' and actually
is the element the Wh-elemenas (‘'what') agrees with. The analysis is applied édso
Italian: che accompanies a silent head, represented as SORTefdle, Italian relative
clauses of the type in (30a) take the structur@@@b), in whichche precisely modifies
the silent element SORT, and not the nbomn (Kayne, 2014: 205):

(30) a.l libri che Gianni ha letto
"The books that Gianni has read’

b. 1 libri; [[che SORT]{]; Gianni ha lettd;

In a similar vein, the Italian relativizezui, used in obligue RCs introduced by a
preposition (31), is considered to be a form defrifrem a wh-item modifying the silent

head SORT and takingi-as a mark for the oblique case.

(31) La donna con cui parlo

'The woman with whom | talk'

More recently, Sanfelici & Poletto (2015) have wedkon the third kind of element that
can introduce a RC in ltalian, namelly quale. This differs from the other two
complementizerscheandcui) because it is used both in RCs introduced by arRPin

non-restrictive RCs; moreover, it shows number exgrent with the head. A review of
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the forms and uses that this complementizer takdgferent Italian varieties brought to
the conclusion that there must be a grammaticdé@tovork with respect to the features
that can be specified on the element. The authesanae that relative pronouns are
generated within a diachronic relative cycle thainaerns Wh-pronouns and

demonstratives. The cycle takes the following steps

(32) 1. wh-pronoun-> 2. agreeing complementized 3. complementizer> 4.

demonstrative> 5. wh-pronoun.

Under this view, it could well be the case thatdleeivation of the complementiztrat
from the demonstrativéhat (Kayne, 1994) is actually only a narrower portadra larger
cycle at work in languages in a diachronic perspect

Although the issue has been only more recentlyess$ed in the literature, it offers
the possibility to deepen our understanding ofidtalRCs, in the hope that this will

contribute also to a better understanding of howaR&Ccomputed (see Section 5.5).
5.4.4 Relative clauses: a classification

In the preceding sections, while revising the ngintactic accounts to the derivation of
RCs, | overlooked an important aspect, namely &loe that a variety of structures goes
under the “relative clause” label, although theyywveften differ from the semantic and
syntactic points of view. In other words, differdamds of RCs exist. In what follows, |
will limit myself to provide a brief overview of hmajor kinds of RCs by adopting a
descriptive attitude, without entering the syntadetails that account for the manifested
differences at the semantic level. For the classin, | follow Grosu & Landman
(1998).

The first distinction to be drawn is the one betwkeaded and non-headed relative
clauses. The discussion in the previous paragragtisessed arguments concerning the
former kind, in which a noun head appears exteynialthe RC, i.e. in the matrix clause.
Non-headed relative clauses are so called bechagald not overtly realize an external
lexical head, although expletive functional elersentt light nouns are present. Rather,
the N endowed with the [+Rel] feature is generatsdle the RCs and does not leave it.
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Moreover, headed relative clauses can be subdivided least three categories:
appositive (ARC), restrictive (RRC) and maximalginfMRC) relative clauses.
Restrictive relative clauses define the restrictofrthe determiner; they contribute at
individuating the precise intended referent. AppwesiRCs differ from restrictive RCs
because they do not contribute to the restrictibthe meaning of the noun; i.e., they
modify the head noun by providing further inforne&ti but do not participate in
individuating the exact referent.

Finally, the function of maximalizing RCs is to iadiuate the unique maximal
individual that can satisfy the description introdd by the head noun. For instance, RCs
of the degree type belong to this class: they iddiate precise amounts rather than
general properties. The examples provided belowr ref specific amounts of wine
(adapted from Alexiadou et al. 2000):

(33) The wine that there was on the table

(34) The three bottles of wine that there were on thieta

A baseline classification of RCs is necessary lier sake of clarity and completeness;
however, the issue will not be further analyzeddepth here. In what follows, my

attention will mainly focus on restrictive relaticiuses.

5.5 The processing of relative clauses

Besides their syntactic derivation, relative clausee very interesting also from a
different perspective: the one taking into consatien their computation. In the last
decades linguists devoted many efforts to the cehmmsion of a well-known

phenomenon, namely the asymmetry between subjecbhject relative clauses. By
‘asymmetry’, it is commonly meant that SRs (35) precessed with less effort in

comparison to ORs (36):

(35) SR: The student that helped the professor comes ltiady

(36) OR: The student that the professor helped comes fialy
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Both sentences in (35) and (36) are characterigetidopresence in their structure of a
gap to be filled with the head of the relative slauln order to understand the sentences
correctly, the parser must identify the gap ani iirto the relative head; this means that
the head must be interpreted within the relatiasé, in the position where it initially
merged and where its trace is not spelled-out.rélevant aspects of the structures for
(35) and (36) are reproduced respectively in (Bid) @8), with traces exemplified within

angled brackets.

(37) SR: The student that <the student> helped the gsofecomes from Italy

(38) OR: The student that the professor helped <theestxdcomes from Italy

Much debate concerned the role of those tracesttaid position in determining the
asymmetry in processing between SRs and ORs. Bgfong into an overview of the
proposed accounts, | would like to further emplasie relevance of the phenomenon
by recalling the fact that difficulties at OR corapension and/or production are a well-
attested phenomenon. The asymmetry is indeed adab@anadults (De Vincenzi 1991a;
Gordon, Hendrick & Johnson, 2001; Traxler, MorrisSgely, 2002 among others), as
well as in impaired speakers (Caramazza & Zuriff6 Friedmann, 2008; Garraffa &
Grillo, 2008; Grillo, 2008), and in L1 acquisitiofContemori & Belletti, 2014;
Friedmann, Belletti & Rizzi, 2009, Kidd, Brandt,even & Tomasello, 2007, among
many others). Only few studies report the mirrattgrn, with ORs favoured over SRs;
interestingly enough, those studies concern langgiagaracterized by pre-nominal RCs
(Hsiao & Gibson, 2003; Lin & Garnsey, 2001; for Gé&se) or ergativity (Carreiras et al.,
2010; Laka, 2012; for Basque). However, the obdEmas not robust because Hu
presented contrasting data for Mandarin: in hedystboth children and adults show a
preference for SRs over ORs (Hu, 2014; Hu, Gavaeudgsti, 2016), in line with the
standard asymmetry described above.

As for adults, the canonical asymmetry usually gg@emore sharply in on-line
studies that imply (multiple) embedded RCs. Indé¥dsren and Gibson (2002) prove

how the locus of attachment of the RC, either witiie matrix clause or at its right, is
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particularly relevant. The authors find a cumulatieffect that determines centre-
embedded RCs (39) to be more challenging than tigiit-branching equivalents (40).

(39) The professor that knows the student comes froiy Ita

(40) The professor knows the student that comes froiy Ita

The effect is due to the necessity in (39) to kbedirst chunk of the matrix clause active
in the working memory during the processing of R@, before meeting its conclusive
part. Traxler et al. (2002) sample adult processihBCs in a study supported by eye-
tracking techniques and find out that native Efgkpeakers need prolonged fixation
times for the comprehension of ORs with respec3®Rs; moreover, participants more
often tend to regress backwards while readingdah@aér in comparison to the latter. The
experimental design also allows for a further ieasting observation: stimuli entail centre-
embedded RCs, so that the sentence continuestlh#esubordinate clause, with the
matrix verb and its object. In this final senteipoetion, effects of increased difficulties
for ORs manifest in the form of a spill-over effewhich means that prolonged fixation
times (to be interpreted as prolonged processing)talso characterize the final portion
of the matrix clause in the case of ORs. Cruci@is do not produce this effect. Gordon
et al. (2001) reach similar results with a selfgghceading task in which they detect
longer reading times for ORs, especially in theecese include two full DPs, both
designating animate referetftsA second interesting result of their study conser
accuracy in sentence comprehension: participaatsare correct in answering questions
concerning complex sentences including SRs, therptax sentences including ORs.
As for Italian, the processing of A’ dependencigsult native speakers is directly
addressed by Marica De Vincenzi (1991a, 1991b)en vmork on syntactic parsing
strategies. The author finds a sharp asymmetry datwsentences entailing subject
extraction and the ones entailing object extragtisith the former preferred over the

latter. However, given that her experimental matemainly covers different types of

46 | will examine in more details the role of animaayd lexical restriction in the processing of R@s i
Section 5.6.3.3.
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Wh-questions, the results of her work will be mexeéensively illustrated in Paragraphs
5.6.

The bulk of the research on the subject-object asgtry deals with L1 acquisition
and aims at unveiling how children proceed towdnésmastery of RCs. In these studies,
adults are often enrolled in the control group pralide data that are taken as baseline
for the evaluation of child performance. In manges task designs and stimuli are tailor-
made in order to meet children’s abilities anddfage their level of complexity is kept
as low as needed in order to allow young childeeprovide with meaningful feedback.
In those contexts, adult participants usually penfat ceiling in all conditions, failing to
provide us with further evidence for the Subjecfg@basymmetry. Only few studies on
child acquisition also provide interesting resutisncerning adult proficiency. For
instance, Contemori and Belletti (2014) find owtthalian adult speakers tend to avoid
the production of ORs by adopting a passive voice.

In what follows, | will illustrate the accounts thteave been proposed so far in order
to illustrate the asymmetry between subject andalRCs. In this, a particular attention
will be dedicated to the proposal advanced by Fneth, Belletti & Rizzi (2009; and
much subsequent work), according to whom, the caatiom of RCs observes locality
constraints. As mentioned, the bulk research ontdp& has been carried out with
children; the review will therefore present a numbiestudies covering L1 acquisition,
along with studies on adult proficiency and languagpairment. Indeed, due to their
complexity and their status in the competence tf adult and young speakers, previous
studies already used RCs to sample the syntacticpescessing abilities of speakers
affected by impaired linguistic abilities (Caramaznd Zurif, 1976; Friedmann, 2008;
Garraffa & Grillo, 2008; Grodzinsky, 1989). The i@w of previous studies and accounts
plays the role of setting some critical issues Hratof fundamental importance for the
design of the task in use with PADs, and the intggtion of the results presented in
Chapter 7.

5.5.1 Accounts to the subject-object asymmetry in redatlauses

Many different accounts have been proposed in dodexplain the observed asymmetry
between syntactic derivations entailing argumerttagxion either from the subject or

from the object position. Different classificatiookthe provided accounts are possible,
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depending on the parameters and factors thatlega &6 guidelines. | classify each study
according to the linguistic or the cognitive aspemth account mostly focuses on. | will

distinguish between memory-, processing- and syiotaased accounts: the first group

of accounts focuses on the role of working memorgentence computation, the second
one on processing strategies, and the third ongyotactic structures. Most ideas and
hypotheses advanced in the past decades brokedrtesdf this schematic classification

and considered the interplay of different fact@$he cause of enhanced difficulties with
ORs. | decided to classify the different accoumisoading to the component that seems
to characterize each at most.

Memory-based accounts (Ford, 1983; Frazier & Foti®r8) focus their attention
on the limitation that working memory sets to oapacity to compute syntactic structures
characterized by increasing levels of complexiwy, iecursive embedding. According to
Frazier & Fodor (1978), the parser proceeds byyaia a limited amount of words at
the time, cutting the word string into sub-unitsprder to try to assign them a structure.
In case one (or more elements) in the string &estannot receive a proper role in the
structure, storing loads highly increase, thus cedy memory resources for further
analysis, at least until a proper structure ismstoicted. Along similar lines, Ford (1983)
claims that (embedded) ORs bring along a heavieddmuthan SRs do, because they
require the parser to keep in mind the unassigakdive head for a longer time span,
before assigning it to the proper gap. When a gjapett, the parser must search backwards
for a proper filler. Gaps in the object positioniauatically require longer inspections in
the previously processed sentence portion, bedhed@ler is set further away. Gibson
(1998) shifts the attention to integration costsl @mims that parsing demands are
determined by the number of elements that interdseteeen the filler and the gap.
Building on Bever's idea (1974) according to whétime syntactic items (e.g., pronouns)
are easier to process than others (lexical refgexpression), Gibson claims that lexical
referents are particularly demanding because tleeyire higher levels of lexical,
semantic and discourse activation for their inteégnain the structure. Gordon, Hendrick
and Johnson (2001) further refine the proposal fayothesising the existence of a
similarity-based interference. In their study, aughfind reduced parsing difficulties in
ORs when the subject and the object belong tordifteword classes, for instance a

pronoun and a noun. In their view, working memasyparticularly challenged by

142



sentences in which the involved DPs are highly lsimibecause of the difficulty at
keeping both in mind and discriminating between {almost identical) elements, while
assigning them different syntactic functions ansicdurse roles. Accordingly, clearly
different elements, e.g. a noun and a pronounljtitei processing. This contrasts the idea
that lexical categories are associated to spdeiiels of complexityper se as proposed
by Gibson (1998) for pronouns. In line with Gordenal. (2001), | assume that the
processing demand of an element is not to be deteda priori; rather, the context in
which the element appears is crucial to deterntsprocessing demand.

As already mentioned, a second group of accountgas the observed asymmetry
between subject and object extraction to processnategies. McWhinney & Pléh (1988;
but see also McWhinney, 1987) claim that the pdyagéds expectations while processing
a sentence; in particular it tends to form and ma&nperspectives in which elements
maintain fixed functions. If the parser meets add analyses it as the subject of the
matrix clause, it expects that the item maintaiiesgame function whemodified by a
RC. If this is not the case and the element igyassi a different syntactic function, the
parser is forced to change perspective, resultimgemhanced processing loads.
Perspective maintaining is economical and allowssimoother sentence processing.
Certainly, the focus of processing-based accourttsei claim that processing takes place
always in an economic way, in which predetermineac@dures or strategies play a
facilitating role. That is precisely the core idefathe Active Filler StrategyHypothesis
(Clifton & Frazier, 1989; Frazier & Clifton, 1989he parser tends to assign a filler the
first possible gap in order to build the simplessgible structure. De Vincenzi (1991b,
1996) also specifies that the parser avoids pdsiglaodes that are not necessary, but,
at the same time, does not delay the insertioraudired chain members. In other words,
the parser is engaged in building just the propssunt of structure needed to represent
the linguistic input. This strategy works partialyafine for SRs because the filler (the
relative head) is assigned the first possible gamely the one corresponding to the
subject position in the relative clause, and preicgscompletes successfully. In contrast,
the strategy is less proficient when it comes tsQORthis case, after assuming a gap in
the subject position, the analysis must be revessdl corrected, in order to allow the
assignment of the head to the correct object positinder this view, prolonged reading

times for ORs are the manifestation of the ongaagection of the initial structure.

143



However, the described principle does not pretiefiossibility to reduce the asymmetry
between subject and object relatives through apodetion of the arguments involved in
the derivation. In this sense, it cannot accounsémme of the experimental results | will
review below.

Processing-based accounts also include a propbaaldedicates a particular
attention to discourse constraints. The claim msnfdized in Kidd, Brandt, Lieven &
Tomasello (2007) and it states that speakers peodDRs only under specific
circumstances. The first condition authors seh&odomputation of ideally-formed ORs
is the presence of inanimate referents in corredgoce of the relative head (see also Fox
& Thompson, 1990). As animate referents stronghger SR representations, in their
view inanimate nouns posit looser constraintsierdentence interpretation and therefore
favour an OR reading. The second condition forligggarmed ORs concerns the subject.
According to the author, subjects of ORs most oftefier back to referents already
presented in the discourse and therefore are esqut@s the form of pronouns. According
to Kidd et al. (2007), these two constraints talagether, namely inanimacy of the head
and pronominal subjects, represent basic conditionshe spontaneous production of
ORs and indeed characterize the majority of utt€@&s. The authors take the issue to
have a certain relevance at the processing levause computation takes place based
on statistical data. In other words, frequency ¢ determines speed and accuracy in
processing, assumed that very frequent structueetaater and better processed. In the
authors’ view, the same principle holds for L1 asgion too, with children producing
earlier and better the structures that they mamendind in the linguistic input. Authors
also review previous studies from this perspectine claim that the subject/object
asymmetry widely found in a variety of tasks ismbtely due to ill-formed ORs in the
experimental input. That equals to say that theafseery rare and not-common-at-all
ORs is the primary cause of poor experimental perémce.

| now go back to the issue of the distance betwi#len and gap because this is
relevant in the first of the syntactic-based acteuinvould like to mention here, namely
theStructural Distance Hypothedisrmulated by O’'Grady (1997; O’Grady, Lee & Choo,
2003). O’Grady thinks of distance neither in teroisiumber of referents entering the
discourse between the filler and the gap (as irs@ib1998; Gordon et al., 2001) nor in

linear terms (De Vincenzi, 1991b, 1996), rathestmictural terms. The author claims that
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complexity is proportional to the degree of embaddind therefore to the gap depth. In
his view, what is crucial is the number of syntacibdes that are necessary to create SRs
and ORs. Given that the latter entails more noddke structure assumed by O’'Grady,
effects of increased processing difficulties armatically explained.

Authors who build on the principle of Relativizedrinality (Rizzi 1990, 2004)
in order to explain the asymmetry, take quite &ed#nt syntactic approach. Grillo (2009)
and Friedmann, Belletti & Rizzi (2009) first obserthat locality constraints are at play
in ORs. In ORs the internal subject intervenes betwthe extracted object DP and its
target position in the CP layer of the RCs. Thetagtic principle also accounts for a
variety of phenomena observed in previous studigsnentioned above). For example, |
refer to the issue concerning the asymmetry (brougtby Gordon et al., 2001) between
lexical referents and pronouns and the differenysmMa which they can alternatively
improve or not OR comprehension, or to the roleygudaby the number of referents
intervening between the filler and the gap (Gibsb@98). All these issues find an
explanation under the syntactic formalization adteroy RM, as | will show in the

following and in the subsequent sections.

5.5.2 A Relativized Minimality account of relative classe

Relativized Minimality (Rizzi, 1990) is certainlyohnew to linguistic research, but
its theoretical potential is still under investigat Only more recently it has been
proposed that RM can offer a precise explanatica\tariety of phenomena observed in
RC computation. The first observation comes frontl@&§2009) in his PhD thesis on the
computation of A’-dependencies by agrammatic pé&iethe hypothesis is further
explored by Friedmann, Belletti & Rizzi (2009) mefr seminal work on L1 acquisition.

I will now start by briefly illustrating the basicg RM in order to show how the principle
applies to RCs.

Relativized Minimality is grounded on the fact tisgitactic relations must take
place locally, where by 'locally’ it is meant tmeadlest structural domain where a relation
can be satisfied (Rizzi, 1990). The minimal confggion to take into consideration in
order to understand how RM works consists of tmeelelements in (41): the original
position of the extracted element (2), its targegipon (X) and an intermediate position

(Y).
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(41) .. X..Y...Z...

Given the configuration in (41), Z can enter in i@mimal configuration with X, namely it

can satisfy its syntactic relation in X, only iftiwo following conditions are met:

a) Y is not of the same structural type as X;

b) Y does not intervene between X and Z.

In the conditions above, being of the 'same tygpetuivalent to sharing relevant features
and 'intervening’ means blocking the movement ebwards its target position in X.
Once applied to relative clauses, the configuratiqd1) looks like (42) for SRs and (43)
for ORs:

(42) SR: The student that <the student> helped the gsofe

X Y Z
1 |
(43) OR: The student that the professor helped <theestxd
X Y Z
4 |

In (42) there is no element intervening betweenrdiativization site Y and the target
position X, and the two positions can enter intgyatactic relation without further
complications. In (43) the configuration involvdsde positions: the target position X
attracts the object from its embedded positiomAetween, there is the subject Y. If the
subject were exactly of the same kind of the tapgsition, ORs would result in being
illicit constructions; but this is not the casetli&, the fact that ORs are grammatical but
difficult to process, signals that the subject (¥@spite being inserted between the two
relevant positions, does not reach the thresheflel lef activation in order to completely
block the derivation, i.e. the movement of the obj@wards its final position. The
intervention of the subject makes the computati@nendlifficult. As stated in condition
(1) above, the features shared (or not sharedhdynt/olved elements in the derivation

determine whether intervention will take place alatk the movement or not. According
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to Friedmann, Belletti & Rizzi (2009), the fundartedrfeatures to be considered for the
derivation in (43) are [+Rel] and [+N]. The firsh® belongs to the class of discourse-
related feature and is represented both in thdiveldead (the probe) and in the
relativization site (the goal) and it is actualhetfeature that triggers the formation of a
RC. The second feature, [+N], stands for lexicalrretion and is represented in the three

involved positions:

(44) OR: The student that the professor helped <theestxd
[+NP, +Rel] [+NP] [+NP, +Rel]
X Y Z

The subject (‘the professor’) shares some reldgatires with the relative head, at least
the fact of being characterized by a lexical restn; on the other hand, [+Rel]
characterizes only the relative head and the wetation site. Thanks to this feature,
which makes positions X and Y different enoughetiméntion is avoided.

After the first proposal formulated in Garraffa &il® (2008; Grillo 2009) and in
Friedmann, Belletti & Rizzi (2009), much subsequeatk focused on the analysis of the
possible further implementation of RM into the & of RCs. The observation that
features like animacy of the relative head and gnatital class of the embedded subject
have an influence on speakers’ linguistic perforoearraised questions concerning
whether it is precisely feature manipulation on tekevant items that is able to trigger
visible effects on the processing of the correspampdtructures.

The Principle of Relativized Minimality is intrir=lly syntactic in nature and it
determines how processing takes place accordigyritactic constraints. Under this
view, the dichotomy between processing- and syictbetsed accounts to the
subject/object asymmetry must be reconciled.

The next section is dedicated to a review of stdwich have contributed to
pointing out which features (and which sorts of ipatations) are responsible for
reducing the processing load imposed by ORs. Alithauost recent studies on the issue
were conducted on children engaged in L1 acqursitioeir results are nonetheless of a
crucial importance for the design and the integireh of the study | will present in
Chapter 7.
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5.5.3 Factors reducing the complexity of object relatives

While reviewing studies concerning different acdsuio the subject/object asymmetry,
| came across works that claim that differencesvéen the two involved DPs can
improve the processing of ORs (Gibson, 1998; Goreloal., 2001; Kidd et al., 2007).
Different factors (e.g., animacy and word class)aalled into cause, but all cited authors
fail at individuating the precise role of those msyetries and the mechanism allowing
for better processing in case of mismatch in charestics between the two arguments
involved in the derivation (the internal and theteemal one). Crucially, Friedmann,
Belletti & Rizzi (2009) succeed in pointing out ttemmon principle that regulates how
mismatch can improve OR processing and they alsodiize it into syntactic terms.

In the preceding section | reported that ORs ardenatifficult by the fact that the
target and the potential intervener in (44) arg/\&milar, where by 'similar’, it is meant
that they share some features, for sure at leddP]+which stays for the lexical
restriction. Still, the two positions differ thanks the [+Rel] feature that characterizes
the target but not the intervener. The configuratad the relevant positions for the
computation of ORs is represented in (44), in whiahfeature arrays of the target and
the intervener are in an inclusion relation, in ¢kase that the features characterizing the
intervener are a sub-set of the features entailduei target. Grillo (2009) and Friedmann
et al. (2009) claim that it is this specific feauwarray of inclusion that determines the
difficulties in parsing ORs. Indeed, children’s wéow performance on this kind of
structure allows the authors to claim that yoursgperakers apply a stricter version of RM,
by blocking derivations in which the feature arrayfsrelevant positions are in a
configuration of inclusion. Otherwise the inclusiconfiguration hinders the processing
of ORs in adult speakers, but does not block itpetely. Belletti et al. (2012) confirm
the observation for adults, but refine the analf@isdanguage acquisition and claim that
the child grammar allows only feature configuraioof non-inclusion, namely
disjunction and intersection. Authors summarizertheposal as follows (adapted from
Belletti et al., 2012: 1063):
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(45)

Target Intervener  Trace Adults Children
Identity +A +A <+A> * *
Inclusion +A, +B +A <+A,+B> ok *
Intersection +A, +B +B, +C <+A, +B> ok ok
Disjunction +A, +B +C, +D <+A, +B> ok ok

With respect to the hypothesis summarized abovietBeet al. (2012) claim that only
features responsible for movement attraction arelved also in the computation of the
feature arrays that determine the well-formednéssoonfiguration.

In the last few years, much work has focused ors#aech for the features that are
relevant for the computation. Authors focused oqcld restriction, number, animacy,
gender, case, passive voice, and resumption. lcamg ¢o review relevant studies on the
role of those features in what follows.

In addition, | would like to remark that | am goitgreview both comprehension
and production studies in the following sectionsuill focus on the features taken into
consideration by the different studies and disrg@gaymmetries that might arise between

production and comprehension in language acquiséia in adults.

5.5.3.1 Syntactic category and lexical restriction

After claiming that RM regulates RC processingge@mann, Belletti & Rizzi (2009)
support their hypothesis by showing that featurenmaitch improves OR comprehension
in Hebrew-speaking children aged 3;7-5;00. Forrtharpose, authors employ different
syntactic categories for the two arguments involwvethe derivation. In particular, data
from several sentence-to-picture matching task®rtejpnproved comprehension on
conditions entailing at least an argument not zedlias a noun. In free ORs and in ORs
with an impersongbro in the subject position, the absence of a lexestriction in either
one of the two arguments sharply allows for bettanprehension, with respect to the
baseline condition in which both arguments are wmadb with lexical restrictions.
Therefore, a mismatch in lexical restriction canliseed among the features that are
relevant for the syntactic derivation.
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The account put forth by Friedmann et al. (2009 grovides a good explanation
for results gathered under very different approadcel accounts. | refer to the results
collected by Kidd et al. (2007) with German and kstgspeaking children and by Arnon
(2010) on Hebrew. Both studies report that childseéart producing ORs with subject
pronouns, being this the condition favoured byalisse-related constraints and therefore
resulting in the most frequent configuration in thygut. If we look at the results from the
RM perspective now, it is evident how the procegsinfavoured by a feature mismatch
between the internal and the external argumentwedo

The reviewed study shed also new light onto theltegpresented by Gordon,
Hendrick & Johnson (2001) and by Warren & GibsddO@) with adult native speakers
of English. In the former study, authors find diffet patterns of performance in
accordance with the nature of the arguments ingblsebject pronouns and proper names
lead to faster reading paces, as compared to thditmm involving two full DPs.
Equivalent results are obtained by Warren & Gib&i92) in a task in which adult native
speakers of English are requested to evaluatetet dof difficulty of different sentences.
In doing so, participants show that they find ORghwwo DPs more difficult than
sentences in which the embedded subject of thei©Rpresented by a proper noun or
by a subject pronoun, especially in the casesbhaid 29 person pronouns. In their
questionnaire, third person pronouns also brinqigalevaluations corresponding to
facilitated processing, although to a lower extdohder the account proposed by
Friedmann, Belletti & Rizzi (2009), the two expeents on groups of English native
speakers reinforce the idea that sensitivity torgnatical category is visible in adults’
performance too and is not a mere characteristid agfcquisition.

An open issue with respect to the role of pronoim®©R computation is the
relevance that different pronouns can assumegtgarch question concerns in particular
third person pronouns. Haendler, Kliegel & Adand13) find that facilitating effects
drops when a third person pronoun is elicited, desgxcellent results with first and
second person pronouns. The results clearly resethkel one reported by Warren &
Gibson (2002) for adult English native speakersediier et al. (2015) explain the effect
as due to the accessibility of the referents in disgourse. First and second person
pronouns unambiguously signal referents directiyoived in the discourse, while®3

person pronouns entail a harder task, i.e., theeh@aust search the previous discourse
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portion and the broader context in order to indmatk the possible referents
corresponding to the pronoun, thus overloading andsening the processing. With
respect to this issue, it would be very interestongerify the effects that the introduction
of proper names could generate in the processiiRsf but unfortunately the study did
not include conditions with the mentioned charastiex

Besides the issue concerning third person pronalata,overall consistently show

that a mismatch in lexical restriction improves pGcessing.

5.5.3.2 Number

Adani et al. (2010) report that a mismatch betwsiegular and plural arguments can
improve the comprehension of ORs with respect te @Rvhich both the subject and the
object DPs are characterized by the same valubéanumber feature, either singular or
plural. The comprehension study consists in a seet#o-picture matching task, in which
50 Italian speaking children (between 5 and 9 pédir are enrolled and sampled on the
comprehension of centre-embedded RCs. Resultstfierstudy clearly speak in favour
of a facilitating effect emerging when the Objed®-bBf ORs moves across the subject-
DP and is characterized by a different number featddani (2012) employs the same
design also with English-speaking children in thens age range as the Italian ones
(except for the absence of children at age 5) amdisfequivalent results, with the
mismatching condition allowing for better accuralestn the matching condition.

Results are confirmed also by an on-line task peréal by English-speaking
children (Contemori & Marinis, 2014). The self-pdgeading task in use does not reveal
any relevant difference among conditions with resp® how they are read; the
asymmetry arises only on the subsequent compredretesk.

Guasti, Stavrakaki & Arosio (2008) report resuttani a task that manipulates the
position of the subject (either pre-verbal or pestbal) as a relevant factor and uses
number mismatch as a disambiguating strategy fas. @Rethors report that the effect of
number mismatch is amplified in co-occurrence \pitt+verbal subjects. Namely, center-
embedded ORs are better processed when they amldguated both by number
mismatch and by the pre-verbal position of the acthjwith respect to the condition in
which only the former factor is at play and the jsabfollows the verb. The claim is

based on data provided both by Italian and by Gepelaking pre-school children (age

151



range for ltalian: 4;5-5;9; for Greek: 4;5-5;6).erafore, pre-verbal subjects play the role
of providing the hearer with a clear cue of the taat the filler cannot be assigned to the
subject position as there is no gap to be filledhiat precise position. This interplay
between number mismatch and subject position eraénge production task reported in
Belletti & Contemori (2010) too. The two authorg to elicit ORs with matching and
mismatching DPs (with respect to number features) ind that children are not
automatically facilitated by this strategy in theroduction. Children very often fall back
into ambiguous RCs by producing ORs with post-viesb@jects and matching number
features. The authors therefore interpret the tesd biased by a side effect, namely
agreement attraction from the relative head. In @RBambiguated via number mismatch,
attraction effects emerge: the verb changes iesesgent pattern by taking the features of
the object in the sentence. Interestingly enougie-vperbal subjects contain the
phenomenon and hinder agreement changes; in otrdsywhen the subject is produced
pre-verbally, it agrees with the verb in a consiste@ay; when the subject is produced

post-verbally, agreement attraction from the hdfati@OR is at play.

5.5.3.3 Animacy

Studies carried-on outside the RM account havepedgently proved that animacy plays
a relevant role in the processing of ORs. In palkdic Kidd et al. (2007) claim that an
inanimate head is the prerequisite that alfdier spontaneous production of ORs. This
assumption is based on discourse-related constramt is taken to characterize adult
spontaneous production. ORs with inanimate heaglsharefore the most frequently-
produced kind of ORs, a factor able to influencédccquisition. From the authors’ point
of view, children start their production by the &rte structures that they most often find
in the input, namely ORs with inanimate heads.

The assumption is confirmed by on-line studies wattult English speakers
(Traxler et al., 2002; Gennari & McDonald, 20093 amith adult Dutch speakers (Mak,
Vonk & Schriefers, 2002). In Traxler et al. (20@)glish native speakers undergo an
eye-tracking task sampling the reading of embe®fRsl and ORs. In ORs they perform
faster on conditions entailing an inanimate heatlaananimate subject. The same holds

4T The second prerequisite Kidd et al. (2007) poirtis the presence in the relative subject of apuo
rather than of a noun.
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true for the word-by-word self-paced reading taskipleted by Dutch native speakers
(Mak et al., 2002), who also show an effect of aaum

The assumption that a mismatch in animacy playsdeain the processing of ORs
is in line with the principle of RM (Rizzi, 19903s illustrated in the previous section
(Friedmann, Belletti & Rizzi, 2009; Grillo, 200H0owever, studies conducted under this
approach (i.e., RM) failed at proving any facilitgt effect triggered by animacy. For
what concerns children, the hypothesis is unsutidgsgested both with European
Portuguese (Costa, Lobo & Silva, 2011) and withn@ar (Adani, 2012). For instance,
only Adani (2012) finds an effect of animacy foetbomprehension of ORs, but this is
weak and limited to 4-year old children; the latéfiect disappears in older subjects (5-
year old) and in adults.

As for adults, Belletti & Chesi (2011) directly agds the issue with Italian native
speakers in an elicited production task. Againeffiect of animacy emerges, in the sense
that Italian adults reacts to the stimuli with asistent strategy, independently of whether
the head of the OR is animate or inanimate.

In conclusion, in the light of contradictory resilthe issue of the role of animacy

Is still open.

5.5.3.4 Gender

Adani et al. (2010) first address the role of gendenhancing the asymmetry in features
between the two arguments involved in the derivatibORs. Their study enrols Italian-
speaking children from age five to nine and impiesimber of stimuli in which different
genders characterize the characters depicted setitence-to-picture matching task. The
notion of gender in use in their work corresponalgtammatical gender; indeed, the
characters are all taken from the animal realmiahanouns referring to animals are
usually characterized by a fixed grammatical gendenich does not necessarily
corresponds to the natural gender of the animal. ikRstance,coniglio (‘rabbit’) is
masculine, whileapra(‘goat’) is feminin®. According to the results, Italian children are
not sensitive to the gender feature and theiraiffies with OR persist unaltered, also in

48 Some animals, usually the ones humans are traditjomore familiar with, have both masculine and
feminine form, depending on the actual natural gemwd the referent: for exampimtto (‘'cat.M’) andyatta
(‘cat.F"). See Chapter 3 for a more detailed rewieuhe topic.
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the case of gender mismatch between the relatiad bad the subject of the relative
clause.

Belletti, Friedmann, Brunato & Rizzi (2012) confirthe results with a different
group of Italian-speaking children, while the sadoes not hold for Hebrew speaking
children. Indeed, the latter group shows sensytitat gender features. A mismatch in
gender between the involved arguments allows foeeoed comprehension of Hebrew
ORs. The asymmetry between the two groups of @nlditalian versus Hebrew speaking
subjects) is not surprising if we consider the adight status of gender in the two
languages. In Hebrew verbs have a rich agreememphulmgy, which includes a
morpheme expressing gender agreement with the duljiile this is not the case in
Italian. The authors therefore deduce that gendematch does not have an effper
se rather it manifests only in those languages inctvhgender plays a relevant
morphosyntactic role and contributes at triggetlmgmovement of the extracted phrase
towards its target position. Based on these reshisauthors also get the chance to refine
the RM account they propose and they come to theclgsion that only features
contributing in the process of triggering movemémiards the target position are
relevant in the computation of intervention. Itigdes that gender is relevant in Hebrew
but not in Italian.

Moreover, the presence of gender mismatch createsnfiguration of feature
arrays that cannot be classified under inclusiba fiotential intervener corresponds to a
subset of the features characterizing the targatjer, it is a case of intersection, in which
the potential intervener and the target positioarstonly some of their features and
distinguish themselves for others.

5.5.3.5 Case

Despite its relevance in syntactic computationedaas received a limited amount of
attention within the study of RCs. Guasti, Stavkaks&a Arosio (2008) showed that in
Greek case helps disambiguating the reading bet8&snand ORs and ameliorates the
comprehension of the latter. In their study, awthadso compare the effect of case to the
effect of disambiguation via number agreerfie(dombined with pre-verbal and post-

verbal subjects), and find that the former (casambiguation) allows for more effective

4 Greek allows for case neutralization in nouns redriith neuter gender.
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comprehension, especially when compared to sergesrdailing number mismatch and
post-verbal subject$

5.5.3.6 Passive voice

Studies based on the elicitation of RCs offeredoghygortunity to unveil more details on
how children and adults react when a ORs is prothpteparticular, speakers tend to put
in practice a variety of strategies that allow@R avoidance.

In what follows, | focus on a strategy that has egyeé in a significant number of
studies, namely the use of object relatives witlpagsive voice (POR henceforth,
following Belletti, 2014; and Belletti & Rizzi, 2@&) in order to convey the exact meaning
of the attended ORs. This kind of structure (46)ststently emerges in the production of
adult Italian speakers.

(46) Lo studente che e aiutato dal professore
The student that is helped by_the professor
"The student that is helped by the professor

The phenomenon is observed in Contemori & Bel{@fiil4) through an adaptation of a
preference task first proposed by Novogrodsky &déimann (2006). In this, Italian adults
perform very consistently, namely all participapteduce PORs to a variable extent that
altogether covers the 88% of the total amount o @Rduced in the study.

In the same study, authors also find out that chiigrogressively tend to emulate
adults’ performance by gradually increasing the benof PORs produced in place of
ORs. Children younger than 4 do not produce any ;P@le the first occurrences
appears at age 4 (although they are limited onkytochildren). From that age on, the
number of children producing PORs visibly increasegil reaching the total of 16 out
of the 20 young participants within the group ofear-old children. On the same task,
adults equally produce copular or reduced paswaitade children start out by producing
causative passive structures, and turn to copalssipes only later (34.6% at age 8).

A subsequent study (Belletti & Chesi, 2011) triesitivestigate whether the

presence of two animate DPs in the stimuli prongp@Rs can be the source of difficulty
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and the reason for adopting PORs. Therefore, tine paeference task is reproduced with
stimuli designed in order to elicit ORs with annitaate head; but the manipulated factor
does not trigger any effects and PORs consistesniyain the preferred strategy for adult
Italian speakers. On these premises, it is legiem@® deduce that PORs are a
simplification strategy that speakers adopt whepuested to produce a ORs.

In order to verify the actual level of complexity BORs with respect to ORs,
Contemori & Belletti (2014) decide to test the caaigension of the former with respect
to the latter. A sentence-to-picture matching tastherefore administered to children
from age 6;5 to 8;11. Beside copular passive, stiaiso include reduced passive (47)
and causative passive forms (48).

(47) Lo studente aiutato dal professore

The student helpbed by the professor

(48) Lo studente che si fa aiutare dal professore

The student that cl make help by_the professor

As opposed to ORs (for which accuracy is steadigsted around 64% in the present
task), Contemori & Belletti (2014) find that chitdr comprehend the three different kinds
of PORs with levels of accuracy that reach obovis &ready at the age of 6, and even
reach 92% at the age of 8.

Studies on other languages make the results evea noloust, as the strategy also
emerges in European Portuguese (Costa, Lobo, ildd,), in German (Adani, Sehm &
Zukowski, 2013; Sanfelici, Trabandt, Schultz & Thi2014) and in Danish (Jensen de
Lépez, Sundahl Olsen & Chondrogianni, 2014). Irtipalar, Costa et al. (2011) find
PORs in adult production in the forms both of capwand reduced passives. For German
(Adani et al., 2013), PORs are attested both ildddm and in adult controls, although
with different percentages. German children (agéd %) produce PORs only up to the
15% of the produced sentences, quite far from 08 4ttested in adults. However,
percentages are higher in the study run by Sanfial. (2014), who find that adult
German speakers produce as many PORs as thanlfaers (85.3%). Moreover, their

children consistently produce PORs from age 5 @6@). Finally, Jensen de Lépez and
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colleagues (2014) show that Danish speaking cmltigeve a very similar behaviour to
the ones attested in Italian, in Portuguese ar@@eirman children, with PORs emerging
as a frequent alternative to ORs.

In the light of the reported data, the questionceoning the reasons why PORs
represent a valid alternative to ORs automaticatiges. Belletti (2014; but see also
Belletti & Rizzi, 2013) offers a valid explicatiomhich builds on themugglinganalysis
of passive structures by Collins (2005) and oftles advantage of preserving the RM
approach to RCs in the spirit of Grillo (2009) dfmriedmann, Belletti & Rizzi (2009).

Under asmuggling account of passive (Collins, 2005), linguists assuthe
following derivation (49): first, the V and its ernal argument are sub-extracted and
moved to SpecVoiceP, the functional projection datid to the passive derivation.
Subsequently, the internal argument is furtheraetéd and moved to the subject position

in SpeclP. The derivation therefore takes placeutn two fundamental steps:

(49) The student[ip [helped <the studend? [voicer by [vp the professor <helped the
student3]]]

The derivation proposed by Collins (2005) is pafady effective in a locality
perspective because it allows the movement ofrttegnal argument across the external
one, thanks to the fact that the former does natnadone. The internal DP moves within
a wider chunk that includes the verb. Under thssiasption, the two items to compare in
order to compute locality are not two DPs, rathesy are a DP and a VP. In these terms,
locality is perfectly observed and the subject cammtervene in the movement of a VP-
chunk. Once thesmuggling operation is performed, PORs are completed by the
movement of the internal argument towards its fp@dition corresponding to the head
of the relative, while the subject position in Sigers filled by apro. At this point in the
derivation, no element can intervene between tteenal argument and its target because
the former happens to be the higher argument indirévation and therefore the
computation is completed smoothly.

With respect to the experimental results preseatexve, Belletti & Rizzi (2013)
argue that the use of a passive voice entails arltavel of complexity in comparison to

ORs, although it requires the movement of a lafaged heavier?) portion of the sentence.

157



The proposal further supports the hypothesis tirmtomputation of RCs is regulated by
locality constraints, given that the derivation ggeds smoother when these are

preserved.

5.5.3.7 Resumption
Resumption of the relative head within the RCpsi@anomenon that some languages have
as an option in their standard variety (e.g., Hetmad Irish), while others accept it only
at a colloquial/sub-standard level (ltalian, Fren®oreover, at least two criteria seem
to have an influence on their distribution: on s, the kind of RC to be realized with
respect to its semantic value, with resumption appg more often in non-restrictive
rather that in restrictive RCs in an implicatioonadler (Bianchi, 2004). The second factor
concerns the relativization site within the RCs ganddicts that resumption is more
frequent in the lower positions of the NP AccesgibHierarchy (c.f., Keenan & Comrie,
1977), i.e. in correspondence of indirect objedtaetion. At the other extreme of the
scale, resumption is only rarely expected in subpasition (Bianchi, 2004). Still,
resumption is often only an option and not a cooditor grammaticality. In Hebrew, for
instance, ORs with a resumptive pronoun (CIOR hiemttg in the embedded clause are
equivalent to ORs with gap. In other words, resuompis optional in Hebrew and both
forms of ORs are attested and accepted (Friedm@@&; Friedmann, Belletti & Rizzi,
2009).

Researchers do not agree on the structure of OflRg@gumptive clitics and argue
on the nature of the clause itself. On one sideag proposed (McCloesky, 2001, 2002)
that ORs with a resumptive clitic (CIOR henceforhg intrinsically different from ORs,
in that they do not entail any instantiation of \Wiovement. McCloesky (2002) starts
from the observation that in Irish, the complemmstal characterizes all clauses derived
through Wh-movement and even appears in all thegQumusitions the extracted element
touches upon between the relativization site anthiiget position. That is to say tlat
overtly marks the cyclic movement of the Wh-operaiastances of the phenomenon are
found for example in RCs with gap, but cruciallyt mostructures entailing a resumptive
pronoun. In contrast, the complementia® marks CIORs. Based on this observation,
McCloesky argues that CIORs are not genuine forhi®Gs because they do not show

any overt sign of Wh-movement.
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As for Romance languages, Guasti & CardinalettO@0adopt the same line of
analysis, although Romance languages fail to peowdth contrasts of the kind
exemplified in Irish.

However, Romance languages also present phenomdina with the alternative
analysis to CIORs, namely CLLD. Belletti (2005, Bp@laims that ORs and CIORs are
deeply similar in nature and varies only with regpge minor phenomena, while their
basic derivation through Wh-movement is not questib The crucial difference between
CIORs and ORs is that, in the former, doubling sakace and the moved constituent is
a big DP (Kayne, 1991; Uriagereka, 1995) whichudek the clitic and the argument;
while in the latter, no such doubling takes placd the moved DP is of the basic kind.
At this point in the derivation, the asymmetry beén CIORs and ORs is self-
explanatory: in both cases, the DPs are sub-egttaantd moved to their target position,
but only in the former (CIOR) a clitic pronoun isasded in the RC (see also Boeckx,
2003).

Looking at experimental data on Hebrew, resumptioes not contribute at
improving the comprehension of ORs in children ¢Bmann et al., 2009; Costa,
Friedmann, Silva & Yachini, 2014); and not evenaagmatic speakers benefit from the
presence of resumptive clitics (Friedmann, 2008)ath experimental populations no
significant difference is attested between ORs wéh and those with resumptive clitics,
as both are understood with similar (low) levelsagturacy. Nonetheless, children
produce CIORs when they undergo a production taakdlicits ORs (Friedmann et al.,
2009). Taken together, the data from the two taiespone for comprehension and the
one for production, suggest that children are femilith CIORs (they produce it
sometimes), but they do not prefer resumption @Bs with a gap. In other words,
children do not significantly benefit from the peese of a clitic in the RC.

Resumption is even more interesting in languages tlo not envisage this
possibility, at least not in their standard vari¢iyat is precisely the case of Italian. CIORs
do not belong to the standard variety of Italiarua&i & Cardinaletti (2003) and
Contemori & Belletti (2014) consider the structtmebe typical of substandard varieties,
although it is not clear with which frequency theg attested in adults. Still, both cited
study addressed the issue of resumption. GuastiagdiGaletti (2003) sample the
production abilities of 30 Italian children rangifrpm 5;1 to 10;0 and find that clitics
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distribute accordingly to the kind of prompted R8s.resumptive clitic appears in SRs,
some are attested in ORs and many appear in ih@Rs, to the point that the majority
of produced indirect ORs contain some form of rgstion. Contemori & Belletti (2014)
report relevant percentages of resumption in®@m®so. Their children produce two forms
of resumption that distribute across all age grotggumptive DPs and resumptive clitics.
In the first case, a full DP is present in the R@saning that the copy is pronounced in
its original merging position. In the second casdirect clitic is present in the pre-verbal
position. One more interesting detail, which is lefexplained in the study, concerns the
fact that resumption is attested in all age grosfating from 3 until 8, in percentages
that do not significantly evolve in time. Indeegiee DP resumption is still produced by
8-year-old children. Data on adults, on the othand do not report even a single
occurrence of resumptiéhh which means that this strategy is abandoned later
acquisition, although we do not know at which dgegtrategy is abandoned.

The robustness of the phenomenon in productiorsléagresume that children
might find support from resumption in their comgida of ORs. In order to verify the
hypothesis, Contemori & Belletti (2014) include &©in a sentence-to-picture matching
task. If the assumption is correct, children shadhprehend CIORs more successfully
than ORs. Actually, the hypothesis is weakly canéd, because a slight advantage for
the comprehension of CIORs appears only in oldddremn (6;5 — 8;10 years) (Contemori
& Belletti, 2014: 1041).

Taken together, data from comprehension and fradymtion suggest that Italian
children use resumption as a form of support inghmcess of ORs computation. In
particular, Contemori & Belletti (2014) ascribegHacilitating effect to the fact that the
clitic in the big DP enriches the feature arrayhef moved DP with respect to the potential

intervener (i.e., the subject DP), thus reduciroglity effects.

51 Contemori & Belletti (2014) do not elicit indire€iRs, so that we have no data to compare to G&asti
Cardinaletti (2003).

52 For the sake of clarity, | must also clarify tihé production of resumption (either via DP oriclit
pronouns) was highly unlikely due to the low amoahtuthentic ORs produced in favour of PORs (in
which no form of resumption is possible). Moreoveejng resumption a substandard option in Italian,
adults might intentionally retain from producingyan the experiment.
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5.5.4 Interim summary

In section 5.5 | reviewed studies that focus onphecessing of relative clauses. The
majority of these deals with the asymmetry betwB&s and ORs, which is found in
many languages, both in production and in compraban Starting from the results on
studies on adult speakers, L1 acquisition and aghasthors have proposed accounts to
the asymmetry, which are either syntactic or prsicgsbased. So far, Relativized
Minimality is the account that captures the widariety of patterns of performance.

Given the syntactic similarity between RCs andrnatgatives, the debate on the
two kinds of structures cannot be completely teagait. The next section will continue
the discussion on the topic by switching the faug/h-questions.

5.6 The processing of Wh-Questions

The number of studies on the processing of Italln-questions is rather limited.
Nonetheless, background literature touches upomibst interesting issues and allows
for a comprehensive overview of the relevant eroairfields: i.e., adult processing (De
Vincenzi, 1991a, 1991b, 1996), L1 acquisition (Decénzi, Arduino, Ceccarelli, Job,
1999; Guasti, 1996b; Guasti, Branchini, Arosio, 20and aphasia (Garraffa & Grillo,
2008). The discussion on methods and results frtouisies on Italian is enriched by a
cross-linguistic comparison with experimental ddtat cover a variety of languages
(mainly English, German and Hebrew). The studiamlgoing to present differ in the
approaches they adopt in order to account for thiected asymmetries (in adult
processing and in L1 acquisition) and for the lisga impairment in aphasia. An
overview of the collected data will also provide tpportunity to discuss the accounts
proposed for the processing of Wh-questions, antieese: the Minimal Chain Principle
(De Vincenzi, 1991b, 1996; De Vincenzi et al., 193 reement interferences (Belletti
& Guasti, 2015; Guasti et al., 2012) and Relatigigeneralized Minimality (Garraffa &
Grillo, 2008; Grillo, 2008).

Given the fact that both in the case of RCs anthéncase of Wh-questions the
discussion mainly concerns the A-bar movement ohgds extracted either from the
subject or from the object position, studies andoaats which have already been
mentioned above with respect to the computatioRedative Clauses will be mentioned
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again. The present section will therefore illugtatwhich extent those proposals succeed
in providing satisfactory accounts for data concegwWh-questions too.

5.6.1 Wh-question processing in Italian-speaking adults

The processing of Wh-questions in Italian-spealddglts has been investigated by De
Vincenzi (1991a, 1991b, 1996) with the purposenafiang how the computation of Wh-
questions can follow processing principles, whosaidity can extend cross-
linguistically. The author’s attention focuses @rotasymmetries, i.e. the one between
subject and object Wh-questions and the one betWdenand WhichNP Wh-elements.
Once the two factors are combined, four differandk of Wh-questions are obtained:
Who Subject questions, Who object questions, Whitkbbject questions and WhichNP
object questions. In all experimental sentences, pbst-verbal argument (either the
object in subject Wh-Questions or the subject irprabWh-Questions) is realized as a
full lexical DP. Data are collected by using a g®ted reading task. Results reveal the
following general tendency: participants read Wiestions faster than WhichNP-
questions and subject questions faster than objexdtions. Moreover, the two factors
interact so that the shortest reading times coora$po Who subject questions. Therefore,
the asymmetry between subject and object extraitiparticularly evident in the case of
Who questions. In order to interpret the data, Dec®hzi (1991b) primarily evaluates
processing loads; in doing so, the researcher comt#®e formulation of the Minimal
Chain Principle (De Vincenzi, 1991b):

(50) Avoid postulating unnecessary chain members atrugtstre, but do not delay

required chain members. (De Vincenzi, 1991b:199)

The principle is composed of two constraints tlwatespond to economical guidelines to
be followed during the computation, in order toatesthe simplest and most economic
representation of the sentence at stake. Thepladtof the principle requires building
only the exact amount of structure that is necgdsaiepresent the encountered linguistic
material, thus avoiding the postulation of any rethnt element. It follows that the parser
resorts to movement only when this is unavoidabie ih prefers assuming singleton

chains over multiple chains. The counterpart t@ tiist economic guideline warns
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against procrastinating the insertion of chain mersiequired in the structure. Holding
up unassigned elements in the working memory engadonsiderable burden; thus, the
computation load can be significantly reduced bycstring the material. It follows that
the parser should assign each element to a posititime structure as soon as this is
possible. In the case of Who/What questions, thesepastarts its computation by
encountering an element that clearly signals thetement already took place. At this
point, the parser discards the hypothesis of detimg chain and assumes the existence
of at least one other element in the chain (theatiposwhere the Wh-element was first
merged and subsequently extracted). Afterwards,pdmser constructs the simplest
possible chain, namely the shortest in terms ofade and number of nodes: this
corresponds to a chain entailing subject extractioother words, the parser assigns the
filler (the Wh-element) the first possible gaphe tstructure, which happens to be the one
corresponding to the subject position.

This strategy reminds of the Active Filler Hypotisgsroposed by Frazier & Flores
D’Arcais (1989), according to whom, parsing isdifdriven and not gap-driven. In other
words, authors disregard the possibility that theser starts the search for a filler only
once an unexpected gap is found. Their proposabhgtclaims that the parser works
exactly the other way around: as soon as an elemm@entified as a potential filler, the
search for a corresponding gap starts. In the ohsebject questions, the outcome is
successful: the filler is immediately assigned tga@ and the parser can continue the
computation with a reduced burden. The lack of sigagd elements in the working
memory keeps processing loads low and the parses dot encounter any contra-
evidence to its structure, thus completing theesere processing quickly and accurately.
In the case of object questions, the structure atostevidence against the shortest
possible chain. In particular, the appearancesgfcand element endowed with a subject
syntactic role and an agehietarole forces the parser to abandon the first amabysd
proceed through a reparation. At that point, itesessary to revise the all structure and
to repair it in order to account for the syntaaiddence at hand. In the case of object
questions, it derives that the Wh-element mustdsegaed to a new gap, namely to the
one corresponding to the internal argument in tRe According to De Vincenzi (1991b,
1996), the well-known asymmetry between subject @injdct extraction stems exactly

from this parsing procedure based on economicaefjues which impose to start the
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derivation by assuming the simplest structure.hHe tase of subject extraction, the

strategy is successful, while it is not in the aafsebject extraction. In the latter case, this

translates into longer reading times: an experialeneasure that reveals the necessity
to revise and repair the sentence structure.

The discussed experiments take into account a ddeator: the influence of the
type of Wh-element in use, namely Who versus WhRlgNestions. De Vincenzi bases
her discussion on properties of Wh-elements thag@ (1990) and Rizzi (1990) had
previously pointed out in their works. In partiayldne author is interested in the different
kinds of chains that the two elements require aed tonsequences for the computation
of Wh-questions. Wh-elements of the Who/What typereon-referential in nature and
enter chains of the antecedent-government types,Tdnce the parser meets an element
of this type, it immediately starts the searchtfer completion of the chain within the
sentence. Moreover, according to Pesetsky (19&7intkerpretation of such elements can
start only once these fit into the argumental stmecof the sentence predicate. In De
Vincenzi's view, this enhances the pressure fatifig a suitable gap for the element as
soon as possible. In conclusion, Wh-elements ofAthe/What type prototypically fall
under the Minimal Chain Principle described above.

In contrast, Wh-elements of the WhichNP type aferemtial in the sense that they
have the capacity to refer to an element alreadgqmt in the discourse. This property
subtracts the elements from being subordinatedritt focality constraints and allows
them to enter binding chains, similar to those iggpin the relation between a pronoun
and its preceding referent. Furthermore, the pacseér start interpreting WhichNP
operators as soon as one is met, precisely thamkieir referentiality. Due to the
combination of these two characteristics, namdigreatiality and presence of a binding
chain, the Minimal Chain Principle (De Vincenzi 98120) constrains the processing of
WhichNP questions to a lower extent. Indeed, onéthechNP element is met, the parser
assumes that it is in a singleton chain and looksh element this can be bound to. In
particular, it looks for an anaphoric pronoun.tifloes not encounter any, as in the case
of Wh-questions, the WhichNP element must be iatiegkin the sentence derivation and
assigned to an argument position (the gap). Thegoire is more demanding in terms of
time and resources if compared to the speed angramc with which Who subject

questions are processed. On the other hand, thdhghinterpretation of WhichNP
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guestions proceeds in a very cautious way, thatlawbe assignment of incorrect gaps
and therefore prevents the necessity to reviseealr the derivation along the way. In
these terms, De Vincenzi (1996) accounts for thitebperformance of her speakers on
Which subject and object questions in comparisdVkm object questions.

Summing up, De Vincenzi’'s (1991a, 1991b, 1996) ymsalof how adult speakers
process Wh-questions builds on processing procedhsd, in turn, are determined by
strict economic principles. The assumption of thieiMal Chain Principles also implies
that processing asymmetries (like the one betwabjest and object extraction) are to
be attributed not only to strictly syntactic reasoin other words, syntax is not the
primary cause of the observed patterns of Wh-goesttomprehension. In her view, the
primary cause of processing asymmetries is theiGgtjgn of economical principles to
specific linguistic systems. Therefore, De Vincestzetches the limits of her analysis
beyond lItalian, and claims that the principle isvarsally valid across languages,
although its manifestation can differ, dependingtlos syntactic structures in use. Not
only does De Vincenzi consider the Principle ursedly valid for adults, but she also
extends it to monolingual young children. The faling section provides some insights

into L1 acquisition.

5.6.2 Wh-questions in Italian L1 acquisition

As | anticipated in the previous section, De Virme(1996) elaborates a theory of
sentence processing that obeys economic principles. hypothesis also allows for
precise predictions for L1 acquisition: the proaagstrategies should be present from
the first stages of linguistic acquisition on am@w$d not require to undergo maturation
over an extended period of time.

In order to prove the hypothesis, De Vincenzi aolleagues (De Vincenzi et al.,
1999) sample the comprehension of Wh-questions5ih ¢hildren distributed across
different age groups between 3 and 11 years. Therials in use imply a list of questions
subdivided across four different conditions: Whbjeuat (51a) and object (51b) questions
and WhichNP subject (51c) and object (51d) question
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(51)

a. Chi stainseguendo le tartarughe?
‘Who is following the turtles?'

b.  Chistanno inseguendo le tartarughe?
'Who are the turtles following?

c. Quale gallina sta inseguendo le tartarughe?
‘Which hen is following the turtles?'

d. Quale gallina stanno inseguendo le tartarughe?

'Which hen are the chicken following?'

All experimental questions are unambiguous thaoksumber agreement between the
ver’® and either one of the two nominal elements indbBtence. Each question is
presented in association to an image that incltilesharacters named in the oral stimuli;
characters are represented in different actiorepadt Children’s task is to listen to each
question and to answer by pointing to the apprégpcharacter. The percentage of correct
answers produced in correspondence of the fourremeetal conditions reveals a
developmental path characterized by two clear tecids: Italian-speaking children
comprehend subject questions better than objestigns and Who questions better than
WhichNP questions. Therefore, children are sereshiinth to the syntactic function of the
extracted element and to the Wh-element in uséogec look at the data reveals that the
asymmetry concerning the Wh-element in use is dgtparticularly relevant in the case
of object questions, while the performance on stbgpiestions does not produce a
significant difference from the statistical poifitveew. This means that subject questions
are equally comprehended, independently of the kind/h-element in use. However,
the two factors interact and participants perfona worst on Which object questions.
Overall, the clear subject/object asymmetry inipgrants’ comprehension allows the
authors to claim that speakers actively use theirvih Chain Principle since early
childhood and do not need to acquire it: the pplecidetermines the correct
comprehension of subject questions and causes kasstan object questions during

acquisition too, as revised for adult performancthe previous section. Concerning the

53 The disambiguation strategy adopted will be furtiiestrated and discussed in Chapter 6. For the
moment, it will be enough to keep in mind that ia @incenzi et al. (1999) children deal with unamizigs
stimuli.
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asymmetry between Wh-elements, authors also ilitestnow the disadvantage for the
WhichNP condition might derive from abilities thatdergo a maturational process. In
particular, they refer to the phonological I16§pvhich could play a decisive role in the
individuation of the discourse referents.

The ability to produce questions has been investthhy Guasti (1996b; Guasti et
al., 2012) in Italian-speaking preschool childrienone study, Guasti (1996Db) elicits the
production of a variety of structures that includéh-questions, Yes/No questions,
argument/adjunct questions and questions with atrey Results from the study are
quite robust and show that the 11 enrolled childesyed 3;1 to 4;8) correctly produce
adult-like structures for all the sampled questions

These results and the ones from De Vincenzi et(199) seem to be in
contradiction, given that the former (Guasti, 1998bes not unveil any difficulty on
object questions, while the latter does (De Vincehal., 1999), especially in the case of
WhichNP object questions. However, as preciselgtediout in Belletti & Guasti (2015),
this contradiction could actually be due to thdeltégnt modalities adopted in the two
studies: either comprehension or production. In m@iension (De Vincenzi et al.,
1999), children are forced to compute preciselyetkgerimental sentence proposed, such
that processing crashes and comprehension fasksi of difficulties; in production tests
(Guasti, 1996b), children have the possibilitydeart to alternative strategies when the
elicited question is characterized by a high lefelomplexity. Indeed, children enrolled
in Guasti (1996b) produce a wider variety of stnoes in correspondence to non-subject
Wh-questions: for instance, they omit the subjg2j br they dislocate it to the left, before
the Wh-operator (53):

(52) Che cosa compa?
What buys
'What does he buy?’

54 Braddeley (1986) describes the phonological lospaadevice of the working memory, which is
responsible for preventing the decay of relevanbakinformation over the execution of a task. Rialey,
Gathercole and Papagno (1998) also explores gsimdanguage acquisition, in particular with respte
the need to keep new speech input active whilegssing it.

5 Examples are taken from Guasti (1996b: 252-253).
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(53) E lui, cosa fa la da solo?
And he, what makes there alone?

‘And he, what does he make there alone?"

Taken together, the two studies unveil difficult@sthe processing of object questions,
but at the same time they also show that childramvehthe instruments to bypass
difficulties and to produce structures that aré lic the adult grammar. In other words,
children only rarely produce non adult-like constitt orders.

A second study on the production of Italian-spegldreschool children (Guasti et
al., 2012) focuses on the two relevant asymmeiniéise present discussion, namely the
one between subject and object questions and tbebetween Who and WhichNP
questions. The experimental setting uses a puppdahe child is invited to ask questions
to it. Overall, collected data confirm the gendealdencies already outlined in the data
by De Vincenzi et al. (1999) for comprehensionpals production, children produce
Who questions better than WhichNP questions angesuquestions better than object
questions. In order to account for the data, asthard on the interference played by the
moved object in the agreement relation that mugtdbablished between the subject and
the verb. Guasti and colleagues observe a sp&aiftcof mistake, which often appears
among the non-target object questions producedhby {talian preschool children,
namely verb attraction. Authors notice that chifdtend to change verb agreement and
ultimately sentence meaning when elicited to predusbject questions. As a
consequence, target object questions of the kirfdlda) are realized as in (54b), namely
as subject questions:

(54) a. Quale bambina baciano le nonne?
Which girl-SG kiss-8Gthe granniesL
'Which girl do the grannies kiss?'

b. Quale bambina bacia le nonne?

Which girlsG kiss-3L the granniesL
'‘Which girl kisses the grandmothers?’
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In the target sentence, the object Wh-operatangusar, while the subject is plural and
occupies a post-verbal positl8nChildren produce the structure as a subject gurest
the verb agrees in singular wiQuale bambinaand the logical subjecle(nonné turns
into the object. In the vein of Franck et al. (2D@6d Guasti & Rizzi (2002), Guasti et
al. (2012) claim that the mistake is caused byattraction played by the object in AgrOP
on verb agreement by copying its features on AgrBke attraction mechanism is
represented below (adapted from Belletti & GuaXil5):

(55)
CP
N
LgEP
A
Lgis LgQOP
/”1/\\
=NP-Ohj= vP

. . NP-Subj
Intervention

V  <NP-Obj

The effect is probably given by the fact that, ider to reach the peripheral position, the
object first moves to AgrOP, a dedicated functignadition in the IP, which is used to
check features on the object. According to the @wstithis movement has the capacity to
interfere with the agreement process that takesefdatween subject and verb. This last
process, hamely subject-verb agreement, takes plaa® different steps. The first step
is called AGREE and consists of the evaluatiorhefrelevant features (person, number,
etc.) between the subject DP (initially merged pe&/P) and the head of AgrSP. This
evaluation takes place under c-command and ina tmnfiguration. The second step
usually takes place after movement of the verb ¢pSA and requires, in turn, the
movement of the subject to SpecAgrSP. At this pwmirthe derivation, the subject and

the verb are in the ideal configuration in ordew&ify whether they are sharing the

%6 As discussed in section 5.3, in ltalian subjeatstalways occupay a post-verbal position in ndrjesti
questons.
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correct features and they check it via Spec-Headement. AGREE is always
completed, while Spec-Head agreement takes plalgeimrthose cases in which the
subject moves in a pre-verbal position. Althougis #econd step is not essential to the
derivation, in Guasti et al.’s (2012) view, Specadelays the crucial role of re-enforcing
the agreement. In the case of object questions,ctwulitions can interfere with the
correct execution of the described process. Tl dine is the presence of the moved
object in AgrOP, namely in between AgrS and théové&s a consequence, the object
results in being the closest argument to AgrSHtaridatures might be incorrectly copied
to AgrSP, thus causing an agreement error. Thisgrhenon is precisely called attraction
(Franck et al., 2006), because verb agreementractdd by the closest argument. The
second condition that allows for mistakes in obgeestions is due to the fact that no
element can intervene between the Wh-element angdtb in the final configuration.
This prevents the subject (in non-subject quesfirosn moving higher in the structure;
indeed, a post-verbal subject position is obligatdihe subject DP does not move to
SpecAgrS and Spec-Head agreement cannot be pedgttmis precluding the possibility
of re-inforcing verb agreement. The consequencési®tonfiguration, with a preverbal
object and a postverbal subject, is that the olg#dcacts verb agreement and endangers
the computation of target object questions.

Apart from the intervention of the object in verreement, cross-linguistic data
further support the role of Relativized Minimal({fizzi, 1990) for the processing of Wh-
questions in children (Friedman et al., 2009 andc¢hmsubsequent work). These are

illustrated in what follows.

5.6.2.1 Wh-questions in L1: a cross-linguistic comparison

Data on the acquisition of Wh-questions in Italaae confirmed by similar findings in
other languages. For instance, subject Wh-questaoasorrectly comprehended at an
earlier age with respect to object Wh-questionsjclvrare mastered only later in
acquisition: that is the case in German (Biran &igeuadijk, 2015; Roesch &
Chondrogianni, 2015; Schlewensky, Fanselow, Klgglrems, 2000; Schulz, 2013); in
English (Avrutin, 2000) and in Hebrew (Biran & Raitdijk; 2015; Friedmann, Belletti,

Rizzi, 2009; see also Friedmann & Szterman, 204 ¢Hiddren with hearing impairment).
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On the other hand, an analysis of production irsgi@taneous speech of twelve English-
speaking children (Stromswold, 1995) speaks aganstrong asymmetry between
subject and object extraction and even shows akwadvantage of the latter on the
former. Stromswold (1995) finds out that childrgrostaneously start producing object
guestions at the same time as subject questionsreadew cases, even earlier; while no
child shows the reversed pattern, with a clear tmalpadvantage for subject questions
over object questions. This reminds of the firsidgtconducted by Guasti (1996b) on
Wh-question production in Italian children, in whia good performance is registered,
independently of the argument role of the Wh-eletn{er., production of adult-like
interrogative structures). In particular, the autdoes not report on specific difficulties
and/or agrammatical outputs in correspondence g@écbbwh-questions. Children
therefore can cope with object questions, althdbgk tend to realize the subject of ORs
in the form of a null subjecp(o). Through this strategy they reduce the risk tdyject
intervention in the derivation (as the account dase RM predicts).

If we now look at the asymmetry between Who and VNP questions, an
advantage for the former emerges. Who questiongamerally produced better than
WhichNP questions, especially in the case of obgeeistions. Indeed, no particular
asymmetry is to be detected within the subject ttmms$. The combination of the two
factors (namely syntactic role and Wh-element tygeyes to a peak difficulty in
correspondence of WhichNP object questions. Sesardles share this observation: De
Vincenzi et al., (1999) as well as Guasti et &1 in Italian; for Hebrew, it is attested
in Biran & Ruigendijk (2015) and in Friedmann, B & Rizzi (2009); Avrutin (2000)
finds the same effect in English-speaking childtea. The reversed aspect of this
phenomenon is that no major advantage emerges &ithsubject or object questions
within the Who conditions, which signals that tlsyrmmetry neutralizes under specific
syntactic conditions, namely the use of bare Winselas.

As anticipated above, agreement attraction is hetdnly threat to the correct
realization of an object question. Indeed, thewvdion also implies that the object Wh-
element moves across the subject position: asthleemplified for relative clauses (see
Section 5.5.2), the movement can be blocked orb#ises of a strict application of the
Principle of Relativized Minimality (Friedmann, Bedti, Rizzi, 2009; Rizzi, 1990). The

phenomenon has been already illustrated in whaeges. At this point in the discussion,
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it will be sufficient to see how this applies to Whestions. For instance, Belletti &
Guasti (2015) observe how subject intervention banresponsible for the difficult

comprehension and production of object questiotaniguages like English and Hebrew,
especially in the case of feature configurationgolusion between the two arguments.
When the subject is lexically restricted, Who obpreestions (56) enter in a configuration
of disjunction because they are endowed with difierfeatures. In contrast, WhichNP

object questions enter in a configuration of indug57):

(56) Who do the aunts kiss?
+Q +NP

(57) Which child do the aunts kiss?
+Q, +NP +NP

This hypothesis further predicts that the compreloen of object questions could
significantly improve in presence of relevant diffieces in feature configuration between
the two elements. Previous research already préwedypothesis to be correct with
respect to object relatives by manipulating theéuesaarrays either of the subject or of
the object in order to enhance their dissimilasitiResearchers should now proceed with
Wh-questions along the same lines of investigationuse for RCs, namely by
manipulating the subject features in object quastid@his can be done, for example, by
introducing a pronominal subject, either in an owvar in a null pro) form or by
introducing a mismatch between the two elements wispect to animacy.

Summing up, cross-linguistic evidence confirms thigended subject/object
asymmetry but also reveals that this neutralizedeunspecific conditions. The
neutralization is certainly the consequence of cedudifficulty for object extraction,
rather than a specific impairment in subject whagieas. Data shows that whenever no
subject/object asymmetry is detected, this is dusntimprovement of the performance
on the object condition, rather than to a sped#dicit on subject questions. In other
words, the comprehension of the object conditioprowes to the level of subject
questions, and not the other way around. CrossHistig studies reviewed in the present

sections show that the processing of object questican improve whenever the
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intervention of the subject is neutralized, eitlier the presence of a null subject (see
children’s production in Guasti, 1996b) or, in tase this is realized as a full lexical DP,
by the use of bare Wh-elements, so that the twolved elements (subject and object)
mismatch with respect to lexical restriction. Thetadare overall compatible with the
account that builds on Relativized Minimality (Fireann, Belletti & Rizzi, 2009 and
much subsequent work). The Principle represenentral node also in an Italian study
on Wh-question production in aphasia (Garraffa &lGr2008; Grillo, 2008); section
5.6.3 presents the bulk results of the study.

5.6.3 Wh-questions in aphasia

Garraffa & Grillo (2008) investigate the productioihwWh-question in an aphasic speaker
of Italian. Their patient’s speech is characteripgédigrammatism of the Broca’s type, as
a consequence of a focal lesion in the frontal pautetal areas of the left hemisphere.
The study covers both comprehension and produdésts on relative clauses, cleft
structures and Wh-questions. The performance orptbduction of Wh-questions is
interesting for the present discussion. Authorsarselicitation test based on the model
of the studies described above for children (Gud$®6b; Thornton, 1990), with the
difference that the puppet is substituted by angimay person, not represented in the
experimental setting. Two factors are introducedhe study: subject versus object
extraction and animacy of the Wh-element in useeBaterrogative pronouns of the
Who/What type are in use, so that four experimezaatlitions are created: Who subject
guestions, Who Object questions, What subject guesiand What object questions.
Results clearly reveal a specific impairment on Whpect questions (0%), despite a good
production of What object questions (75%), Whatjectbquestions (83.3%) and Who
subject questions (75%). In other words, Who obgemstions is the only condition in
which no target output is produced.

In order to explain the results, the authors famushe feature sets of the involved
elements. In particular, they assume that the [+¥ddture is disregarded in the
computation because of the reduced processingnasagrammatic speakers can count
on. In their view, impaired speakers find particiyl@hallenging to activate and maintain
the activation of discourse-features, which, thenefdo not activate at all or fade away

quickly. The assumption is known as Generalized iatity and it predicts the
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application of the Principle of Relativized Minintgl (Rizzi, 1990) on a reduced (and

therefore generalized) set of features. Once [+tiidg,feature with a crucial role in the

attraction of the moved element to its target pasiis omitted from the computation, the

possibility for the subject to function as an intaver in the expected movement
increases. The enhanced risk for intervention de@d due to the fact that the feature
arrays of the target, the intervener and the m@&lechent are now very similar and the
subject results in a suitable candidate for thgetaposition. This condition corresponds
to Who object questions and is particularly prokdém for agrammatic speakers in

Garraffa and Grillo’s (2008) view. Nonethelessemention is avoided with more ease
whenever at least one feature (not of the discayys® contributes in differentiating the

target position and the moved constituent (the atbjgh-element) from the potential

intervener (the subject). This last described dimlis precisely the one corresponding
to the What object condition: in this, a major r@elayed by animacy. The [-animate]

feature on What suffices in making the Wh-elemaefiei@nt enough from the subject.

The asymmetry between the inanimate subject anariheate object therefore allows

for the movement of the object across the subgdt,intervention is neutralized.

Summing up, Garraffa and Grillo (2008; see alsdl&r2008) claim that reduced
processing resources are the primary cause ofdheitdn agrammatic speakers (i.e.
failed production of Who object questions). Indeetluced resources do not allow for
the activation of all features needed in the déiovaand syntactic underspecification
follows. This underspecification corresponds inirtivéew to the omission of discourse
features (i.e. [+wh]).

This proposal is particularly tempting in the ca$®ADs, who also suffer from a
generalized impairment of their cognitive abilitiaad are therefore likely to have
difficulties at maintaining the activation of coregl feature arrays over an extended
timespan. The comprehension task on Wh-questiesepted in Chapter 6 will help in
verifying whether the proposal of a Generalized iMality at work in sentence
processing is adequate also for the descriptiocoaiprehension abilities of speakers
characterized by Alzheimer’s disease.

However, a criticism to Generalized Minimality calneady be formulated at the
theoretical level. The proposal builds on the ithedt discourse features are the specific

target of the impairment as they are omitted frgmtactic computation. The difficulty
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on object questions, object relatives and objeetislarises from the absence of this
crucial feature, which, in principle, should pldaetrole of distinguishing the element to
be moved, in this case the object, from the subgectually, the basic function of this
feature is not the creation of a mismatch betwbkeretements involved; rather, it triggers
A-bar movement of the constituent endowed with shene feature. If this feature is
omitted, the derivation of a Wh-question or of latige clause should be equally blocked,
independently of the target element (the subjetherobject). The case of What object
questions can exemplify the observation. In Gaaradind Grillo's (2008) view,
agrammatic patients succeed in producing What blgeestions thanks to the animacy
features which is represented in a configuratiomsmatch in the relevant positions. It
is hard to imagine though, how the object phrasgdcmove towards an A-bar position
although it does not entail any discourse featargdy on the basis of the [-animate]
feature it includes. The same reasoning could h#iegp to subject questions too:
following the same line proposed by the authordplibws that subject questions are
realized despite the absence of the relevant disedaature. The authors fail to explain
how such structure can be derived in absence giesdiscourse features.

In order to consider alternative explanations ®deficit in aphasic patients, it is
therefore necessary to open the overview to studieserning languages different from
Italian. This is precisely the topic of the nexttsen.

5.6.3.1 Wh-questions in aphasia: a cross-linguistic persipec

There exists few studies that analyse the agramnsagech of patients affected by
aphasia of the Broca’s type and find results tas¢mble data from language acquisition.
For instance, Hickok & Avrutin (1996) and Tait, Thpson & Balard (1995) find a
specific impairment on WhichNP object questionsspite a rather well-preserved
processing of the remaining three experimental itimms, namely WhichNP subject,
Who subject and Who object questions. Hickok & Awri{1996) first interpret the data
by building on the Trace Deletion Hypothesis (Giadky 1986, 1990), a structural
model of agrammatic speech: according to this, siplspeakers fail at maintaining the
activation of traces at the deep structure levdl therefore, in case of moved elements
as in interrogatives or in relative clauses, theyumable to form the syntactic chain that

allows for the realization of the proper sentericecsure. In other words, according to
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this account, patients cannot retrieve the gap fndrare the fronted element was moved.
The account also predicts that patients resoréosimplified strategies and, for instance,
assignthetaroles to arguments according to a canonical lineaer. The strategy
accounts for the subject/object asymmetryhatarole assignment works fine in subject-
first structures (i.e. subject questions), butritcgally fails in object-first structures (i.e.
object questions). Moreover, the specific impairtram WhichNP questions is initially
interpreted as a specific deficit at building bmglchains (WhichNP), contra relations of
the antecedent-government type (Who), which areguawith higher accuracy. After
focusing on the syntactic properties that distisguiWhichNP and Who questions,
Avrutin also revises his interpretation by takimgoi account the semantic differences
brought up by the two Wh-elements.

In a subsequent work, the author compares the noeaiftce of English-speaking
children to the one of six aphasic patients (AvwruB000); he observes that both groups
produce a significant higher rate of mistakes ondMKP object questions and concludes
that there must be a common account for the diffesisuffered both by young children
and by agrammatic speakers. The deficit, accorigrutin’s (2000) hypothesis, is of
the cognitive type: children and patients countreduced processing resources with
respect to healthy adult speakers. The shortag@ratessing resources becomes
problematic in the case of WhichNP questions bex#us processing of these specific
structures requires the integration of informatoming both from the syntactic and from
the semantic systems, while for all other condgi@Who questions and WhichNP subject
guestions), it suffices to deal with the syntastiaictures. The integration of semantic
information in the case of WhichNP questions dexifrem the fact that the Wh-element
is referential in nature and therefore brings upcalirse presuppositions in the
processing. This factor is particularly relevanthe case of WhichNP object questions,
while WhichNP subject questions can simply be aselyby proceeding with a canonical
assignment athetaroles.

However, in the light of previous discussion, itggite evident that the results
discussed so far are perfectly compatible withagssing strategy based on a stricter
version of Relativized Minimality (Rizzi, 1990), wdh blocks the derivation of WhichNP
object questions but allows the one of Who obje&stjons on the basis of a mismatch

in features (in this case, a mismatch in lexicsirietion) between the intervening subject
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(lexically restricted) and the bare Wh-elementa&stied from the object position. In this
view, the results presented in Tait et al. (1998¢kok & Avrutin (1996) and in Avrutin
(2000) are perfectly compatible with those collddvy Garraffa and Grillo (2008) with
respect to the effects of aphasia of the Brocgde tg Italian. Despite this, the discussion
on aphasic speakers is never exempted from the afsvariability (Caplan et al. 2001,
Caramazza et al. 2001; Drai et al. 2001); indettrcstudies fail at replicating the same
results. For instance, Thompson, Tait, Ballard Brxd(1999) run similar tests on four
aphasic patients, who actually perform very diffele Only one patient performs as
predicted by Hickock and Avrutin (1996), while tbéher three do not. The answers
provided are so different altogether that the irtliation of a common alternative pattern
is not possible, thus redirecting the discussiovatds the impossibility of drawing clear
conclusions with respect to forms of agrammatisiet #rise from similar (but still
different) lesions to the left hemisphere.

There is one further hypothesis on the modalitiesnpairment of agrammatic
speakers that has received attention and could Esdiscussed with respect to the
performance of PADs. The proposal is known asTtiee Pruning Hypothesis and was
advanced by Friedmann (2002), while discussing datténe production of questions in
Hebrew- and Palestinian Arabic-speaking agrammdicst in spontaneous speech and
afterwards trough an elicitation task, Friedmangserbes that agrammatic speakers deal
well with Yes/no questions, while they are badlypaiwed on Wh-questions. In particular,
within this second type, patients show a slighteadage for adjunct questions (especially
Why-questions) in comparison to argument questibtareover, interestingly enough,
no asymmetry between subject and object is deteatetoth are impaired to the same
extent. Friedmann (2002) interprets the data bugidin a specific syntactic characteristic
of the Semitic languages at stake. Both HebrewPaiéstinian Arabic require movement
of the Wh-element and of the verb to the CP-lay@aise of Wh-questions, as many other
languages do (for instance, English and Italian)cdntrast, Yes/No questions do not
require such movement and the Verb stays in TPreftwe, the author hypothesizes that
agrammatic speakers manage to project a reduceactigrtree, which only projects as
far as TP. Everything above that node can neitleeiptmjected nor be targeted by
movement (from here the reference to tree pruniigjh respect to Italian-speaking

PADs, the hypothesis therefore predicts very pasfogpmance of all kinds of Relative
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Clauses and Wh-questions, considered that all sshgtiuctures (see Chapter 6 and 7)
entail phrase movement to the CP layer in Italld® hypothesis will be further discussed

in Chapters 6 and 7, in light of the data fromefxperimental tasks with PADs.

5.7 Conclusions

In the present chapter, | reported an analysistadfah Wh-questions according the
following lines: the Wh-operator is extracted frasiargument position and raised to the
upper portion of the sentence (Chomsky, 1977)deioto satisfy the Wh-criterion (Rizzi,
1996). The operation leaves a gap in the sentarigeh corresponds to the point in which
the element is interpreted. The satisfaction of\Wie criterion requires a further step,
namely the movement of the inflected verb from CtdOnce the two elements endowed
with [+wh], the wh-operator and the verb, are biotiCP, they can enter the Spec-Head
relation required by the Wh-criterion. The opematibocks the subject DP from raising,
so that this is left in a post-verbal position @alized as a phonetically nylto.

Empirical studies on the processing of Wh-questioenge addressed mainly two
questions: the role of the argument position froneke the Wh-element is extracted and
the type of Wh-element in use. The first questiealsl with the asymmetry between
subject and object Wh-questions, while the secar@omncerns the differences between
bare and lexically-restricted quantifiers, i.e.vioen operators of the Who and of the
WhichNP type. Italian studies on comprehensiondinizspeakers (De Vincenzi, 1991a,
1991b, 1996), in L1 acquisition (De Vincenzi et 4R99; Guasti, 1996b; Guasti et al.,
2012) and in aphasia (Garraffa & Grillo, 2008; ®ril2008) all found a specific low
performance on WhichNP object questions. The rotasstlt is in line with the Principle
of Relativized Minimality, which predicts an intemtion effect of the subject on the
movement of the object towards its target positro@P. This is particularly true in the
case of object questions in which both the sulgadtthe object share relevant features,
i.e. both phrases are lexically restricted and takenate referents.

Alternative accounts have also been proposed ierdoddescribe the performance
of aphasic patients: the Trace Deletion Hypoth@S®dzinsky, 1986, 1990), the Tree
Pruning Hypothesis (Friedmann, 2002) and Genexlignimality (Grillo, 2008).
According to Grodzinsky, aphasic speakers expegigpecific difficulties at maintaining

active traces and therefore fail at individuatihg gap from which the Wh-element was
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extracted. Grillo (2008) hypothesizes that aphaaiesunable to maintain the activation
of complex feature sets over an extended time apdriherefore tend to omit features of
the scope-discourse type from the computation.orhission has decisive consequences
on the computation of object Wh-questions whenelierobject and the subject only
distinguish for the (omitted) feature. Finally, é@mann (2002) suggests that aphasic
speakers might count only on a reduced portioh®fintactic structure, which does not
comprehend the sentence left periphery. The hypethdiscussed here will be further
analysed in Chapter 6, in light of the collectethdan order to see how they can account
for the performance of PADs.

In the present Chapter | have also dealt with §reastic structure of RCs. In
particular, | have reviewed studies that spealairo@ir of an analysis that sees RCs as
CPs that occupy a functional projection within B corresponding to the relative head.
The position that hosts the relative CP is eitherdcomplement of the DP (as proposed
by Kayne, 1994) or a functional projection hightive DP (as claimed by Cinque, 2008,
2014). In both views, the internal argument ratse$s target position in the CP-layer of
the relative clause. In case the movement stasta the internal argument of the RC,
locality effects arise. Indeed, a RM approach tatree clauses (Friedmann et al., 2009;
Grillo, 2009) accounts for the asymmetry betwednextt and object RCs with a precision
that memory- and processing-based accounts lackiixenzi, 1991a; Frazier & Fodor,
1978; Kidd et al., 2007; Mc Whinney & PIéh, 19881@. The well-attested phenomenon
is indeed ascribed to the fact that the object @Raw across the subject DP and shares
with it part of its feature array. The intervenisgbject makes the object movement
difficult.

With respect to this, | have offered and overvidvihe factors that improve the
comprehension and/or production of ORs. Of coutsey are not all equal. As pointed
out by Sanfelici et al. (2014), it might well beetbase that some of the strategies adopted
by children in order to avoid the production of #leited ORs are universal (i.e. roles
reversing), while other strategies might be langusgecific. | focused my attention on
factors that, in my opinion, are relevant for lalj either because they have already been
proved to play a role, or because there are slmatgrdicate that this could be the case.
Summarizing, number mismatch, and passive voicd&R@@nprove the comprehension

of ORs. Both factors enhance the differences batwke moved constituent and the
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intervener, thus favouring extraction. As for regtion, the way it operates is not
completely clear yet, but Contemori & Belletti (20)Jroposed that it might be the case
that the presence of a stranded clitic is relef@nthe evaluation of feature arrays.

Two distinct studies (Adani et al., 2010; Belleitial., 2012) robustly confirm that
gender does not play any role in Italian at enhapthe difference between the feature
arrays of the involved position, while an effectisible in a language like Hebrew, which
has gender agreement on the verb. This asymmeingeiesting in a cross-linguistic
perspective, because it makes clear that not aliufes always enter the locality
computation, rather only those that contributeriggering movement do (Belletti et al.,
2012).

Finally, data concerning the role of animacy irlidta is still very poor, as the
feature was included only in one elicitation stwdgh adults (Belletti & Chesi, 2011) and
actually did not produce any remarkable effect.

The body of information now available on the detimaand the processing of Wh-
questions and Relative Clauses is quite wide arfd ihe information provided and
summarized here are indeed the premises for thgrdesthe experimental studies | am

going to present in chapters 6 and 7.
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6 Wh-QUESTION COMPREHENSION
IN PATIENTS WITH ALZHEIMER'’S DISEASE

6.0 Introduction

In the present Chapter, | will present data froiVh-question comprehension task
performed by a group of Italian PADs, whose pgraaits are characterized by different
levels of dementia. The collected data will repnegbe starting point for the discussion
on the syntactic deficit in PADs.

A number of reasons motivate the decision to inelWh-questions in the study.
First, the selected structures entail an operatf@xtraction, which moves a constituent
out of its argument position and takes it to thausk left periphery through Wh-
movement. Previous studies on L1 acquisition andasip (see Chapter 5 for an
overview) used Wh-questions in order to sample lggrsd competence. Overall, they
revealed that the operation of extraction incre#isesevel of complexity in computation
with respect to unmarked declarative clauses. Tdiencstems from the observation of
increased difficulties in children and aphasic &pes in the comprehension and
production of different kinds of Wh-questions, acling to patterns that depend on the
asymmetry between subject and object extractiankiind of Wh-element in use (Who
vs WhichNP), as well as the experimental task. &loee, previous research shows that
interesting and meaningful data can be collectedutih studies that include Wh-
guestions among their experimental material. Wastjans have already proved to be a
fruitful point of observation for the syntactic cpetence of different groups of speakers.
For this reason, | will now sample PADs on thisdkof structures.

Previous studies on Wh-question processing propdgitent accounts in order
to interpret the collected data. This leads to $keond reason for introducing Wh-
guestions in the study, namely the opportunitydmpare PADs to other experimental
groups and verify whether their performance canabeounted for by any of the

previously formulated proposals.
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One further reason for starting investigating thatactic competence of PADs by
considering direct Wh-questions, is that thesenaftwr the observation of Wh-movement
in root clauses. | start by sampling the compreioensf sentences entailing Wh-
movement with a test on Wh-questions, based onafisaimption that the level of
computational difficulty should be lower in rootaakes than in embedded clauses. In
Chapter 7, | will address the issue of the compartavf Wh-movement in embedded
clauses with a test on the comprehension of Rel&iauses.

As for the results of the present task, | can grdte that patients have different
levels of accuracy according to their level of datiee Moreover, they are sensitive to
the manipulation of different syntactic featurdajg allowing Wh-movement but only
under certain conditions.

The present chapter is organized as follows. Tisedection addresses the research
questions that motivate and guide the study. Afiat, the experimental task in use will
be illustrated in details in section 6.2. The settlescribes the design, the material, the
participants, the administration and the codingcpdures. Section 6.3 presents the data
collected. Finally, | will discuss the results db&d in section 6.4. The last section

contains an outlook and some open questions ftrduresearch.

6.1 Research questions

In Chapter 2 | reviewed previous studies on thgdistic deficit in PADs. Results from
studies on sentence processing pointed out theofdléorking Memory (Almor et al.,
1999; Small, Kemper & Lyons, 2000; Kempler et #098), but little data on the syntactic

competence were presented. For this reason, | seltire following questions:

i. Do PADs suffer from syntactic impairment?
ii.  How can the impairment in PADs be accounted for?

iii. At which stage of the disease are PADs affecteslyinyactic impairment?

The first question is devoted to the search folabéd evidence about the status of
syntactic computation in PADs. Given the overaljmitive impairment that appears in
conjunction with the disease, an impairment is etgumk in the performance of the

experimental group. However, the important aspediet determined is whether PADs
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perform poorly in a generalized fashion, or whetheir poor performance reflects signs
of sensitivity to different interrogative structgren particular with respect to two factors:
the extraction site (subject vs object questionsl) the type of Wh-element in use (bare
vs lexically restricted). The discussion will tak#o consideration the participants’

reactions in correspondence to different levelsonfiplexity’. Only in case of clear signs

of increased difficulties in correspondence to #pesyntactic manipulations, data can
show that there exists a specific syntactic impamtrin PADs; while in the case of a

generalized poor performance in all conditions, dieeussion should concern only the
cognitive impairment.

Moreover, | will verify whether previous accounegarding the computation of
Wh-questions can appropriately describe the pedoga pattern found in PADs. In
particular, | will measure to which extent the Rnple of Relativized Minimality
succeeds in correctly predicting the participabehaviour. As reviewed in Chapter 5,
RM can correctly account for the results from aatgrof studies concerning both very
young and adult participants; this is the first mlo which data from PADs should be
compared.

In the case patients’ performance deviates fromaheontrols, the discussion will
also take into consideration accounts presentestudies on aphasic patients: among
these, Generalized Minimality, the Trace Deletioppbthesis and the Tree Pruning
Hypothesis. According to Grillo (2008, 2009) aplkapiatients base their syntactic
computation on a reduced number of features asgeqoience of their impaired cognitive
abilities. Therefore, their computation considerderspecified sets of features, a fact that
inspires the author to rephrase Relativized Minitpyahto Generalized Minimality.
Second, | will evaluate whether participants’ diffities are determined either by a
specific impairment at retrieving the copy of theved element (i.e., at reconstructing
the chain and individuating from where the elenvesis moved out first) as suggested by
Grodzinsky (1986, 1990); or by a structural disiupthat makes the CP unavailable as
landing site for A’ movements, as Friedmann (20p&)posed in the so called Tree

Pruning Hypothesis.

57 The level of syntactic complexity for each condfitiwill be judged based on the previous literatume
the topic, as reviewed in Chapter 5.
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Being Alzheimer a degenerative disease, talkingiadeficit in PADs can be rough
and approximate if observations are not accompaunyeprecise references to patients’
level of dementia. Although most linguistic studigeored the level of dementia as a
factor for performance evaluation, the issue isilyigrucial, due to the fact that the set
of symptoms that appears in conjunction with thgedse can vary along with the
worsening of the disease: not all symptoms apepather and some can vary in time. |
will address the issue by including in the studiygras that subdivide into three different
groups according to the level of severity of tre@mentia. In doing so, | would like to
observe and measure whether the syntactic comgetireases and how it eventually
changes along with the worsening of the disease.

Finally, results will also offer the opportunitysbare some theoretical observations

on the syntactic structures in use.

6.2 The experimental task

The present study on PADs aims at sampling themprehension of different kinds of
Wh-questions through a sentence-to-picture matctaisk; | will illustrate in details the

characteristics of the task in what follows. Beftirat, it is useful to spend a few words
on the main constraints to the task design. Thexes@ame difficulties when it comes to
testing the comprehension and/or production ofalitelWh-questions. The problem is the

ambiguity that characterizes sentences of the ikirid).

(1) Chi bacia laragazza?
Who kiss-&G the girl
'Who kisses the girl?' or 'Who does the girl kiss?'

The structure in (1) is ambiguous because it carespond both to a subject and to an
object Wh-question. In other words, one possibibtyhat the interrogative prono@hi
first merges in the external argument positionudgext of the sentence and then moves
to the interrogative criterial position in CP. TBe following the predicatdq ragazza
'the girl’) should therefore be interpreted asdbject. AlternativelyChi first merges in
the position corresponding to the internal argunmard then moves to the CP, thus

producing an object Wh-question. In the second,¢hsdexical DPl& ragazza is to be
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interpreted as the subject of the sentence. Itasigely the obligation for the subject to

occupy a post-verbal position (which linearly oapd with the unmarked object position)
that gives rise to the ambiguity of the structurgl). Subject and object questions are
characterized by the same linear order of constif@espite very different underlying

structures.

The context disambiguates the meaning in spontanspeech. However, in an
experimental setting with out-of-the-blue sentertbesambiguity is highly problematic.
No morpho-syntactic evidence can bias the intesficat towards either a subject or an
object question. Tasks with questions concerninig [@d single characters imply the use
(or the elicitation) of ambiguous sentences.

Previous studies on Italian already faced the pmbkxemplified in (1) and
implemented different solutions. | will briefly rmw three ways of avoiding ambiguity
in Italian Wh-questions in what follows.

The first strategy builds on semantic disambiguatas exemplified in (2):

(2) Quale segretaria licenzia il capo?

Which secretary fire-<3 the boss?

For instance, De Vincenzi (1991b, 1996) uses #uBriique in order to test the processing
of Wh-questions in adult speakers of Italian. Tleatsnce is still ambiguous at the

syntactic level though, because it can express finedmings in (3):

(3) a.Which secretary does the boss fire?

b. Which secretary fires the boss?

The semantic value of the two nouns in use and daarbwledge allow for a
disambiguation in favour of the reading in (3a)hea than the one in (3b). However, this
solution is not eligible for a study with PADs, givthe severe impairment that patients
suffer with respect to semantics, pragmatics anddaimowledge. Running a syntactic
test that crucially relies on patients’ semantid aammon knowledge would represent a
serious confounding factor. This brought to thecalid of the first disambiguating

strategy.
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A second attempt of testing Wh-questions with ungodius questions builds on
the use of number mismatch: in case the two DPmatch in number, verb agreement
with the subject clearly biases the reading tow#rdslement that should be analysed as
subject in the Wh-question, independently of itsipon in the structure (pre- or post-

verbal). The examples in (4) and (5) clarify thatggy:

(4) Quale bambino bacia i nonni?
Which childsc kiss-3G theL grandparenkL
'Which child kisses the grandparents?’

(5) Quale bambino baciano i nonni?
Which childsc kiss-3L theL grandparenkL
'‘Which child do the grandparents kiss?"

In (4) the verb agrees in singular number with iterrogative phrase, so that the
sentence can be read only as a subject questioite \WI{5), the verb agrees in plural so
that the only eligible subject in the clause is plst-verbal plural DP fonni), and the
sentence automatically acquires an object questiading. In this case, disambiguation
clearly takes place at the syntactic level, as filsesemantic and pragmatic point of view
the sentence is perfectly reversible. For thisaoerasumber mismatch could represent a
valid solution for the present study. The efficafythe technique has been proved in
studies with Italian-speaking children (De Vinceetial., 1999; Guasti et al., 2012);
however, this possibility was discarded, becauskiding number mismatch as a factor
in the task would make the visual material in uselnmore complex. | will address the
issue again in Chapter 7, but for the sake of thegnt discussion, it is enough to mention
that number mismatch multiples the number of drg&iand characters that have to be
inserted in the visual material in order to cargfabntrol for the influence of the factor
in a sentence-to-picture matching task. That iabse syntactic foils must represent all
possible alternatives (singular subject and ploiogct, plural subject and singular object,
andvice versawith reversed roles). This consequence is und@sinaith participants
who might suffer also from an impairment at theuaisperceptive level and have post-
interpretative difficulties (Almor et al., 2009; Hges et al., 1991).
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The third kind of technique for disambiguation eslion verb agreement too and it
consists in introducing a first or a second pensfarent in the discourse. For instance,
Garraffa & Grillo (2008) use a second person siagin their elicitation task of subject
and object Wh-questions. The target sentenceseif thsk corresponde either to the

example in (6) for subject questions or to the gxanm (7) for object questions:

(6) Qualeragazza ti abbraccia?
Which girl  youAcc-sG hug-36
'‘Which girl hugs you?'

(7) Quale ragazza abbracci?
Which girl hug-2s
'‘Which girl do you hug?’

In (6) the interpretation is biased by two elemetits direct object clitic pronoun at the
second person singular and the verb agreementdothre third person singular. Based
on these two elements, the only possible interpogtas the one corresponding to the
Wh-element as subject of the sentence (in nanteegiérson and number agreement with
the verb form) and therefore to a subject Wh-qoestn (7), the second person singular
agreement form of the verb straightforwardly deiess the interpretation of the
sentence as an object question. As the overt DRhenderb do not agree in person, the
only eligible subject for the sentence is the sdc@erson singular, syntactically
represented in the structure by a silgb. The object question interpretation
unambiguously derives from this.

Finally, | selected this last disambiguation tecjuei for the present study: it seems
particularly appropriate for a study on PADs, asviercomes both confounding factors |
previously pointed out (i.e., relevance of semanéind visual complexity). However, it
poses some difficulties for the implementation.ill discuss the issue in the following

section (6.2.1), in which | describe the task desig
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6.2.1 Design

The task in use includes both visual and oral magerfor each experimental trial,
participants listen to a question and simultangossk a drawing. The image presents
two pairs of characters, who are both engagedarsdime action, but with reversed roles
(see Figure 6.1). Participants perform the taskdtgning to the question and answering
to it: this has to be done by pointing to the taeracter in the drawing.

Figure 6.1: Example for drawings in use in the task

In order to reduce the ambiguity of Wh-questiorlsckauses include a singular first
person referent, in the role either of the subpeactf the object. In the former, this is made
explicit by a singular first person agreement oa ¥erb form (and a nufpro). In the
latter, the object appears in the form of a singfitat person clitic pronoun (examples
follow). Each question is designed as if the chiaratself asked it.

In order to favor the interpretation, a female elcter that appears in all drawings
throughout the experiment embodies the first pessogular referent. Participants are
familiarized with the character at the beginninglté session. The experimenter takes

care of presenting it to the participants with ititeoduction in (8):

(8) “We are now going to see the picture album of ylmang girl. Can you see her?
She has long blonde hair and wears a grey skie. @l appear in all of the
drawings we are going to see. She will ask youtiues Please answer by pointing

to the correct character.”
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In order to keep the information active about whasking questions (and therefore who
should be identified with the first person singlldhe female character is reproduced
also in the upper left corner of each visual stusulith a speech bubble including the

experimental sentence.

Figure 6.2: Add-on icon, which appeared in all \asstimuli.

The visual stimuli are presented as a Power-Paeggdntation on a laptop (screen size
15.4").

Images are presented in a landscape-oriented famtkte full screen and appear
as in Figure 6.3:

Figure 6.3: Example of visual stimulus in use ia task

Chi mi sta
fotografando?

As for the oral part in each stimulus, the experiteereads aloud the questions for the
participants as soon as the images appear on tbenscThe speech bubble turns up in

the visual stimulus with the mere purpose of renmgdhe participants that it is the
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female character who asks the questions, accorttinthe task design. However,

participants are not expected to read questionémselves. The decision not to let
patients and controls read by themselves is detexrby the desire to avoid the insertion
of a potential confounding factor in the taskslknown from previous research (Luzzatti,
Laiacona & Agazzi, 2003 for Italian) that PADs migtuffer from a reduced ability at

reading. Therefore, a syntactic study that crugialies on patients’ reading ability could

generate unclear data and leave open the questidheoactual source of impaired
performance. Poor executions could indeed be ataib both to defective reading

abilities and/or to impaired syntactic competence.

In each pair of images, the girl performs the acba the other character in one of
the two images; in the other image, roles are saeband it is the second character who
performs the action on the girl. According to ttiésign, only either one of the two images
corresponds to the situation assumed in the Whtigmeand provides participants with
the correct answer. In contrast, the second imageesents a syntactic foil, in the sense
that it corresponds to a sentence interpretatianaciierized by reversed roles: it signals
whether the subject question has been interpratath @bject question antteversa

The test includes eight pairs of images, whichekgerimenter shows four times
in correspondence to the four different conditiamduded in the study (see Section
6.2.2). Each experimental session starts with awe-up phase that includes up to four
trials®® and helps the participants to familiarize with thsk and the materials. It results
that each participant completes up to 36 trialseg@erimental trials plus a number of
warming-up trials, which varies between two andrfalepending on the participant’s
needs.

Further measures were taken in order to avoid eonfimg factors. In the visual
material, the order of the two pairs of imagesralites, so that in half of the trials the
target character appears on the left side anckinttier half to the right. No pair of images
is ever presented twice in a row. Moreover, tresls randomized with respect to the
syntactic conditions: Wh-questions characterizethbysame structure are never repeated

more than twice in a row.

%8 The four trials in the warming-up phase are natnted among the experimental trials, which are&2 (
trials X 4 conditions) for all participants.
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In half of the pictures the second character enaafle, in the other half a male. The
balanced repartition is actually not relevant foe fpresent task, but it was adopted
nonetheless in order to leave open the possilditgst the role of gender mismatch with
the same material in feature research. Drawingy omdlude figures with a clear
characterization, in order to distinguish the seeoy characters from the main one
(namely the woman that embodies the first persngusar). Concerning this issue, the
following characters appear in the eight pairsnofges in use: a little boy, a doctor, a
priest, a traffic police officer, a little girl,laride, a nun and a female nurse.

As for the verbs in use, these a@pgrafare('to take a picture’y, asciugare('to
dry"), salutare ('to greet'),baciare ('to kiss'),spingere(‘'to push'),bagnare('to wet’),
coprire (‘to cover'),pettinare ('to comb’) andaccarezzare(to caress'). They are all
transitive verbs, which take a direct object. Maep they are reversible also from a
semantic point of view. In order words, with regpcFigure 1, taking a picture is an
action that can be performed by a woman or by godedth the same level of probability
at the semantic and pragmatic levels. In correspocel of the very same picture, the use
of a verb liketo examinewould strongly bias the interpretation towards dioetor in the
agenthetarole and the woman in the patient one, while ghisot the case with the action
of taking a picture. None of the verbs in use godear expectations on which of the two
characters is more likely to perform the action.

The experiment does not include any filler. Themmaiason for this is the precise
will to keep the test administration as short assge, in order to avoid overloading
patients.

Finally, the task crucially relies on the ability interpret the female character in
the picture as the first person singular in serégendhis means that a certain ability to
infer someone else’s mental states is requiredidus studies showed that PADs usually
have spared Theory of Mind, but also that impairtsi@an concern complex tasks with
high demands on Working Memory (Castelli et al.120Gregory et al., 2002; Laisney
etal., 2011). Based on these studies, | expectRADe able to comprehend and perform
the task, although it cannot be completely exclutted the operation of abstraction

represents a confounding factor in the task.

% The lItalian verlfotografaretakes a direct DP as object, not a PP as in the afthe English 'to take a
picture of someone'.
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6.2.2 Material

As | anticipated in the previous sections, the taskudes four different conditions. These
are obtained by combining two different factorse #xtraction site (subject vs object
questions) and the kind of Wh-element in use (kdmers lexically restrictedQualeWh-
phrases). As a result, the experiment includes Whgect questions (WhoS), Who object
guestions (WhoO), Which subject questions (Whica8) Which object questions
(WhichO). Questions in (9) exemplify the four camnzhs:

(9) a. WhoS
Chi mi sta fotografando?
who [-AcC.1SG AUX-3PS photograplPROG

'Who is taking a picture of me?'

b. WhoO
Chi sto  fotografando?
Who Aux-1ps photographPROG
'Of whom am | taking a picture?’

c. WhichS
Quale dottore mi sta fotaigndo?
Which doctor Iacc.1sG Aux-3Ps photograptPROG

'Which doctor is taking a picture of me?"

d. WhichO
Quale dottore sto fotografando?
Which doctoraux-1psphotograpPROG
'Of which doctor am | taking a picture?’

In (9a) the reading is biased by two elementgt, fine direct object clitii in first person
singular as object of the clause; and secondré@plerson singular agreement on the verb.
The combination of the two restricts the possibtenpretations to one: a subject reading,

so that the question concerns who is performingthi®n on the female protagonist (that
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embodies the first person singular). The same nmsmmarepeats in (9¢), which differs
only for the Wh-element in use, namely a WhichNRaph. A word of caution is

necessary here. Unfortunately, we do not know wdrettitics represent a source of
difficulty for PADs because the issue has nevenbeeestigated so far. Therefore, | am
aware of the confounding factor they potentiallygresent.

As for the object questions in (9b) and (9d), #eediing is determined by a mismatch
in person between the Wh-interrogati®ai or QualeNP, which both correspond to the
third person, and the verb form, which agrees afitist person singular. Thus, the verb
form makes clear that the subject is the first@ersorresponding to the female character
in the pictures, and this biases the interpretab@rards an object reading.

6.2.3 Participants

PAD participants in this experiment are a subgrolghe participants in the experiment
presented in Chapter 4. Out of the 41 patientglhjitenrolled, only 36 could take part
in this second task. Two patients could not coneptbe task because of independent
reasons; three participants could not perfornthiegibecause of behavioural disorders or
of the incapacity to comprehend the instructionbe Tperformance of PADs was
compared to the one of 21 controls, with matchialges for age and level of education,
but spared cognitive abiliti&% The control group for this experiment includes same
participantsenrolled in the task on grammatical gender rettigv&hapter 4.

Table 6.1 allows for a comparison between the obmgroup (CO) and the 36
PADs, with respect to Age, Level of Education (Lai)dd MMSE (Mini Mental-State

Examination):

Table 6.1: PADs and CO have similar values for Agd LoE. As expected, they differ on MMSE.

PAD (6{0)
n° 36 21
Age (sd) 77,6 (7;6) 75;10 (5;2)
LoE (sd) 6.5 (2.9) 7.3 (2.8)
MMSE (sd) 20.1 (3.7) 29.7 (0.45)

80 Criteria for participants’ recruitment and selentare described in Chapter 4.
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As illustrated in Chapter 4, MMSE scores providgst-hand indication of the severity
of the disease and the overall cognitive abilitigsatients. Four patients score in between
25 and 28 in the MMSE, such that they are clasb#i® mildly impaired; these form the
PAD1 group. Twenty-one PADs enter the PAD2 groupr@derate impairment with
MMSE scores ranging from 19 to 24. Last, eleven BABow severe impairment as they
score in-between 12 and 18: they form the PAD3 grbinfortunately, it was not possible
to balance the number of participants across grongrticular, the number of subjects
who are mildly impaired and therefore fit into tRAD1 group is very narrow. | blame
the difficulties at finding subjects with a low Evof dementia for the unbalanced
distribution of participants. This, in turn, is dtegethe fact that subjects tend to look for
medical support only long after the onset of thstfsymptoms and therefore receive a
diagnosis when the disease is already far beyanuhitial mild impairment. Nonetheless,

the data collected are informative.

6.2.4 Procedure

Participants complete the task individually, at pnesence of the experimenter. Sessions
take place either at the research/health careutietis for PADs, or at local associations
for controls.

The experimenter illustrates the task material amdoduces the protagonist
(namely the main female character) to participastexemplified in (8). After that, the
warming-up phase starts with two trials. Dependamgthe participant’s needs, the
experimenter encourages participants to performoaour trials, which are not counted
among the results. Once the experiment startsase the patient gives signs of being
unable to comprehend and perform the task witherfitst three trials, the administration
IS interrupted.

Wh-questions are read aloud by the experimentergmebated upon participants’
request for a maximum of two times. However, predichnswers are recorded only
within the first repetition. A further repetitios allowed in order to avoid frustration in
participants, but answers provided after the lapetition are not counted among the

results.
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Moreover, the experimenter does not provide anglfaek to the provided answer.
In case participants explicitly asked for one, élxperimenter answers in an elusive and
positive way.

Task administration takes approximately 5 minutds. break is planned in
between, but one (or more) is allowed, in caseigpaints ask for it or show signs of

fatigue.

6.2.5 Coding

For each experimental trial, the participant’'s amsis coded as (+1) if it corresponds to
the target answer. In case the participant doegaiat to the correct character, the trial
is scored with a zero.

Only correct answers provided within the first asanulus repetition are coded as
(+1). Answers provided after the second repetitioa automatically coded as failed
(zero), independently of their accuracy.

If patients change their answer or point to oneattar but say that the other image
is also correct, the answer is coded as a mistjke (

The experimenter assigns scores during the tesnatration.

6.3 Results

In what follows, | am going to present the restiten the 21 controls and the 36 PADs
that completed the task. As for the latter growgiadare treated according to the level of
dementia of each patient. | will now start by prg a group analysis in 6.3.1. An

individual analysis will follow in section 6.3.2.

6.3.1 Group analysis

Table 6.2 shows the performance of the participantse four different experimental
conditions. Moreover, it allows for a comparisonoss the three groups of PADs (PAD1,
PAD2 and PAD3) and the control group (CO).

In consideration of the uneven distribution of &g across groups and therefore
of the uneven number of total trials completed bghegroup, raw scores (number of
correct answers) are transformed into percentagleish represent the overall level of

accuracy reached by each group on each condition.
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Table 6.2: percentages of accuracy (sd) per grough eondition.

coO PAD1 PAD2 PAD3
ne 21 4 21 11
(MMSE) (29-30) (25-28) (19-24) (12-18)
WhoS 92.85, 75.00% 61.90% 62.504
(11.5) (10.2) (18.7) (12.5)
WhoO 93.45; 96.885 57.14 70.45
(10.1) (6.2) (18.3) (21.1)
WhichS 95.23; 93.75 77.98, 67.05%
(7.3) (7.2) (15.2) (19.5)
WhichO 97.6% 93.75 70.24 65.9%
(5.03) (7.2) (22.5) (25)

A comparison between groups reveals significafiédihces with respect to COs. PAD1s
perform well, so that their performance differsnirthat of COs only on one condition,
namely WhoS (Mann-Whitney, WhoS: U=88.500, Z=2.578,015). PAD2s perform
statistically different from controls on all conidins (Mann-Whitney, WhoS: U=391.000,
Z=4.848, p=.000; WhoO: U=386.500, Z=4.753, p=.0801ichS: U=349.000, Z=3.839,
p=.000; WhichO: U=385.000, Z=4.845, p=.000). Thensapattern is replicated in
PAD3s, with significantly reduced comprehensioruaacy on all conditions with respect
to COs (Mann-Whitney, WhoS: U=218.500, Z=4.294, p60; WhoO: U=194.500,
Z=3.331, p=.001; Mann-Whitney, WhichS: U=208.006;3212, p=.000; WhichO:
U=204.000, Z=3.962, p=.000).

Differences in performance do not emerge only | ¢bmparison between COs
and PADS. Relevant differences are to be obserigedia the comparison among the
three sub-groups of PADs. For instance, PAD2s perfdifferently from PAD1s on
WhoO (Mann-Whitney, U=11.000, Z=-2.722, p=.006) and WhichO (Mann-
Whitney,U=12.000, Z=-2.636, p=.007), thus revealthgt major changes might take
place at that level of dementia with respect todhprehension of object questions. A
comparison between PAD1s and PAD3s reveals thatatier perform poorer with
respect to the former on WhichS (Mann-Whitney, W80, Z=-2.375, p=.019) and on
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WhichO (Mann-Whitney, U=8.000, Z=-2.268, p=.02Hu4 signalling a disruption in the
comprehension of Wh-questions entailing a compMariogative phrase.

A second round of analyses compares the accuractherfour experimental
conditions in-between groups. As for COs and PAflsignificant difference emerged
among conditions. The same observation holds su®AD3 too, although the overall
level of accuracy is poorer in this group. This htiguggest the idea of a generalized
impairment, which gradually reduced comprehensiocugacy, independently of the
conditions in use. However, data from PAD2 arguares] this hypothesis.

A comparison among conditions in the group of pasieharacterized by moderate
impairment (PAD2) detects the following relevantfetiences on accuracy: the lower
performance is registered in correspondence to Wiro@articular when compared to
WhichS (Wilcoxon related samples, Group 2, WhickSWhoO: Z=-3.428, p=.001) and
WhichO (Wilcoxon related samples, Group 2, Which®©OWhoO: Z=-2.366, p=.018).
Finally, PAD2 participants are significantly lesscarate on WhoS than on WhichS
(Wilcoxon related samples, Group 2, WhichS vs Whas:3.318, p=.001). In sum,
PAD2s perform better on WhichNP questions than dm\yuestions both in the subject
and in the object condition.

6.3.2 Individual analysis

The group analysis presented above allows fornbe&iduation of general tendencies
within groups, while overlooking individual perfoemces. In what follows, | will now
present some data based on an individual analyssder to deepen the understanding
of participants’ performance.

Table 6.3 provides an overview of the number ofip@ants in each group who
perform above chance-level in the different condis. Participants complete eight items
per condition; accordingly, their performance esslified as 'above-chance’ whenever the

number of correct answers is equal to six or more.
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Table 6.3: Number of participants who perform abolkeance-level (per group and per condition).

CO (=21) PAD1 (=4) PAD2 (=21) PAD3 (=11)
WhoS 21 3 8 3
WhoO 21 4 3 6
WhichS 21 4 13 4
WhichO 21 4 13 3

As expected, all participants in the control grqagyform above chance-level in all
conditions. The same observation holds true alsd®A&D1, except for one participant
who has a poor comprehension of WhoS questions.bEhaviour has already been
detected at the group analysis level, as a congrabstween COs and PAD1 actually
points out a significant difference between the tgups with respect to the
comprehension of WhoS questions.

Also the individual analysis for participants irtAAD2 group confirms data found
at the group level. Only three patients (out ofrityeone) perform above chance-level in
correspondence to WhoO questions. The specificimmgat on the object condition with
bare Wh-element is therefore singled out at bothlgof analysis. In contrast, thirteen
patients perform well on both conditions charaegsti by a lexically-restricted Wh-
element, namely WhichS and WhichO.

Finally, the individual data from patients in thé&[P3 group offer interesting
insights. Although at the statistical level no sigant difference is to be found across
conditions in PAD3, the distribution of above-chaperformances is uneven. Half of the
participants (six out of eleven) performs abovencieaon WhoO questions, while the
same result is not obtained in the other threeitiond: three participants perform above
chance on WhoS, four perform well on WhichS anédhare accurate on WhichO. The
image is rather fragmented, with an unequal distidim of above-chance performances
across conditions.

The following sections draw further observationmrirthe individual analysis on
PAD2 and PADS3 patrticipants.

6.3.2.1 Individual analysis: PAD2
In what follows, contingency tables will now help to reach a better understanding of
the behaviour of participants in the PAD2 groug tnly one in which asymmetries
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among conditions were detected. In particular,lltake into consideration comparisons
between conditions that already emerged as signifiat the group level: WhichS vs
WhoO (Wilcoxon related samples, Group 2, WhichSWB00: Z=-3.428, p=.001),
WhichO vs WhoO (Wilcoxon related samples, GroupVhichO vs WhoO: Z=-2.366,
p=.018), and WhichS vs WhoS (Wilcoxon related sawnptroup 2, WhichS vs WhoS:
Z=-3.318, p=.001).

Table 6.4 presents results for the first relevantgarison, namely the one between
WhichS and WhoO. The contingency table comparepdiirmance of each patient in
the two conditions. In the first row it shows thewmber of participants who perform well
both on WhichS(+) and on WhoO(+), and then the remalb participants who perform
well on WhichS(+) but not on WhoQ( In the second row we can see the number of
participants that perform well on WhoO(+) but nat WhichS{) and the number of
participants who do not perform well in either aettwo conditions (Which§(and
WhoO()).

Table 6.4: Target comprehension of WhichS and Whd@AD?2.

WhoO + WhoO-
WhichS + 2 11
WhichS- 1 7

Participants mainly distribute across two condsioeleven patients retain a good
understanding of WhichS questions in combinatiotin & poor performance on WhoO;
alternatively, seven participants do not reach abthance comprehension in either of
the two conditions. The converse patterns are k&g, as only two participants perform
well on both conditions and only one performs wail WhoO but not on WhichS.
Altogether, data in table 6.4 confirm that partasips perform better on WhichS questions
than on WhoO questions.

Table 6.5 shows a very similar pattern in corresiemice to the comparison
between WhichO and WhoO questions. The specifiaimpent on WhoO questions is
confirmed again by the fact that half of the papaants (ten out of twenty-one) perform
accurately on WhichO but not on WhoO. Eight pasguegrform at chance-level in both
conditions, while three perform well on both. Narf¢he participants in the PAD2 group

has a good comprehension of WhoO in combinatiof &itpoor comprehension of
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WhichO. Individual data therefore comfirm that PAP&rticipants are overall more
accurate on WhichO questions than on WhoO questions

Table 6.5: Target comprehension of WhichO and WimoRAD2.

WhoO + WhoO
WhichO + 3 10
WhichO- 0 8

Finally, Table 6.6 offers a comparison within thibjgct conditions. The group analysis
revealed that WhichS questions are statisticaltteb@inderstood than WhoS questions.
The claim holds true at the individual level tocéese the reversed pattern (namely good
comprehension of WhoS and poor comprehension ofc®)i emerges only in one
participant. However, it should also be pointed that the other twenty participants
evenly distribute across the three remaining pésgiatterns of performance. Seven
patients have an accurate comprehension of bottiitemms; seven comprehend poorly
both, and six have a good comprehension of Whict&stgpns but not of WhoS

questions.

Table 6.6: Target comprehension of WhichS and Vilh®2\D2.

WhoS + WhoS
WhichS + 7 6
WhichS- 1 7

Altogether, data from the contingency tables comfine observations already drawn at
the group level, in particular with respect to toenparison between WhichS and WhoO
questions and the one between WhichO and WhoOigossFor what concerns the last
comparison, a strong preference for WhichS over $\isamot completely borne out from
the individual analysis because PAD2 participantsngy distribute across different

patterns of performance.

6.3.2.2 Individual analysis: PAD3
Table 6.3 shows the number of PAD3 participants whdorm above chance in the
different conditions: three out of eleven PAD3 m#peints perform above chance on

WhoS questions, six perform above chance on Whoéstopns. As for WhichNP
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guestions, four PAD3 participants perform well omi¢hS and three perform well on
WhichO.

It is now interesting to observe how above-chareréopmances distribute among
participants. Table 6.7 shows how each participenforms in the four conditions by
signalling ¢) whether the number of correct answers is at ke@sal to six out of eight.

MMSE scores for each participant are also provided.

Table 6.7: Distribution of above-chance performane) for each PAD3 participant.

MMSE WhoS WhoO WhichS WhichO
PAD3 12 v - - -
PAD3 12 - v - -
PAD3 14 - - - -
PAD3 15 - v - -
PAD3 15 - - - -
PAD3 15 - - - -
PAD3 17 - v v v
PAD3 18 v - - -
PAD3 18 - v v -
PAD3 18 - v v v
PAD3 18 v v v v

Table 6.7 shows that 3 participants do not perfabove chance in any condition. Four
patients perform above chance in one conditioh€eiVhoS or WhoO). One participant
performs well on two conditions (WhoO and WhichB)ree participants perform well
on at least three conditions; these are all chanaed by higher MMSE scores (with
respect to the defined PAD3 range). Thus, two difie profiles emerge from the
individual analysis: on one hand, 8 patients penfpoorly in the majority of conditiof%
on the other, three patients master the compretre$ithe majority of conditions.
Overall, the PAD3 group is characterized by vafighin performance, which does

not allow for the observation of relevant asymnestacross conditions at the group level.

6.4 Discussion

The task presented in this Chapter aims at tegtim@bility of PADs and healthy elderly

speakers at comprehending Wh-questions. The dditaow be discussed in order to

61 Only one patient performs above chance in halhefconditions.
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provide a first answer to the research questiodseaded in Section 6.1: these deal with
(i) the impairment of the syntactic computation céjecin PADS; (i) the description of
how the impairment manifests itself, through a adsston that takes into account
previously formulated hypotheses with respect thaspg speakers; andiif the
individuation of the level of dementia at which wraghanges take place.

In what follows, | will discuss answers to eacheaash question in turn.

6.4.1 Question (i): Do PADs suffer from syntactic impagmif?

The experimental task in use allows the gatherindata that can shed some light into
the syntactic competence of patients affected mhéimer’s disease. The first thing to
remark is that the four groups (nhamely CO, PAD1DRAand PAD3) show different
patterns of performance. Accuracy rates drop aleitly the worsening of the disease.
The first two groups enrol either healthy elderpeakers (CO) or PADs with mild
impairment (PAD1), who perform very alike, with éeplent rates of accuracy, except
for one condition, namely WhoS. Poor comprehensibWhoS questions in PAD1
characterizes in particular one patient (who attuaérforms at chance-level on the
condition). However, the other three participamtshe group also do not meet ceiling
accuracy, thus resulting in a generalized poorerehension of the WhoS condition at
the group level (75%).

A comparison between controls and patients eitligermwoderate (PAD2) or severe
(PAD3) impairment provides us with more evideninsigpf impairment in the form of
statistically different levels of accuracy in bdAD groups and in all conditions with
respect to controls. These data alone reveal damilzd decrease in patients’ capacity to
comprehend the Wh-questions in use. However, a agegm among the three PAD
groups is even more informative, as it reveals asgtrnies across conditions. In
particular, when compared to PAD1, PAD2 show aifipaeduction of comprehension
in correspondence to Wh-questions entailing olg&ttaction: they comprehend WhoO
and WhichO with a significant lower degree of aecyr PAD3, on the other hand, stick
out for a further worsening of the comprehensiooasfditions characterized by lexically-
restricted Wh-element(ale NPvs Chi).

A within group analysis is also highly informativé: does not register any
asymmetry across conditions for CO, PAD1 and PAR3|e it does for PAD2. | will
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discuss these asymmetries in the next section., Hereend to limit myself to comment
on their informational value.

If we consider the asymmetries across groups @teae and the asymmetries
across conditions within the PAD2 group, we carctate that PADs perform differently
from Controls from the quantitative point of viewdaalso from the qualitative point of
view. Patterns of accuracy do not reflect a mereeg®ized decrease in comprehension
abilities, but also reveal a certain degree of itgitg to the syntactic factors that
characterize the experimental conditions in usés $ensitivity emerges in particular in
PAD2 patrticipants. If patients had shown only adged decrease of comprehension in
all conditions, | could have ascribed the results generalized reduction of the cognitive
resources that allow for the correct completiotheftask. However, this is not the case,
as significant asymmetries across conditions emef@pese can be taken as overt
manifestations of an impairment at the syntactelleso that syntactic computation is
impaired on specific conditions. The observatioergpto further speculations on the

precise characteristics of this impairment, whidlhhe the topic of the following section.

6.4.2 Question (ii): How can the impairment in PADs be@mted for?

In order to achieve a better understanding of yi¢aestic deficit in PADs, | will start by
taking into consideration the results that emergenfa comparison across groups. As a
second step, | will consider the asymmetries aaosditions registered within the PAD2
group and | will get into the details of the synta@nalysis able to account for them.
Finally, 1 will compare results to previously fortated accounts, in order to verify

whether any of these can account for the pattepedbrmance in PADs.

6.4.2.1 Comparison across groups
A comparison across groups reveals that the expetah conditions in use are not
equally affected by impoverished comprehension.pfssented in section 6.3.1 and
further summarized in 6.4.1, the comparison acgresps allows for observations on
how the impairment develops.

As previously remarked, PAD1s differ from COs oa tomprehension of WhoS
questions, thus revealing a specific difficulty fBADs in correspondence of this

condition. The decrease in comprehension is naindtia; however, data suffice at
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pointing out the emergence of perceivable diffieslin the computation of questions of
the typeChi mi sta fotografando?Who is taking a picture of me? ).

In PAD2 participants the worsening of the diseasegs along a decrease in the
comprehension of object questions, both in the \Atmb in the Which condition. In this
case the impairment is sharper, as it emerges gt pasticipants. The observation is not
surprising as it replicategsults from previous studies, which succeededintimg out
processing asymmetries between structures entalthgr subject or object extraction
(see Chapter 5 for an overview).

With respect to controls, the performance of thet taoup (PAD3) differs for a
sizable reduction of the comprehension of questommgaining the Wh-elemeiQuale
followed by a lexical restriction, both in the setj and in the object condition.

Based on these data, we can therefore deduce hbasyintactic processing
competence of PADs reduces along with the worseafnipe disease according to a
specific pattern of impairment. With respect to D1 group, patients with moderate
dementia show a specific poor comprehension ofcblajeestions, while patients with
severe dementia are further impaired at comprehgndlihichNP questions. The ultimate
outcome is a considerable variability in performgnevith generalized at-chance
comprehension in patients with MMSE scores lowanth9 (although some exception
to this pattern were also found).

In what follows, | will focus my attention on thegiormance of PAD2 patients in
order to describe how the impairment manifestsifitsgth respect to the different
conditions in use. In particular, | will try to pdiout the underlying mechanism that
determines the successful or unsuccessful compseireaf the experimental conditions.

6.4.2.2 PAD2 and their impairment on specific syntacticaiinns

As discussed in the previous sections, thererea tof disruption in PADs, which clearly
emerges in PAD2 in the form of a specific impairtnen the comprehension of WhoO
questions with respect to WhichS and WhichO questiMoreover, the comprehension
of WhoS is rather poor too. In what follows, | willustrate in turn the syntactic factors
that can be held responsible for the observed rpatiteperformance by analysing the

experimental conditions.
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The poor comprehension of WhoO questions with r&sjee\WhichS questions was
rather expected on the basis of the rich numbestudies which previously detected
difficulties in correspondence of structures emgilobject extraction (see Chapter 5 for
an overview). The interesting piece of informatiaorthe data concerns the asymmetry
registered within the object conditions, namelygber comprehension of WhoO despite
a relatively spared comprehension of WhichO quastidhe reasons for this cannot
concern only the extraction site from which movetrenvards the CP-layer starts. |
claim that it is precisely the comparison betwees features of the two elements to
determine whether the computation is successfulodr | recall here the Principle of
Relativized Minimality (Rizzi, 1990; Friedmann dt,2009; see Chapter 5 for more on
this) and hold it as responsible for the poor cahpnsion of WhoO questions.

A representation of the crucial steps of the déioveof WhoO questions can help us

to understand how the Principle of RM constrairesdtiucture:

(10) Chi fotografo?
Who photograph-fs

Chi C'

Whenever the Wh-element is extracted from the elgesition and moved upwards to
the CP layer, it has to move across the subjedigosthis triggers locality effects (Rizzi,

1990). In this configuration the subject occupiasirgermediate position between the
object and the target position. In other words, ghbject intervenes between the two

positions which should build a dependency. Basethisrprinciple, all object conditions
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should be problematic for speakers. However, thength of the intervention effect
depends on the characteristics of the involved etes As pointed out by Friedmann et
al. (2009) and Belletti et al. (2012), the kindfedtures that the target and the intervener
share can determine whether or not the interveiseupts the possibility of building the
dependency properly. When the two elements sharearst features, the intervener can
disrupt the derivation. In contrast, the specifmatof different features on the two
positions can reduce the risk for interventionwhat follows, | consider the feature
arrays of the arguments involved in the derivattbiWwhoO and WhichO questions, in
order to explain why the latter is mayeccessfully comprehended than the former.

Table 6.8 presents the sets of relevant featurethéarguments involved in the
derivation of WhoO questions. In WhoO questions, shbject corresponds tqoeo, a
phonetically null pronoun, while the Wh-element sists of a phonetically realized
pronoun. Therefore, both elements are pronominahature, although only one is
phonetically realized. Both elements lack a lexreatriction ([-NP]), a feature which has
been proven to be highly relevant for the mismdietween feature arrays (Friedmann et
al., 2009; Bentea et al., 2016). As Table 6.8 dgscithe two positions (target Wh-
element in CP and subject) differ in one cruciatdfiee, namely the presence of an
interrogative [+Q] on the moved element.

Table 6.8: feature configuration in WhoO questions.

WH-ELEMENT IN CP SUBJECT <OBJECT>
Chi fotografo pro <chi> ?
+Q -Q +0Q

+ ProN + ProN + ProN

The two elements also differ for a second feanaejely person. The subject corresponds
to a first person singular (visible on verb agreetyewhile Chi corresponds to a third
person singular. The claim fahi is based on the fact that the interrogative pranou
triggers agreement with the verb at the third persiagular when it is in the subject
position (although it is not completely clear whasthihis can be considered a person
feature as normally intended for referents, or &hoather be treated as a “non-person”).
Thus, in WhoO questions the two elements mismattthnespect to person feature. Now
the question is whether person should be includeatie set of features relevant for the
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computation. As mentioned in Chapter 5, Belletile{2012) assume that only features
involved in movement attraction are relevant fatéee configurations. Previous studies
pointed out that Person occupies a high positicheérHierarchy ophi-features (Harley
& Ritter, 2002; but see also Beninca & Poletto, 20Carminati, 2005). Based on its
prominence, | assume that Person is relevant alsiné computation of the arguments’
feature arrays, at least in normal controls. Howebackground literature does not
provide much information on the role of persondeain Italian sentences of the kind at
staké?. Moreover, the data collected in the present sdwolynot suffice in clarifying
whether or not PADs are sensitive to the persotufeaand they can insert it in the
computation. For all these reasons, | do not irelperson in the set of relevant features
analysed and | assume that WhoO questions haviedahee configuration of inclusion
presented above (in the terms of Belletti et @12, in the sense that the moved object
differs from the potential intervener only for cieature.

As for WhichO questions, | assume the same deona@ixemplified in (10).
However, the feature configuration of the argumeantdVhichO questions is rather

different:

Table 6.9: feature configuration in WhichO quession

WH-ELEMENT IN CP SUBJECT <OBJECT>

Quale dottore fotografo pro <qualedottore- ?
+Q -Q +Q

+ NP + ProN + NP

As in the case of WhoO questions, the argumentsved in the derivation of WhichO
differ with respect to the presence of a [+Q] featon the moved element. On top of this,
one more thing enhances the difference betweentwbeelements, namely lexical
restriction. The subject is still represented lpy@ namely a pronominal element; while

52 Belletti & Contemori (2012) present tasks on OBdurction with Italian-speaking children. In onetloé
presented studies, the lead-in sentences inclutierdirst or third person pronominal subjects,sthu
eliciting their production in target sentences. Tise of pronominal subjects improves ORs production
with respect to the production of ORs characterizgdexical subjects, thanks to the mismatch indaix
restriction between subject and object. However pbtential effect of a mismatch in Person feafuee,
either B or 39 person pronominal subjects for, respectively, naistm or match with the object head) is
not among the goals of the study and authors damalyse it in depth.

Haendler, Kliegel & Adani (2015) test person featuiith 5-year-old German-speaking children and find
that thay tend to understand ORs withat 2'¥ subject pronouns better than ORs withg@rson subject
pronouns.
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the interrogative element consists of an interrnogaiperator followed by a noun phrase,
l.e. a lexical restriction. In light of the gathdreesults, which show a better
comprehension of WhichO (70.2%) in comparison too@H57.1%), | must conclude
that the mismatch in lexical restriction is crucfat the successful computation of
WhichO questions. The mismatch in lexical restictdetermines a configuration of
disjunction between the two feature arrays. Itdwl that the subject cannot intervene
between the Wh-element and its copy in the VP mxagiudoes not share any of the
relevant features for the attraction, such thaty@endency can be successfully built.

Results also offer the opportunity to observe that mismatch in phonological
realization is not relevant for the participantshe study. If this were the case, the mere
difference between an overtly realized pronoun anall one would have sufficed in
ameliorating the comprehension of WhoO questioihss @loes not seem to be the case
in the present study. Nonetheless, the actuaptalgeed bypro could be further evaluated
through a comparison between languages that alidvsubjects and others that do not.

The other interesting piece of information revealed data concerns WhoS
questions: patients reach lower than attended devehccuracy on this condition. In
particular, they do not show the attended subjbEtd asymmetry between the two Who
conditions. In contrast, an asymmetry emerges wishbject conditions, as participants
in the PAD2 group comprehend WhichS questions rmoccarately than WhoS questions.
This piece of data certainly deserves some attentio

At first sight we might assume that there is no ement of the object across the
subject and therefore no locality effect can bldibk derivation, since the latter is
extracted from the external argument position amed to CP, thus landing in a position
higher than the one occupied by the object. Howether object in the sentence is the
pronounmi, corresponding to an object clitic at the firstgoa singular. The element first
raises from its internal argument position to tipecsfier of the AgrO phrase, the
functional projection in use for checking objectigres. The clitic nature of the element
forces a further step though, namely its incorponainto the tensed verb form, so that
the clitic raises to C with the verb.

The first movement of the clitic might already eldematic, because it must move
across the subject position. Moreover, its intenatedoosition might posit some further

complications. Guasti et al. (2012) and BellettG&asti (2015) previously showed that
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the derivation of Wh-questions can be disruptethikyobject in AgrOP, especially in the
case the subject cannot raise to the functiongkegtion responsible for Subject-verb
agreement. As discussed in section 5.6.2, Guaaiti @012) build on Franck et al. (2006)
and Guasti & Rizzi (2002) to point out the specditraction effect with respect to the
processing of Object question. However, a simitarfiguration can be observed also for
WhoS questions of the type in use in the preseialyst

In the vein of the quoted studies, | representéhevant steps for the derivation of
WhoS questions in (11):

(11) Chi mi fotograf@
Who l-acc.1sGphoptograph-8s
CP

Chi;

AgrSP

mi fotografa

In the vein of Franck et al. (2006) and Guastie2912), and given the configuration in
(11), the presence of the clitic in AgrOP can babpgmatic under at least three different
aspects.

The first one is thati has an effect of disruption with respect to thiejett-verb

agreement in the sentence structure. The clitiddcatiract agreement, thus reversing
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thetaroles and changing the sentence meaning. The Igpiecuis based on previous

studies in ltalian and French (Franck et al., 2006sraffa et al. 2010). In particular,

Franck et al. (2006) found that clitic objects hatteaction effects on the verb to the point
of changing the agreement, thus altering the seatemeaning. Moreover, Guasti et al.
(2012; but see also Belletti & Guasti, 2015) pregig built on object attraction in order

to account for data on the production of questions&anguage acquisition. Authors

observed that children tend to change verb agreeamehultimately sentence meaning
when elicited to produce object questions. As dised in Chapter 5, Guasti et al. (2012)
claim that the mistake is caused by the attraqtlaged by the object in AgrOP on verb

agreement by copying its features on AgrSP. Theaaibn mechanism was already
presented in section 5.6.2 and is repeated beldap{ad from Belletti & Guasti, 2015):

(12)
CP
T
AgSP

/,/"\

Lg LgmCQP

A
<NP-Obj= vP
intervention NP-Subj

V  <NP-Obj

Of course, the discussions is only a speculaticzalige the present study only tests
comprehension, thus preventing the observatioveft@ttraction effects (as in the case
of production). A further word of caution is necagsbecause so far studies on attraction
only considered number attraction with third perstements. To my knowledge, cases
of person attraction (as the one in WhoS wouldna&k not been discussed yet. In order
to verify the hypothesis, further production teate therefore needed, as these might
favour the overt emergence of attraction effectshe form of verb agreement with the

clitic object.
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The second hypothesis is that intervenes in the relation between the attracting
feature in CP and th€hi, such that the dependency cannot be establishetisl case
there is no attraction effect on verb agreemerg; disruption rather concerns the
movement of the Wh-element towards its final positi

The third hypothesis is thati intervenes in the relation that must be estahtisae
coreference between the expletpy® in SpecAgrSP and thehi in SpecvP. Due to the
subject criterionChi cannot move to the subject position, otherwiseoitild freeze and
it could not move further to the interrogative erial position. Therefore, an expletive
pro must occupy the subject position (Rizzi & Shlonsk§06). The two elements must
establish a relation though. With respect to tths, object clitic in SpecAgrOP might
disrupt the probe operation pifo.

In all the mentioned hypotheses the feature arodythe elements involved are
relevant in order to determine whethrar can represent a potential intervener. Table
6.10P2 presents the feature sets involved in the deduatif WhoS questions. Again, |

take into consideration [+Q] and [+NP] as relevi@atures:

Table 6.10: feature configuration in WhoS questions

WH-ELEMENT INCP OBJECT

Chi mi fotografep
+Q -Q
+ProN +ProN

Chi andmi, the two relevant arguments in the sentence ij @rgé both pronominal and
have no lexical restriction ([+ProN]). They diffenly in one feature, namely [+Q] on the
target position and on the moved element. Therdfe@déwo elements are in a relation of
inclusion. As observed above with respect to themarison between WhichO and
WhoO, PAD2 participants perform poorly whenever tlveo elements are in a
configuration of inclusion and differ only for ofeature.

Finally, one important thing has to be remarkedhwispect to the preceding
discussion on WhoS questions. All the cited ca$estential intervention afni concern

53 For reason of simplicity, the feature array of ffmential intervener is represented under thelipioc
pronoun, which corresponds to the final positioa glement occupies after linearization. However, as
represented in (11) and further illustrated in thecussion, | assume that intervention effects lsan
triggered also by the clitic copy in the lower finsi.
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the relations thaChi (the subject) must establish with other elementthe sentence
(either AgrSP or the attracting feature in CP). Ajpar the specific feature configuration
in Table 6.10, | claim that disruption might alse tavoured by the elemefthi. The
interrogative pronoun represents a variable ambisassigned any specific feature with
respect to person and number (although it agre#@sroh person singular with the verb)
because it has no specific referent. Therefore, #Afight experience difficulties in
realizing the agreement relation betwé&¥mn and the verb, independently of the presence
of an intervening object.

In contrast,QualeNP provides the parser with clear features for subjecb
agreement. Moreover, a mismatch in lexical restmctcrucially changes the feature

configuration of the subject questions in use. This be observed in WhichS questions:

Table 6.11: feature configuration in WhichS quesdio

WH-ELEMENT IN CP OBJECT

Quale dottore mi fotografa?
+Q -Q

+ NP + ProN

In WhichS questions, the two arguments differ in t@levant features: the interrogative
[+Q] and the lexical restriction [+NPQuale dottorebears both features because it is
interrogative and the Wh-element entails a lexreatriction. In contrast, the object is
pronominal in nature and has no lexical restrictiglns, it does not bear any feature of
the scope-discourse type. The two elements areftirerin a configuration of disjunction
in the sense defined by Friedmann et al. (200%juDction hinders the possibility fari
of acting as an intervener, a8 does not share any of the relevant features regen
for attracting the extracted argument to CP. Iltofes that the dependency between
QualeNPandpro, and QualeNP and the attractor in CP, can be ssftdhy built.
Altogether, results from the subject conditions @asistent with results from the
object conditions and confirm the crucial role lo¢ imismatch in relevant features in the
computation of non-local relations. In particuldata on the conditions in use attest the
relevance of lexical restriction in feature arrays exemplified, the Principle of
Relativized Minimality can be implemented in di#et steps of the derivation and in
different sentences: for instance, subjects caruahe with respect to the dependency
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between the attractor in CP and the object endawtda scope-discourse feature in VP
(as in the case of WhoO questions), or an objettrdarvene in Subject-Verb agreement
(as hypothesized for WhoS questions). In both ¢élsesomputation of the feature arrays
of the arguments is crucial for determining thermsgth of the intervention. In particular,
it has to be determined which kinds of configunasi@an be computed by the grammar
at stake (children grammar, adult grammar, patigrgmmar, etc.). The feature

configuration of the conditions in use in the preésdudy are summarized in (13):

(13) a. WhoS
Chi mi sta fotogaatio?
+Q, +ProN +ProN INCLUSION

who [-ACC.1SG AUX-3PS photograplPROG

b. WhoO
Chi pro sto fotografando?
+Q, +ProN +ProN INCLUSION
Who pro AuXx-1psphotograplPROG
C. WhichS
Quale dottore mi sta fotefigndo?
+Q, +NP +ProN DISJUNCNO

Which doctor lIacc.1sG Aux-3Ps photographPROG

d. WhichO
Quale dottore pro sto fotografando?
+Q, +NP +ProN DISJUNCTION

Which doctonux-1ps photographPROG
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In light of the comparisons presented above, Incl#énat patients perform well on
disjunction configurations, while they are impaired inclusion configurations.
Whenever the moved argument and the potentiaveter differ only for the presence
of a scope-discourse feature ([+Q] in the presamty3, they are in a configuration of
feature inclusion, which triggers intervention effe In contrast, when the potential
intervener and the moved argument differ in thelevant features, such that their feature
arrays are in a configuration of disjunction, ntemmention effect emerges and sentence

processing is successful.

6.4.2.3 Alternative accounts

In the previous section | considered the Princgdl®elativized Minimality in order to
account for the performance of PADs. Since the salmvorks of Friedmann, Belletti &
Rizzi (2009) and Garraffa & Grillo (2008), speakat#ficulties in the processing of
specific syntactic structures entailing extractimewve been accounted for in terms of
locality effects triggered by the presence of rateévfeatures both on the intervener and
on the target position.

However, previous studies proposed a number of att@unts, which | reviewed
in Chapter 5. I will now turn back to the previopglustrated proposals and point out the
reasons why they cannot account for the performahpatients in the present study.

The good performance of PAD1 and PAD2 on WhichGstjaes allows discarding
two hypotheses, namely the Minimal Chain Princifl2e Vincenzi, 1991a and
subsequent work) and the Trace Deletion Hypoth@isdzinsky, 1986, 1990). Both
accounts predict a poor comprehension on sentesii@sling object fronting, even
though on the basis of different premises: the @rassumes that the parser aims at
building the shortest possible chain and therefs®gns a subject reading as a default
strategy for the processing of moved elements. [atier ascribes difficulties to the
impossibility of retrieving traces located deephe structure. In the present study, both
WhichO and WhoO questions rely on object extragtsmeh that the position of the trace
with respect to the filler is identical for the twaAccording to the hypotheses, speakers
should perform the same in the two conditionsaasi$ the syntactic structures in use are
concerned. Along these lines, the two hypothesesotipredict the results | found, with

a better comprehension of WhichO with respect to®/Iguestions. Therefore, the two
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mentioned accounts should be excluded from thepratation of the data collected in
the present studs

The high level of accuracy of PAD2s on questionthwuale'which' (both for the
subject and the object condition) disconfirms tlgpdthesis of an intrinsic complexity
brought up byWhichelements and their lexical restriction in recomstion. Avrutin
(2000) previously claimed that WhichNP questiormsiatrinsically difficult because they
require the integration of detailed semantic infation in the sentence computation. In
the author’s view, items of the Who type entaikleemantic information and therefore
are easier to integrate in the sentence. Givengtoel comprehension of questions
introduced by Which-elements, data from participamt the present study are not
compatible with Avrutin’s hypothesis. The good feson WhichO questions show that
complexity is not intrinsic to lexically-restricteitems. It is rather determined at the
structural level, depending on the features ofetleenents involved. In other words, the
complexity of an element is determined by the campa with the other elements in the
sentence and the kind of configuration they entérs holds true for the present test
design, where out-of-the-blue sentences do not ppstific constraints at the semantic
and pragmatic level. Different results might beamntéd in discourse contexts; where
elements might triggea priori facilitating effect or difficulties at some levels

In any case, the results from the present studgwae more interesting if we think
of the fact that PADs notoriously suffer from ananfChertkow & Bub, 1990, Hodges et
al., 1991, Almor et al., 2009; among many othafgithin their pattern of impairment, a
specific difficulty in phrases entailing lexicalstection could be attended. As shown
above, this is not the case. Results strengthehypethesis that the lexical restriction
actually improves comprehension under the appr@pricondition, namely in a
configuration of mismatch in lexical restrictiors described above.

On the basis of this observation (founded in tumrtlee Principle of Relativized
Minimality), | predict that PADs should show theveesed pattern of performance (i.e., a
better comprehension of Who questions over Whiokstjons) at the presence of full
lexical DPs as second argument in the sentenceinBtance, in the case of object

guestions entailing a fully-fledged lexical subjegoatients should comprehend WhoO

64 However, it was brought to my attention that offlicomprehension tasks are not the most suitable
technique for the evaluation of the two mentiongddtheses. The two proposals focus on temporatéspe
of processing (e.g., error reparation and tradeatain), which can be better investigated in oaliasks.
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guestions with a higher accuracy with respect tadlW questions, because the former
would allow for a clear mismatch in features wiglspect to a lexical subject, while the
latter would not. The hypothesis is compatible wisults from previous studies. For
instance, De Vincenzi et al. (1999) and Guastil.e2812) found a better accuracy on
Who object questions than on WhichNP object quest{m Italian-speaking children).
Crucially, the experimental sentences in use coatha lexically restricted subject, such
that mismatch with Who elements followed.

Finally, the fact that PAD1 and PAD?2 participang/é a good comprehension of
all (or some of) the experimental conditions spesainst the Tree Pruning Hypothesis
put forth by Friedmann (2002) for aphasic speakérsthe author’'s view, aphasic
speakers cannot project any constituent higher Tignthus failing at processing any
sentence structure entailing movement to CP. lraitaall root Wh-questions require the
movement of a Wh-phrase to the upper portion ofsr@gence structure, independently
of the position from which the element is initialtracted. The proposal is therefore
incompatible with the patterns of performance ofiggas with mild or moderate
impairment. In contrast, the proposal is compatibih the pattern of performance of
PAD3 participants, who have only at-chance comprsioa of all the experimental
conditions in use (except for the the three pagientio have a high performance in most
conditions). Based on the data from the presendystu is therefore possible to
hypothesize that the disease causes a reductibie ability to move elements to the CP
layer at its severe stage. Yet, further researcteesled in order to verify whether the
hypothesis holds true. In particular, it will becessary to verify whether patients can
compute matrix clauses that do not entail any mavrdrto the CP. This will be possible

through the use of matrix clauses in the experialatgsign in Chapter 7.

6.4.3 Question (iii): At which stage of the disease arkDR affected by syntactic

impairment?

As previously illustrated, participants in the taskodivided into three groups according
to their level of dementia, namely PAD1, PAD2 am&DR3. PAD1 consists of patients

with mild impairment: they perform with high levad§ accuracy in all conditions, except
for a slightly lower amount of correct answers orrespondence of WhoS questions.

PAD?2 is the more interesting group for the disaussit includes patients with moderate
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dementia, whose comprehension accuracy sharplgs/across conditions. Finally,
patients in the PAD3 group are characterized bgrgegtementia and variability in their
performance. Overall, the last two groups (PAD2 BAMD3) perform differently from
their healthy peers in all conditions.

Based on the results, | can therefore concludentiagdr signs of disruption at the
syntactic processing level emerge in patients adteby moderate impairment. At this
stage of the disease, reduced computation abitiiestill cope with some of the sentence
structures in use in the experiment, while theyiaaglequate for others, depending on
their specific syntactic characteristics. The defi@an be described along the lines of
Relativized Minimality. As described in the prevsosection, the processing of crossing
movements between arguments whose feature seits areonfiguration of inclusion is
difficult for PADs. In contrast, moderately impair®ADs are facilitated at processing
sentences that entail argument extractions whendnefeature sets of the elements
involved are in a configuration of disjunction.

The severe stage of the disease (PAD3) is chaizaddoy a generalized decrease
in question comprehension. The group analysis tevlat levels of accuracy are clearly
different from those of controls for all conditioria addition, variability emerges from
the individual analysis. As a result, clear asymmastacross conditions cannot be
detected anymore.

Finally, the answer to the question might not betemightforward as it looks like
and a word of caution is necessary. It is well-kndhat the symptoms of the disease tend
to appear clearly only long after the onset of akdamages (Braak & Del Tredici, 2006).
It is then more appropriate to say that the impamtrbecomes evident when dementia

becomes moderate, although the disruption mosigpiglstarts earlier.

6.5 Conclusions

In the present chapter | discussed results fromdyn the comprehension of different
kinds of Wh-questions by patients affected by Alates’s disease. The aim of the study
was to sample patients’ ability in the computatidrextraction of wh-items. In order to
do it, |1 used four different experimental sentenaglich were obtained through the
manipulation of two factors, namely: extractioreggubject vs object questions) and the
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Wh-element in use (Who vs WhichNP questions). Ahkerr relevant factor for data
analysis in the study is the level of dementiaatipipants.

The first result of the study is that patients ctetgthe task according to different
patterns of performance, which in turn depend eir fevel of dementia.

A mild level of dementia corresponds to a pattefrp@rformance that closely
resembles the one of healthy controls. In contpaatients with moderate and severe
impairment perform differently from controls in albnditions.

Moderate impairment brings along lower levels ompoehension accuracy; and
extraction is spared only under specific syntacbaditions. These can be explained
along the lines of Relativized Minimality (cf. Fdmann et al., 2009; Rizzi, 1990).
Patients apply the principle in a strict versiom allow the computation of non-local
relations only in the case the feature arrays ef dhguments are sharply different.
According to the conditions in use, a mismatcleiidal restriction is a crucial factor for
the successful completion of the sentence computati

Finally, the majority of patients with severe impaént does not show signs of
sensitivity to syntactic manipulation and perforrasound chance level in most
conditions. At the group level, no significant asyetry across conditions is to be
detected, while the individual analysis revealsedain degree of variability within the

group.
6.6 Open questions

In the previous sections | interpreted the datéectdd in order to provide a first answer
to the research questions addressed in this skmyever, data also rose some further
questions.

As for the general design of the study, the pretsit only considers extraction in
root questions. In order to corroborate the sigaiice of the results, it would be useful
to replicate them with other forms of extraction,pgarticular with cases of extraction
from embedded clauses. For this reason, the fatigwehapter will focus on the
computation of relative clauses.

The task in use brought up the relevance of thematish in lexical restriction
between arguments in order to hinder interventind # favour the computation of

crossing movements. However, all Wh-questions ainghis task entail a pronominal
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potential intervener and either a pronominal oexadally restricted moved element. In
the next section | would like to reverse the pattby introducing relative clauses
characterized by a lexically restricted interveaed the movement of a functional
element with no lexical restriction. | predict thpattients will benefit from a mismatch in
lexical restriction, independently of which of theo involved elements is lexically
restricted (either the intervener or the targetitmy. The issue is therefore further
addressed in Chapter 7.

In the next task, | will also try to replicate tresults with respect to the different
patterns of performance in correspondence to éifiidlevels of impairment. Moreover, |
would like to verify whether the generalized desee& comprehension in PAD2 and
PAD3 participants only concerns sentences entadiiggiment extraction or not. The
introduction of matrix declarative clauses among éixperimental conditions will help
answer the question.

The open questions will be further discussed inpgBrar.
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7 RELATIVE CLAUSE COMPREHENSION IN
PATIENTS WITH ALZHEIMER'’S DISEASE

7.0 Introduction

In Chapter 7 | present experimental data from adasthe comprehension of relative
clauses in patients with Alzheimer’s disease.

The reasons to test PADs on RCs are numerous. @lmegoal of the present study
is to verify whether patients suffer from a syni@cleficit; and RCs represent the ideal
field for the purpose for at least three differesdsons. As discussed in Chapter 5, RCs
entail a rather complex derivation from the syntapbint of view. Their computation
requires the completion of steps that matrix clalsek; among these, an instance of Wh-
movement: this implies that a gap must be integordhrough reconstruction of the
moved NP in its original position. After testingtection in root clauses (see the study
on Wh-question comprehension in Chapter 6), thenatin shifts now to extraction in
embedded clauses, such that the two phenomenadiatr and embedding) can be
observed jointly. Moreover, the nature of RCpes seatypical, given that they enter the
derivation as part of a noun phrase, either inabmplement position or in a higher
functional projection of the DP (depending on wieetiKayne’s (1994) or Cinque’s
(2008, 2014) analysis is assumed).

The syntactic complexity leads directly to the setweason why RCs are the
suitable field for the sample of syntactic impaimhd& heir structure offers the possibility
to manipulate a variety of factors in order to tgstakers’ sensitivity to different features.
The manipulation of factors thus allows for theatien of different experimental
conditions entailing variable degrees of complexity

The third reason to introduce RCs among the stimaivery wide literature on the
topic, which allows for a valuable comparison & thata collected in this study to those
from other works. By building on previous researithyill be possible to compare the
performance of PADs to those of typically develgpyoung and older children and

adults, even in a cross-linguistic perspective.
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Concerning this last point, | would also like tadenline the fact that by collecting
data on the processing of RCs in healthy and iredagtderly adults, the present study
contributes to the understanding of how languagsdveg in aging speakers. Most of
previous research on Wh-movement addressed issueeraing L1 acquisition and
observed adults in the role of controls. The presardy covers the further steps taken
by adult speakers, either in a healthy or in areiingal status. As a result, the full lifespan
is covered with respect to the ability to procesdsRAlthough the issue will not be
directly addressed in the present work, which ratbeuses on Alzheimer’s disease, data
from the performance of healthy elderly controlf ®lso be presented.

The present chapter is organized as follow: rebeguestions are addressed in 7.1.
Section 7.2 describes the task in use, the matén@participants, the procedure and the
guidelines for coding. In 7.3 | present the cokectlata, which are discussed in 7.4.

Section 7.5 summarizes temptative answers to equrienental question.

7.1 Research questions

The task in use will help answering the researastions addressed in the Introduction.
In addition, a further question is pointed oil, (this concerns patients’ sensitivity to
syntactic manipulations. Overall, the followingeasch questions will be considered:

i. Do PADs suffer from syntactic impairment?
ii.  What kind of syntactic manipulations are PADs siresto?
li.  How does the syntactic deficit manifest itself?

iv. At which stage of the disease are PADs concernesyimactic impairment?

The reason for running a second study on the sarestiqns is due to the intention to
verify whether results can be replicated in strreguhat have similarities and differences
with respect to Wh-questions. The conclusions reddh Chapter 6 would gain more
strength thanks to similar results on Relative €t

The task will also allow us to observe patientgissivity to different kinds of
syntactic features. The topic has been addressaalinout in Chapter 5: young speakers
(and adults) benefit from specific feature confegions in the computation of extraction

movements. The present study takes into considarabme of those factors in order to
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allow for a comparison between PADs, on the onahand children and adults on the
other.

Moreover, the task in use will offer the opportyria answer some of the questions
left open in Chapter 6, in which it was not possitd verify whether PADs only have
difficulties at extracting phrases to be movedhe CP-layer, or their impairment also
disrupts the comprehension of structures that danwolve A’-movement. The use of
declarative sentences among the experimental ¢onslin the present study will provide
an answer to that question. In particular, | intemdbserve whether the comprehension

deficit of PAD3 patients also affects simple deateve sentences.

7.2 The task

The task in use is a sentence-to-picture matchasl that aims at sampling the
comprehension of different kinds of relative claisehe visual material and the general
design are taken from BAMBI, a well-known task deped by Friedmann &
Novogrodsky (2002), and subsequently employed imymlanguages, among which
Italian (Contemori & Belletti, 2014).

7.2.1 Design

Each experimental stimulus in the task is compadédo elements: a visual and an oral
one.

The visual part consists of two coloured drawingstpd on the same A4-sheet. In
both drawings, two characters are involved in th®es action (e.g., combing, taking a
picture, kissing, etc.). The two images differlie tharacter that performs the action; for
instance, in the first picture character A kisskaracter B, while in the second picture
character B kisses character A.

All verbs used in the stimuli are transitive anterdo a concrete action that can
easily be acted out and represented in a drawing.

The oral content of the experimental stimuli coissi a sentence read aloud by
the experimenter. Participants’ task is to listehie sentence and point to the character
that correctly represents the sentence meaningy. @ of the two images corresponds
to the target, while the second one correspondhdoreversed interpretation of the

sentence.
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The characters depicted in the drawings are athat@ and human, except for the
presence of a dog in one pair of images. The aidimsk design actually includes a
variety of animals (e.g. penguins, rabbits, girsffetc.), but these were all eliminated
from the present version of the task because theglgtrbe not familiar animals for PADs.
Such animals could have represented a confoundicigif for patients: the risk is to
collect data mirroring an impairment on the lexicmnexotic animals, rather than on
syntactic competence.

The complete task includes 48 sentences, subdivmdedix different experimental
conditions, including eight trials each. Trials digtributed across twelve pairs of images.
Each pair of images is used four times, in associab four different experimental
conditions.

Trials are randomized according to the sentence, typ that more than two trials
from the same condition are never performed invae fdoreover, target answers are
equally distributed across the two characters hadwo images (the upper and the lower
one, according to the distribution on the papeeghe

Short attention span in PADs and the desire nobuaden participants with

excessive demands are the main reasons for natinglfillers in the task.
7.2.2 Material

As anticipated, the task includes six differentditions: a declarative sentence, a subject
relative clause and four different kinds of objestatives.

Examples of the conditions in use are in (1). lherdake of clarity, all examples
presented here assign the ageetarole to the same character (the granny). However,
experimental trials were designed in order to dgusdsign the agenhetarole to the

two characters across conditions and to distriltheeanswers across the two pairs of

images.
(1)
a. SVO La nonna bacia la bambina

The grannysG kissPRS3sG the childsc

‘The granny kisses the child’
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b. SR Mostrami la nonna clezia la bambina

ShowimP.2sG I-0BL.1sG the grannysG Rel kissPRS3sG the childsc

'Show me the granny that kisses the child’

c. OR Mostrami la bambina che lanna bacia

ShowimP.2sG I-0OBL.1sG the childsG Rel the granngG kissPRS3SG

'Show me the child that the granny kisses'

d. POR Mostrami la bambina che baciata dalla nonna

ShowimP.2sG I-0BL.1sGthe childsG Relaux kissPTcPby.the grannG

'Show me the child that is kissed by the granny’

e. CIOR Mostrami la bambina che la nan la bacia

ShowimP.2sG I-0BL.1sG the childsG Rel the granngG sheAcc kissPRS3SG

'Show me the child that the granny kisses

f. ORdem Mostrami quellache la nan  bacia

ShowimP.2sG I-0BL.1sGthat+ Relthe grannysG kissPRS3SG

'Show me the one that the granny kisses'

The first condition to be introduced (1a) is a dealive sentence with the unmarked
Subject-Verb-Object constituent order. Its functisnto play the role of the baseline
condition with respect to all the other conditiom#ich include a matrix and a relative
clause. It represents the benchmark for the evatuaif all other sentence types.
Moreover, as previously pointed out, the perfornearam matrix clauses can be
particularly informative about the status of sytitacomputation in severely impaired
speakers. Patients with severe impairment havendroblance comprehension of Wh-
questions. Data on matrix clauses will tell us wetpatients are impaired only at A’-
movement to the CP-level, or they are generallyaingal at carrying out the task. The
first scenario would correspond to high levelsaifuaacy in the comprehension of simple
declarative sentences, while in the second all itiong will be equally impaired.
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Relative clauses in conditions (1b) to (1f) areadticed by a matrix clause; this is
composed of a predicate at the imperative favogtrami'Show me') plus the head of
the relative. The reasons for choosing this kinéhtbductory sentence is twofold: on
one hand, it reminds participants of how they aqgeeted to perform in order to fulfill
the task’s requirements (namely by pointing toeaodaracter). This is particularly useful
given that PADs have short attention spans anch citdfer from apraxia, which inhibit
them from completing the procedure they are exegu®n the other hand, the matrix
clause in use does not contribute to the semamégaretation of the sentence. This means
that participants do not need to activate furtbgicial items and to process extra semantic
information in order to complete the task, andefae they can allocate all their efforts
to the comprehension of RCs.

Conditions (1b) and (1c) represent a minimum pairsubject relative clause
(Mostrami la nonna che bacia la bambjri&how me the granny that kisses the child’),
and an object relative clausEldstrami la bambina che la nonna bacl&how me the
child that the granny kisses'). The two sentencelside two lexically restricted DPs as
subject and object. The two conditions only diffethe site in which the relative head
noun is initially merged in the RC: as for the s#@ine verbs in use, either the external
argument in SRs, or the internal one in &Rm the light of the previously reviewed
literature, | expect this pair of conditions to bighly informative about participants’
syntactic processing abilities. Indeed, in namehef well-known asymmetry between
subject and object extraction (see Chapter 5 favamview), if patients suffer from any
kind of impairment, signs of it are expected to egeeat least in this minimal pair, i.e. in
the form of an enhanced asymmetry between the dnwditons with respect to the levels
of accurate comprehension.

The remaining three conditions (1d to 1f) are afitances of ORs, which result
from different kinds of syntactic and feature maugdions. The condition in (1d) uses a
passive voice to convey the meaning of an OR tHhr@a§R Mostrami la bambina che
e baciata dalla nonnaShow me the child that is kissed by the granfiyie structure,

known in the literature as Passive Object RelgfR@R) since Belletti (2014), has given

85 Although the issue is not addressed in the dissosi should be noted that subject and objeataexion
follow slightly different procedures. As discusdey Rizzi & Shlonsky (2007), subject extraction pgssi
the necessity to fill the subject criterial pogitinith expletives, in order for the subject DP kipsthe
criterial position and move to the CP layer. Bdiadjan a null subject languagero is the expletive in the
criterial position.
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proof of ameliorating the processing of ORs, thatd«ksthe smugglingoperation it
entail$®, which hinders the intervention of the subjectoking at data from lItalian
(Belletti & Contemori, 2009; Contemori & BelletR014), PORs emerge systematically
in adult production, they appear in child productgiarting from age 5; and they also
facilitate child comprehension of ORs. We can assuihat children (starting from a
certain age on) and adults behave alike with régpehis condition, which, in the present
study, assumes a crucial role in evaluating whethA&Ds perform qualitatively
differently from healthy speakers.

Condition (1e) corresponds to a kind of OR thaatiested only in substandard
varieties of Italian (Guasti & Cardinaletti, 2008ontemori & Belletti, 2014): its
peculiarity consists in entailing a resumptiveicliof the moved objectMostrami la
bambina che la nonna la bac¢i&how me the child that the granny kisses Herym the
syntactic point of view, two alternative analysdste structure have been proposed.
According to the first one, CIORs are derived elyeas ORs are, with the only difference
that the moved Object is a big &Rvhich strands a clitic in the relative clause (Bl
2005, 2006; Boeckx, 2003; see also Kayne (1975) magereka (1995) on clitics).
Alternatively, no Wh-movement is at work and thadeoun (externally generated) is
linked to the clitic through a semantic bind (Mc€stiey 2001, 2002). Leaving aside the
syntactic dispute, studies on Italian acquisitivaady addressed the issue because it was
noticed that children often use resumption when @mRslicited (Guasti & Cardinaletti,
2003; Contemori & Belletti, 2014). In Contemori &eletti (2014) resumption can take
two forms: either a full DP is repeated within tRE€ or an object clitic is realized in
preverbal position, and children produce them atdhme rate. As for comprehension,
authors find a facilitating effect given by resumptclitics in ORs in comparison to ORs
with gap. The effect is significant at least ina@lahildren (aged 6;5 — 8;10), although
comprehension of ORs with resumption does not imges much as in the case of PORs.
For instance, in older children comprehension of i©®Rt 64%, comprehension of OR
with resumption is at 77%, and comprehension of A®Retween 92% and 95%,
depending on the kind of passive in use (Contea@&elletti, 2014: 1042). In the present

study CIORs can be useful to verify whether theimgstive clitic helps participants to

6 See Section 5.5.3.6 for details on how passivevalésn throughsmuggling can improve the
comprehension of ORs.
67 See also Poletto (2006), where clitic doublingdsounted for without resorting to a big DP.
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reconstruct the interpretation of the relative he#tin the RC and to draw a comparison
between the magnitude of the effect in Italian-&pegachildren and in PADs.

ORdem, the last condition in the experiment, buiddghe Relativized Minimality
account for RCs and aims at verifying whether pdsiebenefit from enhanced
asymmetries between the feature arrays that clesiaetthe subject and the object. In
particular, in the proposed conditidd@strami quella che la nonna ba¢i&how me the
one that the granny kisses'), the moved objectistsnsf a light noun and the head is
spelled out by a demonstrative pronoun. BuildingBeminca (2010, 2012), Sanfelici &
Poletto (in press) analyze ORd®nas entailing a light noun of the [PERSON] or
[THING] type, which raises high in the spine of tiedative clause, but it is crucially not

extracted from it. The relevant steps for the deron of ORdem are represented in (2):

2)  [or[quella] D° kHPERSON]fe DP V; [VP i t <PERSON]>]]]

The subject and the object of the RC differ ineaist two important features: the subject
is lexically restricted but lacks the [+Rel] feauthe object is not lexically restricted and
is endowed with [+Rel]. Altogether, the subject dhd object in the ORdem condition
have feature arrays which are in a disjunctionticala in the sense that they differ both
for the lexical restriction and for the [+Rel] faeg. Data will tell us whether this kind of
feature configuration can help PADs to improve ttlagicuracy in OR comprehension or

not.

7.2.3 More on the experimental conditions

Preverbal subjects, independently of the syntan&oipulation in use, characterize all
ORs inserted in the list of experimental stimubn& Italian native speakers judge ORs
with a preverbal subject of the type in (3) lestral than ORs with a post-verbal subject
of the type in (4). It could be claimed that poerfprmance on ORSs registered in previous
studies (for an overview see Contemori & Bellef)14) is due to the fact that
experimenters did not use the most natural forr@BE and that the participants were

tested on confounding material.

%8 ORdem is a label used in the present study inrdodeefer to the structure in (1f). Sanfelici & Bto
(in press) simply refer to it as restrictive relati
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(3) Mostrami la mamma che la bambina bacia
Show-me the mother that the child kisses

'Show me the mother that the child kisses'

(4) Mostrami la mamma che bacia la bambina
Show-me the mother that kisses the child

'Show me the mother that the child kisses'

However, different reasons support the choice tobducing only ORs of the type in (3).
First, ORs with post-verbal subjects are ambiglmieen a SR and an OR reading. The
ambiguity could be solved by using a mismatch imber between the two DPs; in that
case, verb agreement would provide for efficielstithbiguating cues towards the DP
that should be interpreted as the sentence subjeistsolution is not desirable though in
the present study (see below about the reasonofoinoluding number mismatch as a
factor in the study).

Moreover, Belletti et al. (2012) point out that thre same vein, SRs with post-
verbal object, could result ambiguous and be imé&tepl as ORs, while this is never the
case. The interpretation of (4) as a SR consistentierges across studies and no control
group ever showed signs of uncertainty betweeivtbenterpretations (SR/OR). A third
observation concerns post-verbal subjects: thisoistheir usual position in standard
Italian, at least not for transitive verbs like threes in use in the present study. It has been
widely proved that post-verbal subjects of tramsitverbs play a specific role at the
pragmatic level: they express Focus of New InforomaiBelletti, 2004; Belletti &
Leonini, 2004; Belletti et al. 2012). In the task use, such an interpretation of OR
subjects is not available because both charagdpesaa simultaneously in the pictures.

Further support comes from Guasti, Stavrakaki & shvo(2008), a study that
provides results from a direct comparison betweBs @ith pre-verbal subjects and ORs
with post-verbal subjects. The comparison is allbweg the fact that their stimuli are
disambiguated through verb agreement in present@mfairguments characterized by
number mismatch (e.g., singular subject and phipgct orviceversa. The results from
the study show that both in Italian and in Greglk, tivo languages at stake in the study,

228



post-verbal subjects in ORs bring along lower Is\aflaccuracy in a sentence-to-picture
matching task in comparison to ORs with pre-vesbdijects.

For all these reasons taken together, | claim ttiatuse of preverbal subjects in
ORs is more appropriate in the present task wipeet to post-verbal subjects. The fact
that some native speakers judge the structureatotal should be interpreted as a further
sign that RM makes the derivation difficult everr fdult speakers, although it is
grammatical.

So far, | have illustrated the conditions includedthe study and their major
characteristics. | would now like to spend a fewrdgoon why | decided to exclude
another relevant factor from the present study. Agiihe features that have been proved
to be responsible for reducing processing complexitORs, | deliberately avoided
employing number mismatch as a factor for manipaain the present task.

The reason for not including number mismatch isfelewing: in comprehension
studies based on a sentence-to-picture matchikgrtasiber mismatch posits constraints
on the number of images that have to be showndardance with the oral stimulus. In
particular, in order to represent the complete eawfgpossible interpretations at least four
different images must be reproduced (Adani e28l10), namely: one in which character
Ais the agent and is singula grandmother kisses two giyland one in which it is plural
(two grandmothers kiss a girland additionally two images in which the agietarole
is assumed by character B, first as a singala@ir{ kisses two grandmothgrand then as
a plural fwo girls kiss a grandmothgrin other words, three differeribils should
accompany every target image. This kind of dessgeertainly possible and, indeed, it
was already employed with children with good res(tdani et al., 2010; Adani, 2012).
However, a design that entails the analysis of thfierent pictures at the same time is
not desirable with PADs, because it could repreaanfounding factor. This is due to
the fact that the status of visual perception irbBAas not been completely defined yet
(Hodges et al., 1991). Therefore, | decided todeaside number mismatch and exclude
it from the pool of tested factors, in order to igvite risk that a higher amount of visual
information might confound data, which would resultbeing impoverished by the
overload of stimuli at the visual-perceptive lexegher than by syntactic complexity.

Two further factors from the list of those reviewadSection 5.5.3 are missing in

the present study; these are case and gender. i@omgcthe former, its omission is rather
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straightforward, given that Italian lexical DPs mlat have overt morphological markers
for case. As for grammatical gender, although merked on DPs, its manipulation in
Italian stimuli did not allowed for improved compension, at least not in children
(Belletti et al., 2012). Belletti et al. (2012) ifathat the feature is not relevant in the
computation of RM because it does not play a ml&iggering movement within the
syntactic derivation of Italian structures, while certainly does in other languages
(Hebrew for instance). This being a parametricedéhce among languages, | have no
reasons to expect a different result from PADsomparison to children, and therefore |

decided not to test gender mismatch in the preseady.

7.2.4 Participants

The same participants as in Experiment 1 on Gramel&ender retrieval were enrolled
also for the present task on RC comprehension. idids true both for patients and for
their healthy peers. Criteria of enrolment and ddth respect to age, level of education
and dementia are reported in Section 4.2.2.

Results are presented for the three groups in whisBs have been subdivided
according to their level of dementia. | am goingeger to them again with the labels
'PAD1', 'PAD2' and 'PAD3'. The group PAD1 (mild iammnent) includes four subjects
with MMSE scores between 28 and 25. The most capjpoup is the one of moderately
impaired patients, PAD2, with MMSE scores betweérad 19. Finally, the remaining
12 subjects are severely impaired: they score letvi® and 12, and form the PAD3
group. Unfortunately, it was not possible to batatite number of participants across

groups, because of the reason discussed in Clapter

7.2.5 Procedure

The task was administered individually, eitherhat hospital in the case of patients, or at
local associations, in the case of controls. Sasdmok place in a private and quite room.
A warming-up phase including four trials precededheexperimental session, in
order to give participants the possibility to faamize with the task. Right afterwards, the
researcher started showing the experimental stimuli
The experimental stimuli were presented in row andoreak was planned, but

patients were allowed to have a short break whenbey asked for it, showed fatigue
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or gave signs of behavioural disorders. After treak, patients were brought back to the
task by repeating the four sentences from the wagrap phase, before continuing with
the experimental material.

No feedback to answers was provided during the. teskase patients did not
answer or could not hear the sentence stimulusyths repeated at most twice, although
correct answers were registered only if providethivithe first repetition. The function
of the second repetition was only to avoid frustratn patients that could not provide an
answer; afterwards, participants were kindly indite move to the following trial.

Task performance required six to eight minutespaeticipant.

7.2.6 Coding

Answers are coded in a binary way. One point iggassl whenever the participant can
point to the target character, namely the one ctyreepresenting the sentence content.
Non-target answers or answers provided after tise entence repetition correspond to

Zero.

7.3 Results

In what follows, | present the data provided byttheight PADs out of the forty-one
initially enrolled in the study. The reason forsthé that three patients did not complete
the task: in one case the decision to interrupttélsk administration was taken by the
experimenter because of behavioural disorders iD$?Aone participants did not
complete the task for independent reasons.

In what follows, | am going to present a group gsial (7.3.1) first, and then some

in-depth data from the individual analysis (7.3.2).

7.3.1 Group analysis

Table 7.1 shows results organized per group andliton. In order to allow for a
comparison, raw numbers are transformed into p&ages, which correspond to the
amount of target answers provided by participamesaich group, and therefore represent
their levels of accuracy.
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Table 7.1. Percentages of accuracy (sd) per groufpé six experimental conditions.

CO PAD1 PAD2 PAD3
ne 21 4 22 12
MMSE (29-30) (28-25) (19-24) (12-18)
SVO 97.02 75.00% 84.09% 70.83%

6.7) (30.6) (14.6) (19.4)
SR 95.83% 90.63% 81.256 62.50
(9.9) (11.9) (16.7) (24.4)
OR 92.86% 90.63% 63.64% 60.426
(14.0) (11.9) (19.5) (20.5)
POR 97.02% 81.25 66.4%% 59.38%%
(8.7) (23.9) (22.4) (23.3)
CIOR 90.48% 90.63% 67.6%% 61.466
(10.3) (11.9) (19.0) (14.5)
ORdem 95.83% 84.3% 76.700 61.466
(7.2) (18.7) (15.2) (19.5)

Data are subsequently analysed according to twtoriacGroup membership and
Sentence Type. Significant results are detecteld iggpect to both factors.

Starting from the Group comparison, the Mann-Whjttest shows that PAD1s do
not perform differently from COs on any condititiowever, PAD2s perform differently
from PAD1s on ORs (Mann-Whitney, OR: U=12.500, Z29, p=.021) and on CIORs
(Mann-Whitney, CIOR: U=15.500, Z=-2.073, p=.039)gr#ficant differences emerge
between PAD1 and PAD3 on SR (Mann-Whitney, SR: 080, Z=-2.088, p=.042), on
OR (Mann-Whitney, OR: U=4.500, Z=-2.409, p=.013)dan CIOR (Mann-Whitney,
CIOR: U=3.000, Z=-2.597, p=.008). The Mann-Whitngyest also reveals that PAD2
perform differently from CO on SVO (Mann-WhitneyVS: U=355.000, Z=3.343,
p=.001), on SR (Mann-Whitney, SR: U=366.500, Z=3,58=.000), on OR (Mann-
Whitney, OR: U=404.500, Z=4.384, p=.000), on POR afdWhitney, POR:
U=394.500, Z=4.351, p=.000), on CIOR (Mann-Whitn€jOR: U=378.000, Z=3.663,
p=.000), and on ORdem (Mann-Whitney, ORDem: U=396,Z=4.198, p=.000). PAD3
differ from PAD2 on SR (Mann-Whitney, SR: U=71.5005-2.245, p=.028) and on
ORdem (Mann-Whitney, ORDem: U=74.000, Z=-2.13708%). PAD3s differ from CO
on all conditions (p=0.000 in all conditions).

When the analysis focuses on Sentence type, cosopawithin groups reveals
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significant differences within COs and PAD2s. COeg &ss accurate on CIOR in
comparison to SVO (Wilcoxon related samples, CO2473, p=.008), SR (Wilcoxon
related samples, CO: Z=-2.496, p=.013) and PORoddn related samples, CO: Z=
-2.484, p=.013).

Comparisons within PAD2 reveal that participants tms group perform
significantly lower on OR in contrast to SVO (Wilan related samples, PAD2: Z=
-3.290, p=.001) and to SR (Wilcoxon related sampéd?2: Z=-2.694, p=.007); on POR
in contrast to SVO (Wilcoxon related samples, PAR2:2.633, p=.008) and to SR
(Wilcoxon related samples, PAD2: Z=-2.326, p=.02Cxucially, for PAD2, no
difference between OR and POR is found. MoreovADZ®perform with less accuracy
on CIOR with respect to SVO (Wilcoxon related saaspPAD2: Z=-3.008, p=.003) and
SR (Wilcoxon related samples, PAD2: Z=-2.346, p9)0Einally, their performance on
ORdem is significantly better than their performain OR (Wilcoxon related samples,
PAD2: Z=2.485, p=.013), on POR (Wilcoxon relatethpkes, PAD2: Z=2.088, p=.037),
and on CIOR (Wilcoxon related samples, PAD2: Z=2,%6-.031).

7.3.2 Individual analysis

The group analysis reveals some tendencies thataté further in-depth observations
through the individual analysis. | will start bywrding how many subjects in each group
perform above chance on the different conditiore(& 7.2). For the sake of the present
analysis, the 'above-chance' status is assigngértipants that provide at least six
correct answers out of the eight trials includedach condition.

Table 7.2. Number of participants that perform adohance in the different conditions.

CO(=21) PAD1(=4) PAD2(=22) PAD3 (=12)

SVO 21 2 18 5
SR 20 4 16 5
OR 19 4 9 4
POR 20 3 4
CIOR 21 4 10 4
ORdem 21 3 14 5
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Data in Table 7.2 confirm that within CO, PAD1 aRdD3, the number of participants
that perform above chance ir rather balanced a@wsditions, either because of good
mastery of all sentence types (as in the case cAi@CPAD1), or because of generalized
impaired comprehension of all conditions (as in BAD

As expected, data confirm asymmetries across donditwithin PAD2. In
particular, more than half of the participants ACR2 perform above chance on SVO (18
out of 22 participants), SR (16/22) and ORdem (2}4/But not on OR (9/22), POR (7/22)
and CIOR (10/22).

The performance of participants in this group deseifurther in-depth analysis
through contingency tables. The analysis will focos the following pairwise
comparisons: SR versus OR (Table 7.3), OR versu® {@@ble 7.4), OR versus CIOR
(Table 7.5) and OR versus ORdem (Table 7.6).

Table 7.3 shows that 10 PAD2 participants perfoattds on SR than on OR; six
perform above chance on both conditions; 3 perfoetter on OR than on SR and three

perform at chance on both conditions.

Table 7.3. Target comprehension of SR and OR inPAD

SR + SR
OR + 6 3
OR- 10 3

Table 7.4 shows that the most common pattern isieein which participants perform
at chance both on OR and on POR,; all other posgéditerns being equally adopted: four
participants perform above chance in all conditidine comprehend OR better that POR
and three present the reversed pattern, namelghgagituracy on POR than on OR.

Table 7.4. Target comprehension of OR and POR DPA

OR + OR-
POR + 4 3
POR- 5 10

Table 7.5 shows that very few participants (3/22fqrm above chance both on OR and
on CIOR. The others equally distribute across ttegraative patterns: six perform above
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chance on OR but not on CIOR; seven show the regtgrattern with higher accuracy on
CIOR than on OR; finally, six participants perfoanchance both on OR and on CIOR.

Table 7.5. Target comprehension of OR and CIORADP.

OR + OR-
CIOR + 3 7
CIOR - 6 6

Table 7.6 shows that the most frequent patternhés dne in which participants
comprehend ORdem above-chance and OR only at-chéma®ntrast, the reversed
pattern is the least frequent in PAD2 (i.e., abokrance comprehension of OR and at-
chance comprehension of ORdem).

Table 7.6. Target comprehension of OR and ORdeéPAD2.

OR + OR-
ORdem + 5 8
ORdem- 3 6

Overall, contingency tables contributes to a betteterstanding of performance patterns
among PAD2 participants. Results from the grouplyaisa and from the individual
analysis are discussed in the following section.

7.4 Discussion

The present task aims at investigating four aspeédtse syntactic competence of patients
with Alzheimer’s disease. Questions deal withtlie presence of a syntactic deficit in
PADs, (i) the sensibility shown by participants toward$edé#nt kinds of syntactic factor
manipulation, ifi ) the form that the deficit takes, and)(the level of dementia at which
major changes appear at the syntactic level.

In order to answer those questions, data colldoted 38 PADs are analysed.

7.4.1 Question (i): Do PADs suffer from a syntactic di&?ic

In order to answer the first question concernirgggresence of a syntactic impairment in
PADs, | start from a comparison between the pattefperformance in the four different

groups.
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The statistical analysis does not provide signdistontinuity between COs and
PAD1s; however, differences between controls onhamel, and PAD2 and PAD3 on the
other clearly emerge. This first observation idisignt to reject the hypothesis that COs
and PADs perform the same. Therefore, some kirtifference between the two groups
is present.

The second important thing to consider is whetherdifference between COs and
PADs is of a quantitative or of a qualitative tyffd.only compared PAD3 to CO, | might
get to the conclusion that the two groups perfolikedi.e., without major asymmetries
between conditions), and therefore are only quathtely different. The conclusion
would be based on the fact that, according to tilinvgroup analyses, no significant
difference across conditions appear neither in PADES in COs (except for a dis-
preference for the substandard CIOR form in CO®wéler, this is not the correct
conclusion. The observation of the performanceepatin PAD2 calls for a qualitative
difference between CO and PAD2. Crucially, asymiagtacross conditions are attested
in the latter (PAD2) but not in the former groupQ); which supports the claim for a
qualitative difference in performance patterns leetwvhealthy and cognitively impaired
elderlies. Ultimately, the first conclusion of theesent study is that PADs suffer from a
syntactic deficit, because they have a patterredbpmance which differs from the one
of COs in many different ways.

Overall, results from RC comprehension resemblalte$rom the task on Wh-
question comprehension. As discussed in sectionFeAD1s are accurate in all Wh-
questions in use; PAD2s show asymmetries acrosfitomons (section 6.4.2.2), mainly in
the form of a better accuracy on WhichNP questiias on Who questions. Finally,
PAD3s show a generalized impoverished comprehemdiath conditions, without major
asymmetries. That is precisely the general paftund also in the present task on RC
comprehension. Results from the two studies takgether suggest that a syntactic
impairment is at play. The issue is further disedss the following sections.
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7.4.2 Questions (ii) and (iii): What kind of manipulat®m@mre PADs sensitive to and

how does their syntactic deficit manifest itself?

In order to answer the questions concerning theitety to the manipulation of different
factors and the characteristics of the syntactitcidel will go through within group

analyses across conditions.

7.4.2.1 Controls

As already pointed out, participants in the congpaup perform alike in all conditions
except one: CIOR, namely object relatives with auneptive clitic. Overall, their
comprehension of the experimental stimuli reacHearly above 90%. Based on the
results, | assume that elderly speakers (with levels of education) perform the task
successfully, without major difficulties. In additi, the lack of ceiling effects suggest
that the task is not trivial and therefore it ipagpriate for testing comprehension in aging
speaker®.

The lower performance on CIOR and its asymmetr wespect to SVO, SR and
POR conditions, is certainly due to the fact thRsQvith clitic resumption are not in use
in Standard Italian. The structure has been clagsibs substandard (Guasti &
Cardinaletti, 2003), but, except for data on cleiidr elicited production and
comprehension (Contemori & Belletti, 2014; GuastCérdinaletti, 2003 for production),
there are not available data on its frequency uitaontaneous speech. Moreover, what
might appear as a very specific deficit in the perfance of controls, it is actually the
result of a coding procedure. The level of accusdnytly reflects the number of provided
answers that correspond to the target image, wihdiges not take into account the (few)
occurrences in which COs do not provide an anslmdeed, the sentences classified as
“non-target” also include trials for which COs egpsed grammaticality judgements,
instead of answering. In other words, participaimsthe CO group sometimes
autonomously switch to a Grammatical Judgement ,Tadthough this kind of
performance was neither requested nor awaited. Enenstatistical point of view, this
translates into a lower level of accuracy on thedaion at stake.

% The present study does not include a control gofyeung adult speakers. However, data from previo
study (see Contemori & Belletti 2014 for an ovew)ieconfirm that healthy native speakers of Italian
complete comparable tasks with levels of accurhaydre always at ceiling.
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From the linguistic point of view, controls’ attda is informative of the fact that
resumption in OR is not a much preferred option gnadult speakers, at least not for
the diatopic variety spoken by the enrolled pgptiats. This reinforces the idea that the
presence of resumptive clitics in child ORs doesstiactly mirror adult speech; rather,
it is a specific characteristic of the acquisitgath, with the clitic playing the function of
favouring the extraction of the object in sentepceduction (Contemori & Belletti,
2014).

In what follows, we will see whether PADs beneftrh a facilitating effect similar
to the one found in children or they pair their lt@apeers with respect to object clitic

resumption.

7.4.2.2 PAD1

The within group and across conditions analysratiser straightforward when it comes
to the PAD1 group with patients characterized hyill level of impairment. In this
group, no significant difference across conditizn® be detected, although a lower level
of accuracy (75%) is registered in correspondea&MO, the baseline condition.

The individual analysis reveals that this lowergeetage is mainly due to the poor
performance of one single individual (VI_16), whoyides target answers only to 3 out
of 8 experimental trials in the SVO condition. Haee the same individual performs
much better in all other conditions and providesimber of target answers that overall
resembles the ones of the other participants irséime group. In light of this data, it
cannot be concluded that patient VI_16 suffers franspecific impairment, whose
seriousness highly exceeds the profile expectexirespondence to her reported level
of dementia (25/30 in the MMSE). Moreover, the sgbgpeaks the same Italian variety
as the other participants involved in the studghgihat it is also necessary to discard the
hypothesis that she might have a different syntasubject positions. The question
concerning why the patient performs poorly on S\é@tences is left unanswered.

Leaving aside this fact, participants in PAD1 perfanuch alike to COs, except
for the lack of a peculiar attitude towards the RI@ondition, otherwise registered in
COs. Based on the data, it can then be assumedhtratis some kind of continuity
between the comprehension abilities of controls patients in the first stage of the

disease. However, a word of caution is necessarg: lggven the small number of
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participants included in the PAD1 group, it canp@excluded that different results might
be reached through the enrolment of more particgpaddowever, in light of the available

data, | can conclude that no major sign of syntaoipairment appears in PAD1.

7.4.2.3 PAD2

The observation of participants in the PAD2 grasiighly informative. In this group,
performance is overall significantly different fraimat of COs and various asymmetries
across conditions emerge too.

The most striking (although not surprising) asymmet the one between SRs and
ORs. Participants in the PAD2 group have a spetiffgairment on the comprehension
of ORs. The claim is based both on the percentdgeauracy from the group analysis
and on the individual analysis. Overall, comprelmnss at 79.5% on SRs, while it drops
to 65.1% on ORs. Moreover, the number of partidipavho perform above chance is
sixteen in the former, versus nine in the lattert @ 22). Overall, only six participants
can perform above chance on both conditions; tefoqme above chance on SR, but
crucially not on OR. The reversed pattern, withvabchance comprehension of ORs but
not of SRs, is very rare: only three patients skitow

In line with Friedmann, Belletti & Rizzi (2009, amauch subsequent work), | adopt
a RM account for the processing of ORs. | takestiigect/object asymmetry as the sign
of a major difficulty at extracting the internal i@m its original position and moving it
across the subject DP, which intervenes in thevdgon. The intervention is to be
ascribed to the particular configuration that ereerfjom a comparison between the two
relevant phrases: the one corresponding to thenait@rgument and the one for the
external argument. The configuration, reproducedable 7.7, takes into account the
[+Rel] scope-discourse feature for RCs, and lexieatriction ([NP]). A mismatch in
number and animacy is not taken into consideratighe present task because both DPs
are singular and animate, while gender is not eglevor the computation of locality
effects in Italian (Belletti et al., 2012). The twtements differ only for the presence of a
[+Rel] feature on the head of the RC, such that fleature arrays are in a relation of
inclusion, in which the potential intervener (thigect) counts on a subset of the features

that characterize the moved DP.
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Table 7.7. Feature arrays of the two relevant posg in the derivation of OR clauses.

HeAD oF THERC SuBJECTDP (EXTRACTED) OBJECTDP
la nonna che la bambina bacia <la nonne

+ Rel -Rel +Rel

+ NP + NP + NP

The difficulty that raises from a configurationiatlusion is widely attested in children
(see Chapter 5 for an overview), while adult spesakeem to cope well with it (although
asymmetries might nonetheless emerge in on-lines}aklere, the re-emergence of the
deficit in the considered population supports theaithat the derivation of ORs entails a
higher degree of complexity and therefore it is ensensitive to disruption in case of
processing impairment.

The assumption is confirmed by the low levels ausacy on other conditions that
manipulate factors within the class of object ie&d. | refer in particular to two
conditions, namely POR and CIOR sentences. Whike ithnot the case for ORdem
sentences, which have much higher levels of acguitaccomparison to the other
conditions in the OR category. In what follows, illv@nalyse each condition in turn, in
order to evaluate their informative value for thedy.

I introduced POR in the present study in ordereiafy whether the use of a passive
voice can facilitate sentence processing in PADRis Tsentence manipulation is
particularly interesting because it is effectivethbon adults and children. As for
acquisition, previous research (Contemori & Belll@d14) proved that the presence of a
passive voice improves the comprehension in yotatiguh-speaking children; moreover,
the strategy also emerges in elicited productiom m®ferred option over canonical ORs.
Cross-linguistic studies covering European Portaguy€osta et al., 2011) and German
(Adani et al., 2013; Sanfelici et al., 2014) furtlbenfirm the claim. What is even more
interesting for the present study is the fact tinet preference for POR over OR is
observed in adult speakers too. Contemori & Bellgt014) show that PORs are
spontaneously generated in correspondence to stiehalting ORs to a rate that
corresponds to ca. the 90% of the total amountxpéeted ORs. This assures that the
strategy cannot be confined to acquisition bec#usea well-established option in the
grammar of adults, who make wide use of it. A poesistudy with a small group of ten
speakers with dmeentia (Caloi, 2013) reported gmrdprehension of PORs (ca. 77%),
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despite poor accuracy on ORs (ca. 57%). With tipeemises, a facilitating effect for
PORs is expected in in the present study too. aba the present study do not confirm
the hypothesis, though. Accuracy on PORs is at%g8dly 3.5 points above the level of
accuracy on ORs, a difference that does not reatibtgcal significance. Moreover, seven
PAD2 participants perform above chance in this @wrd versus the 9 participants who
reach the same result on ORs. Indeed, the contiygable (Table 7.4) shows that only
four participants perform above chance on both itmmd, while almost half of them (10
participants) do not comprehend either of the taaditions above chance. In a few cases,
participants perform better on one or the otheedPAD2 perform better on PORs than
on ORs, while five show the opposite pattern. Thasservations lead to the conclusion
that PAD2 participants are as impaired at POR cehgmsion as they are at OR
comprehension. In other words, the use of a passdbiee does not improve OR
comprehension in PAD2. Why are PORs not an effectvategy for PAD2?

| can think of a variety of reasons that might hoddnind the poor performance of
PAD2 on PORs. First of all, it might be the casat thassive is impaireder seand
therefore its use is not available within a RCadidlition, the inefficiency of themuggling
strategy can in principle be ascribed to differezdsons too. For instance, a specific
impairment might occur at the VoiceP level, thectional projection that allows the
realization of a passive. Alternatively, if we assuthat it is a discourse feature that
triggers the derivation of passive and attractsathele VP across the subject and moves
it higher in the structure (Collins, 2005; Gehrk&&illo, 2009), it is also quite likely that
the sentence processing crashes during the anafytbis feature arrays that regulates the
derivation. If this speculation were on the rigteck, it would be probably possible to
trace a parallelism between the deficit in pasaive the one in OR, in consideration of
the demanding analysis of their feature arrays. ¢l@m, the hypothesis should be
discarded based on previous studies on the processipassive sentences in German-
and English-speaking PADs: Bates et al. (1995kdiet al. (2000), Grossman & White-
Devine (1998), Small et al. (2000) and Waters e{1£198) all fail at finding significant
asymmetries between the comprehension of activpasglve sentences. Although those
studies do not cover Italian, | will assume thatCi3Aare spared at processing passive

structures.
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One more reason that could lay behind the pooopednce of PAD2s on PORs is
the kind of passive in use in the experimentalesae#s. Italian counts different forms of
passive: the copular form in use in the presekt(eg.La nonna e baciata dalla bambina
‘The granny is kissed by the child’), a copularmfarith the auxiliaryvenire (e.g La
nonna viene baciata dalla bambin@he granny comes kissed by the child'), andsthe
causative form (e.d-a nonna si fa baciare dalla bambindhe granny makes herself
kiss by the child). The three forms are not egentfrom the point of view of
acquisition, given that they neither emerge sinmdtausly in the spontaneous speech of
Italian children nor their comprehension is mastea¢ the same age. In particular,
Contemori & Belletti (2014) find thagi-causative passive forms are attested earlier than
copula passives. The result finds a clear counteglso in a comprehension task, in
which thesi-causative construction collects better results tinv@ copular passive does
(both in the full and in the reduced form). Furtsapport in favour of the claim thak
causative structures precede other forms of passinees from another elicitation task.
Manetti & Belletti (2015) try to prime different fims of passive in children. In thisi-
causatives prime more target outputs than the ym$ésim withvenire In turn,venire
primes more target outputs than the copular passitteessere('be’) does. Together,
results from the two studies (Manetti & Bellett)15; Contemori & Belletti, 2014) show
that children begin to produce passive structutearaundage five (although first
productions can appear earlier), starting withdiheausative form, and following with
the copular passive witkenire finally, the form withesserds acquired too.

With respect to PADs, Bates et al. (1995), previpimund that English speakers
rarely produce passive structures, but when theyh@se are more often of thettype.

In light of these data, it cannot be excluded thatuse of a different form of passive, for
instance thai-causative one, might give better results with PAds Unfortunately, the
gathered data are not informative about the masfgrgssiveper seand the status of the
different forms of passive in the competence of RAButure research will certainly need
to take into account the issue by testing passigdependently of its use in RC. Results
from such studies will therefore shed new lighttlo@ results discussed here and finally
reveal whether the poor comprehension of PORsusethby a specific impairment of
passive derivation or not. In the former case, armon explanation behind the
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impairment on passives and PORs will be pursuethdnatter case, it will be necessary
to discuss the reasons why passive derivation wiorksn matrix clauses but not in RCs.

For the moment, | can only speculate on the lattenario and say that the poor
comprehension might also be due to patients’ diffies in dealing with a structure that
requires the satisfaction of, at least, two dissedeatures: one for the passive form and
one for the relative clause. If we assume thaseadirse feature attracts the VP to a higher
functional position (Gehrke & Grillo, 2009) and thle head of the RC is endowed with
a [+Rel] feature (Rizzi, 2006), it is conceivabiethink that the parser might suffer from
a cumulative effect. The presence of more discol@seires requires the parser to take
crucial steps for the achievement of two differgaals. The impossibility to correctly
complete and satisfy both procedures (the onehi®rRC and the one for the passive)
might follow from the apraxia that affects patienthis is the inability to take the
necessary steps in the required order with theqaerpf completing a task (see Chapter
2). In the case of PORs, the presence of two taskse completed (in the sense of
satisfying two discourse features), might overwh&&D2 and exceed their abilities,
which are limited by apraxia in the form of an inspibility to follow the required
procedure for the derivation. The hypothesis caléd be formalized from a theoretic
point of view as an instance of the Universal FireggEHypothesis proposed by Hyams &
Snyder (2005) for language acquisition: accordingtlhe authors, under certain
circumstances (i.e. acquisition), sub-extractiomag allowed from a phrase that has
already been moved. In the authors’ view, thishes main reason why young children
cannot complete themugglingoperatior®. Correct processing of passive but failure on
POR for PAD2 patients would indeed perfectly fié idea that PADs correctly smuggle
the VP across the subject (for the passive part)then fail at sub-extracting the Object-
DP from the moved phrase in order to move it tohtbad of the relative clause.

It is probably not worthy at this point to furthevelop the discussion on the reason

why passive does not ameliorate the comprehendi@Rgs, given the lack of relevant

© More recently, Snyder & Hyams (2015) discusseddba that children might process passive strusture
correctly under a strict version of RM and destiite Universal Freezing Hypothesis. Through theawevi

of previous studies, Snyder & Hyams (2015) poinbed that even 3-year-old children can succeed in
passive production when the experimental conditiendow the derived subject of a quantificational
feature of the [+Wh] or [+Topic] kinds. The featweuld make the logic object different enough friira
logic subject in order to allow the movement of fimener across the latter. Authors discussed csiggkar

to the one in use in the present study: the dersedgject is endowed with a [+Q] feature, such that
passivization should be allowed under RM in thémw However, this was not the case for PAD2 paétien
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data. | therefore postpone the discussion to theend when data on the processing of
passive will be available. For the time beingaih ©nly conclude that copulbe passive
does not improve the comprehension of ORs in patiafiected by a moderate level of
dementia.

Another factor | manipulated within OR is the pmse of a clitic resumptive
pronoun in the RC. Again, the reason for introdgdine condition in the experimental
materials is that resumption often appears in offiigoroduction, while it never does in
adults (Contemori & Belletti, 2014). As for compegision, Contemori & Belletti (2014)
found that resumption (slightly but significantlypproves comprehension in Italian-
speaking children between the age of 6;5 and §;a0s the question was whether clitic
resumption can be of any help for the comprehensiddRs in PADs. Results say that
this is not the case, though. Accuracy on CIOBniy (nearly) 2 points higher than on
OR, and the difference does not reach statistigalfscance. The number of participants
that provide at least six target answers out diterggls is nine for ORs and ten for PORs.
Among these, only three participants perform alhance on both conditions. The other
participants distribute across the free alterngtaierns: six perform above chance only
on OR; seven PAD2s perform above chance only orRCMhile six subjects do not
reach above chance accuracy in either of the twditons. According to the data, there
is no facilitating effect provided by the presemnéea resumptive clitic in the embedded
clausé?.

While discussing data on children production anchgeehension, Contemori &
Belletti (2014) speculated on the idea that thansted clitic might enrich the feature
arrays of the extracted big DP, thus favouringntsement across the subject. Under this
view, the presence of the clitic prevents the dgidn from crashing, in accordance with
the Principle of RM. | assume that, with respecthis phenomenon, PAD2s do not
benefit from the presence of a resumptive clitizeif parser blocks the movement of the
big object DP across the subject DP in name offdlce that the two elements share
relevant features (see discussion above on ORs)optional presence of a stranded clitic

does not play any role with respect to this. Initoid, future research should investigate

"1 Lack of facilitated comprehension of OR with regiion is reported also for Hebrew-speaking children
in Friedmann, Belletti & Rizzi (2009) and in Costizal. (2014).
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in depth the status of clitic processing in PADsgeg that the present study and previous
literature fail at providing information on the &ts of clitic processing in PADs.

The last experimental condition to be analysed lerhe one that entails the
presence of a distal demonstrative pronaquellda) in the determiner of the modified
DP. The reason for introducing this condition ie gtudy is to verify the relevance of
mismatch between arguments’ feature sets for thead®n of ORs. Sanfelici & Poletto
(in press) claim that sentences of the Kitaistrami quella che la bambina badi&how
me the one that the child kisses') entail a lighictional noun of the [PERSON] or
[THING] type, which merges in the internal argumposition (in the case of ORs) and
moves to the CP-layer of the RC. The noun is fomet in nature and does not entail a
lexical restriction as traditionally meant (e @hild, doll, table, etc.). Table 7.8 reproduces

the relevant feature arrays of the elements inwbiaghe derivation:

Table 7.8. Feature arrays of the arguments involvetthe derivation of ORdem sentences.

DETERMINER SPECCP SUBJECTDP (MoveD) OBJECTDP
quella [PERSON] che labambina bacia <[PERSON]>

+Rel - Rel + Rel

-NP +NP -NP

The two relevant feature arrays, the one correspgntb the Subject and the one
corresponding to the Object, differ for two feagiréhe moved Object is a light noun,
which entails the [+Rel] feature that triggers thevement. In contrast, the potential
intervener in the derivation, namely the Subject Bfendowed with a lexical restriction,
while it obviously lacks [+Rel] for relative clauseTherefore, with respect to the two
relevant features, the arguments are in a confiiguraf disjunction.

PAD2 participants in the present study show to desiive to this configuration
and indeed provide high levels of accuracy in tHed@m condition. In particular,
accuracy on ORdem (75%) sharply differs from thatQR (65.1%). The number of
participants in the PAD2 group that perform abokance level on ORdem is fourteen,
against the nine participants performing above ceam ORs (out of twenty-two). Out
of these, only five PAD2 subjects perform abovencieaon both conditions; six perform
at chance on neither of the two conditions; eightigmts perform above chance on

ORdem but not on OR, while the reversed pattera@lzchance performance on OR but
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not on ORdem) emerges only in three participantsteldver, the level of accuracy on
ORdem does not reach a statistically significaffecence when compared to results on
SVO and SR. This observation supports the claim@iRdem can sharply improve the
comprehension of ORs, bringing comprehension teléethat resemble the ones found
in simple declarative sentences (SVO) and in SRassume that the successful
comprehension of the ORdem condition is due tospiexific feature configuration that
the presence of a demonstrative and a light noeaiter The observation pairs the results
from the task on Wh-question comprehension in whichismatch in lexical restriction
improves the comprehension of interrogatives of Wigich-type with respect to Who
guestions, both within the subject and the objeaddions.

In addition, | should also remark that the use dittal demonstrative is particularly
natural in the experimental design in use becaastcppants are forced to choose
between two characters. Pragmatic felicity mighbhtdbute to an improvement of
sentence comprehensiper se In order to evaluate the real size of the phemuneof
feature mismatch with respect to pragmatic felicitywould be useful in future to

compare ORdem sentences to SR with a demonstmtveun (5):

(5) Mostrami quella che bacia la nonna

'Show me the one that kisses the granny'

A higher accuracy on SRs entailing distal demotisga with respect to SRs with
lexically restricted heads would confirm the rolayed by pragmatic felicity in sentence
comprehension. However, given that ORs are haoderdcess for adults (see Chapter 5
for considerations on adults) but not infelicitdusm the pragmatic point of view, the
asymmetry between OR and ORdem cannot stem onty fragmatic felicity.

With respect to the results gathered in correspocelef the ORdem condition, |
can therefore claim that PADs are sensitive to rod@ mismatch in features between
the two relevant positions in the derivation arat their capacity to process feature arrays
in a configuration of disjunction is spared, whileey are impaired at processing
structures with feature arrays in a configuratibmolusion (see the discussion for ORS).
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Summing up, PAD2 participants have a specific impant at OR comprehension
with respect to SVO sentences and SRs. Neitheiveagsice (POR) nor resumptive
clitics (CIOR) improve comprehension. The only &gy that improves comprehension
of ORs in PAD2 is the presence in ORdem of a léxigamatch between the two relevant

positions.

7.4.2.4 PAD3

After the review of the results produced by paptaeits in the PAD2 group, | now address
my attention to the third sub-group of PADs, nameKD3. This last group counts
participants characterized by a severe level ofaidia, which corresponds to MMSE
scores ranging between 12 and 18. PADS3 signifigatiffer in their performance from
COs in all conditions; however, the within groupalsis across conditions does not
reveal any significant difference across the stngs considered in the study. As a group,
PAD3 reaches similar levels of accuracy in all gbods. Moreover, the individual
analysis reveals that in all conditions, more thaff of the participants performs at
chance level. As a group, performance is arounchahdevel on most experimental
conditions, except for SVO sentences.

Indeed, the higher level of accuracy (70.8%) c@wesls to SVO sentences.
However, this is only descriptively higher than #ueuracy on other conditions. | assume
that the lack of A’ movement keeps the level of ptexity rather low, thus favouring a
better comprehension of simple declarative sentgivaigh respect to the relative clauses
in use. However, there is no statistical differebhetwveen SVO and all other conditions.
| take this to be a sign of the fact that PAD3 ipgraints are generally impaired at coping
with the task.

At first, these results might resemble the onesidom PAD1, in the sense that no
significant difference across conditions is detgctéowever, results in the two groups
are not similar at all. Rather, they are the outifuivo diametrical different situations.
PAD1 do not show any statistical difference acimssditions because their unimpaired
processing abilities allow for a good comprehensiball kinds of sentences. In contrast,
in PAD3 the lack of significant differences acrasmditions is due to a generalized

impairment that disallows for successful task caghpnsion and completion.
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7.4.3 Question (iv): At which stage of the disease ar®®A&oncerned by syntactic

impairment?

I now turn to the last issue | addressed in th@dhiction, namely the one concerning the
level of disease severity at which major changée talace in syntactic processing
abilities. An answer to this question already eradrijom the data discussed so far; still,
some explicit observations follow.

| subdivided the participants enrolled in the présstudy into three groups
according to their level of dementia: mildly (PADI)oderately (PAD2) and severely
(PAD3) impaired subjects. The three groups ovgralide patterns of performance that
significantly differ one from the others. In padiar, the first group (PAD1, MMSE
scores 25-28) performs quantitatively and qualiedyi similarly to controls. | interpret
this as a sign of spared processing abilitiesnmmairment in the comprehension of RCs
is visible in the first stage of the disease.

Results are quite different in the case of subjetts a moderate level of dementia
(PAD2, MMSE scores 19-24): major changes to theciyp of sentence processing take
place at this level of the disease. These manifeshselves in the form of a specific
impairment on the computation of ORs, as descréirEve.

Finally, in the third group (PAD3, MMSE scores 12)1the capacity to correctly
comprehend RCs is crucially damaged. The impairngersio severe that it causes a
generalized drop of the performance on all condgjoand it ultimately nullifies the
subject/object asymmetry. Even the comprehensi@V@ sentences is reduced: it only
descriptively exceeds that of RCs.

Capitalizing on these data, | claim that major gemnto the ability to correctly
comprehend RCs take place in a stage of the disea#sich subjects are characterized
by a moderate level of dementia. The transitiovetty low levels of performance is very
fast afterwards, so that patients soon lose thaaigpto meet the requirements for
achieving accuracy on all RCs.

In order to complete the overview, | should point that the study was initially
meant to enrol also patients with MMSE scores Ialvan 12; however, all attempts made
in the pilot phase of the study were unsuccessfué to the subjects’ inability to
comprehend the task and participate in the expat@hesection with a collaborative
attitude.
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| would also like to remark that the results frome three groups resemble those
presented in Chapter 6 with respect to the compiabe of Wh-questions. The detected
pattern of disruption through levels of dementidgdedrue across different tasks. This

corroborates the claims above.

7.5 Conclusions

In order to answer the four research questionseaddd in the introduction to the present
chapter, | sampled the comprehension of RCs in PADEght of the collected data, |
provided an answer for each question, althoughueelear aspects certainly persist and
require further research.

The first goal was to determine whether patientfestrom a syntactic deficit. This
first question receives a positive answer in liglit the fact that PADs perform
quantitatively (PAD2, PAD3) and qualitatively (PAP@ifferently from participants in
the control group.

Concerning question number two, | claim that thefgeance of PAD2
participants is characterized by sensitivity to ééraction site: this manifests in a sharp
asymmetry between the comprehension of SRs an&ef With the latter comprehended
only with a low level of accuracy. Moreover, amatihg features manipulated in the
different conditions, PAD2s do not show sensititiythe use of a passive voice and of
a resumptive clitic in ORs. By insensitivity, | nmedghat the two strategies do not
contribute at ameliorating the comprehension ardtlaerefore ineffective. In contrast,
PAD2 participants process ORs with better accunagyesence of a lexical mismatch
between the moved object and the intervening subjéat is the case of ORdem. This
brings comprehension to levels similar to the doesad in SVOs and SRs.

In light of the pattern of sensitivity summarizdzbae, | claim that the performance
of PAD2 can be accounted for by adopting an apprdamsed on the Principle of
Relativized Minimality (Friedmann et al., 2009; Riz1990; and much subsequent work).
Participants fail at comprehending conditions #rail the movement of the Object DP
across the Subject DP. | refer in particular to@fe POR and CIOR conditions. | assume
that the derivation of ORs and CIORs is blocked tdu@e fact that in both structures the
relevant feature arrays are in a relation of indasAs for PORs, the reasons why

smugglingdoes not allow for a successful extraction of@gect DP in PAD2 group are
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not clear yet, but | suggest that the results mighdue to the kind of passive in use,
namely the copular one. However, this is precifisdyaspect of questioni { that is left
partially unanswered and that deserves furthersiiyation in future research. What is
clear is that, despite very poor performance otufeaconfigurations of inclusion, the
parsing of features arranged in a configuratiodisjunction is spared in PAD2. That is
precisely the case of ORdem sentences, which arerately comprehended by the
participants. The nature of the impairment in PADst therefore be ascribed to a stricter
version of RM that disallows object extraction inanfiguration of inclusion, but allows
disjunction. Indeed, the mismatch in lexical resibin appears as an effective strategy for
ameliorating the comprehension of ORs in PADs. Muee, the observation confirms
data from the previous task on Wh-question compreibae about the high sensitivity of
patients to the mismatch in lexical restriction.

Alternative accounts to poor syntactic comprehansiaphasic speakers were not
considered because these had already been dis¢artheddiscussion of results from the
task on Wh-question comprehension (see SectioB.8)4.

Finally, the present study addresses the issuescoing the stage of the disease at
which syntactic computation abilities undergo acess of disruption. Data analysis
based on the level of dementia of each participfiotved for the individuation of the
phase in which patients start showing difficulties the comprehension of RCs.
According to the data, comprehension starts drappinpatients in the PAD2 group,
namely in subjects affected by a moderate leveleshentia, corresponding to MMSE
scores ranging from 19 to 24. In contrast, mildiypaired participants (PAD1) have
unimpaired comprehension of all conditions, acauydo a pattern that closely resembles
the one of COs. Finally, comprehension drops ircatiditions for participants affected
by severe impairment (PAD3); this shows that thetastic principles that regulate
processing are ultimately disrupted along withwluesening of the disease.
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8 CONCLUSIONS

In this work | presented results from three expernts that dealt with the linguistic deficit
of Italian-speaking patients with Alzheimer’s diseaThe study was an attempt to answer
three research questions that concern patienttaslyn competence.

The first question dealt with the emergence in PADs syntactic deficit. The issue
was addressed under two perspectives: on one Hlaadbility to retrieve syntactic
information attached to entries in the mental lericon the other hand, the ability to
process sentence structures characterized by angxieaction. As for the first aspect,
in Chapter 4 | showed that Grammatical Gendereawdtiis spared in Italian-speaking
patients. The claim is based on their mean accumadlie experimental trials, which was
at 93.9%. However, an analysis of the 134 mist#kex made offered the opportunity to
get an insight into the (few) difficulties they exence. For instance, mistakes on regular
nouns were virtually absent, while mistakes ongutar and opaque nouns were more
frequent (although as low as 3.5% with respechéovthole of experimental trials). This
suggests that the form-driven strategy for GG ee#l is completely spared in PADs,
while direct access to the information in the metgaicon occasionally fails. The
hypothesis is supported by a further observatiohickv point in the direction of a
tendency to adopt over-regularization strategiesieRts adopt the form-driven strategy
and base their answer on the final vowel of thegutar nouns presented in the task.
Because of the asymmetry between regular and opaggelar nouns, results resemble
those collected in studies on regular and irreguéabal morphology (Colombo et al.,
2009; Walensky et al., 2009). Therefore, the studyher supports the assumption of an
asymmetry between mental lexicon and mental gramasgeroposed by Ulmann (2001,
and subsequent work). PADs suffer major disruptetribe declarative knowledge, such
that direct access to syntactic information is kéat In contrast, the procedural
mechanism for form-based retrieval is spared.

However, the study also pointed out an increasecepéage of errors on derived
nouns with respect to simple nouns. Although eaaivdtional suffix in use can assign
only either masculine or feminine GG, PADs do ngdtematically benefit from their
presence. If their direct access to the GG entaiedkrivational suffixes were spared,
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they would be able to use it in order to assigndbieect GG of the derived noun. In
contrast, the higher number of mistakes in corredpoce to derived nouns suggests that
PADs are sensitive to morphologically complex woraist in a negative way because
they cannot successfully analyse the word compsnéntthis, PADs differ from an
aphasic speaker previously tested by Luzzatti BlBser (1996).

Overall, | conclude that patients are not impawath respect to their ability to
retrieve syntactic information about nouns: theeobations above are based on a small
number of mistakes and therefore represent orgitstendencies. Finally, with respect
to this first task, it is necessary to keep in mihdt grammatical gender is a highly
language-specific system, such that conclusions fthe present study cannot be
extended to speakers of other languages, for whiotner research is desirable.

The second aspect of syntactic competence | imadsti is the ability to process
sentences characterized by argument extractiomghiSopurpose, PADs completed two
comprehension tasks on Wh-questions and on relelduses. The tasks unveiled specific
impairments. The claim is based on patients’ peréorce, which was different from that
of controls under various aspects. First, patipetéormed differently according to their
level of dementia: patients with moderate and sevempairment were overall less
accurate than controls. Second, moderately impapatients showed significant
asymmetries among conditions, while comprehensias wenerally reduced in all
sentence types for severe patients. The latterpgveas also characterized by higher
variability, especially in the case of Wh-questtmmprehension. | conclude that patients
performed both quantitatively and qualitativelyferent from controls and for this reason
they must be considered impaired at sentence BioCces

Once signs of impairment were unveiled in a speaifea, | could address a second
research question, namely the one concerning tkeuption pattern behind the
impairment. The in-depth observation of patientshwmoderate dementia was
particularly helpful in order to individuate whichccount can better describe their
performance.

In Chapter 6 | reported that PAD2s perform bettei¢hichNP guestions than on
Who questions. For both WhoO and WhoS questioasctibe the poor performance to
enhanced sensitivity to locality effects (Rizzi, 909 in the grammar of PADs. In the
WhoO questions in use, the movement of the objé&cisiblocked by the subject DP. As
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for WhoS questions, | hipothesized that the olgbtit pronoun and the bare Wh-element
enter in a configuration that disrupts the posgjbibr the subjecChito build the relevant
dependencies for Wh-movement and verb agreemeamgdhe lines of Guasti et al.,
2012). In both cases, this is due to the fact thatextracted DP and the potential
intervener share relevant features. The claim shén supported by the fact that
processing sharply improves whenever the featuagysat stake mismatch for a relevant
feature. As for the conditions in use, the crucrasmatch is represented by lexical
restriction. This is precisely the reason why Whighestions are overall better
comprehended both in the subject and in the olgawetlition: the extracted element is
characterize by a lexical restriction, which makke$eature array crucially different from
that of the potential intervener. Therefore, ldyaleffects are hindered and the
dependency between the extracted argument andrgsttposition in CP can be built.
The claim on WhichNP elements concerns the spemmfifigurations in use in the present
study. It is excluded that WhichNP elements carelagoriori a facilitating or a disrupting
effect.

Results in Chapter 7 are consistent with the datave Patients with moderate
dementia are specifically impaired at comprehendibjgct relatives in comparison to
subject relatives. In order to verify patients’ siimity to syntactic factors, | introduced
three more OR conditions in the task: object re¢stiwith a resumptive clitic, passive
object relatives, and object relatives with a misrhan lexical restriction between a light
functional noun and the subject DP. Only the thkndd of manipulation improved
patients’ performance on object relatives. In casttr PADs were insensitive to clitic
resumption. As for passive object relatives, | expeé PADs to perform well on this
condition. The prediction was based on previousltegrom language acquisition and
healthy adults (Contemori & Belletti, 2014), andpatients’ good processing of passive
structures in other languages (Bickel et al., 2f@®d0German; Small et al., 1998 among
others for English). However, that was not the das¢he present study, most probably
because of the kind of passive in use, namelydpealar form withesserg'to be’). Italian
counts on more forms of passive and | cannot excthdt different results would be
obtained with structures that appear earlier iratduistion, as for exampge-causative
passives (Contemori & Belletti, 2014; Manetti & B, 2015). Moreover, a cumulative
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effect might arise in passive, due to the neces$ibatisfying two discourse features (one
for the relative and one for the passive) withia $ame sentence structure.

Overall, data on relative clause comprehension icanthe results from the
previous task on Wh-question comprehension: PABsrare sensitive than controls to
locality effects. Patients with moderate dementaimpaired at computing dependencies
that entail a crossing movement between two argtsnevhen their features are in a
relation of inclusion. In contrast, crossing moveiseare allowed when the involved
feature arrays are in a relation of disjunctiontfia sense exemplified in Belletti et al.,
2012). In both tasks in the present study, disjoncis represented by a mismatch in
lexical restriction. The observation is particwanteresting with respect to the well-
known anomia that characterizes PADs. Despite amatme integration of fully-fledged
lexical DPs represents a facilitating factor forl%Aunder the appropriate configuration,
namely when the involved arguments mismatch inchaxrestriction (with respect to
conditions in which they are both either lexicaigstricted or not).

The collected data can also provide an answetetthind research question, which
concerns the level of impairment at which syntagtipairment emerges. In order to
answer this question, | assessed patients’ lewdientia through the Mini Mental-State
Examination Test (Folstein et al., 1975). Accordioghe obtained scores, | subdivided
participants into mildly, moderately, and severnehpaired patients. Therefore, | could
observe that PADs with mild dementia (MMSE scog&28) perform as accurately as
controls in all conditions. Their ability to prose¥/h-questions and RCs, and to perform
a sentence-to-picture matching task is unalteregoMhanges take place when dementia
reaches a moderate stage (MMSE scores: 19-24gnpsitiability to compute complex
syntactic derivations is impaired in the forms désx above. The worsening of the
disease gradually reduces patients’ ability to guenf the task. The third group is
characterized by variability: most PADs with MMSEosges lower that 19 can perform
the task only at chance level. In these patiemtsipcehension is reduced even on active
declarative sentences. Such poor results do rmt# @&l determine whether patients are
experiencing only syntactic impairment or if otfi@ms of cognitive impairment disrupt
the task performance.

In Chapter 6 and 7 | claim that the syntactic impant manifests itself in

correspondence to moderate impairment. However, issoes should be considered.
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First, 1 would like to remark once again that thellected data only concern
comprehension abilities. | cannot exclude thatstest production might reveal slightly
different patterns, with patients showing productaeficits even at an earlier stage of
their disease. This brings to the second issue, elyanthe fact that in AD
neuropsychological symptoms clearly manifest thdéweseonly long after the onset of
neurological damages (Braak & Braak, 1997). Theipemrance is gradual, because
patients can compensate them for a long time, beftrowing overt impairment.
Therefore, it is plausible to assume that a deficsientence comprehension is present but
covert in earlier stages of the disease (and far thason not clearly detectable in
spontaneous speech, as discussed in Chapter 2).

In conclusion, | claim that patients are sparedsatg procedural mechanisms for
the retrieval of syntactic information, while thase impaired at processing sentence that
entail argument extraction. The impairment mansfasgelf in the form of enhanced
sensitivity to locality effects, such that only fig@ configurations of disjunction can be
computed in case of dependencies to be built aerpsgential intervener.

Finally, the present study triggered new questimnduture research. As for the
supposed dissociation between semantic and symtafiirmation in lexical entries, the
hypothesis could gain further support from a sttitht includes GG retrieval tasks as
well as semantic tasks on the same list of wordsitAm-by-item analysis of results
would be very informative on the issue. Moreoveinly grammatical gender a highly
language-specific system, a cross-linguistic comparwith studies on other languages
is highly desirable. The investigation into thepaired computation of specific syntactic
configuration should be enlarged in many diffedinéctions. For instance, PADs should
be tested on the computation of structures charaeteby passive voice. Tasks should
comprehend more conditions for both Wh-questiorss RE@s in order to test patients’
sensitivity to other syntactic manipulations: mischain number, person, animacy, etc. |
will also need data from production in order to @bete the understanding of the

syntactic impairment.
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APPENDIX

Task 1: Grammatical Gender Retrieval

Class GG NG Marker Nouns

| transparent  masculine  masculine o - marito
maschio
diavolo
toro
genero

| transparent  masculine  inanimate o - libro
cervello
buco
fosso
detersivo

Il transparent  feminine feminine 0- mamma
femmina
suora
strega
nuora

Il transparent  feminine inanimate a- musica
valigia
gonna
torta
carezza

lll opaque masculine  masculine e - padre
militare
prete
conte
frate

lll opaque masculine  inanimate e - cuore
ponte
bastone
limone
sedile
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Class GG NG Marker Nouns

[l opaque feminine feminine e- madre
moglie
vergine
comare
nubile

[l opaque feminine inanimate e- legge
voce
cenere
cambiale
peste

V irregular masculine masculine a- papa
pilota
poeta
duca
profeta

V irregular masculine inanimate a- clima
dramma
pianeta
panorama
diploma

Il transparent feminine  masculine a guardia
sentinella
vedetta
recluta
spia

Vil irregular feminine  inanimate a- mano
radio
dinamo
foto
moto
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Class

[l opaque
(derived)

[l opaque
(derived)

[l opaque
(derived)

[l opaque
(derived)

[Il opaque
(derived)

[l opaque
(derived)

[l opaque
(derived)

GG

masculine

masculine

masculine

masculine

feminine

feminine

feminine

NG

masculine

inanimate

Masculine

inanimate

feminine

inanimate

inanimate

Marker
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Nouns

portiere
cameriere
pompiere
barbiere
giardiniere

motore
spessore
malore
contatore
bollitore

direttore
genitore
dottore
produttore
creatore

guartiere
cantiere
mestiere
braciere
pallottoliere

scrittrice
direttrice
lavoratrice
collaboratrice
levatrice
pittrice
cooperatrice
produttrice
cantautrice
sostenitrice

stupidaggine
testardaggine
goffaggine
sfacciataggine
sbadataggine

solitudine
latitudine
moltitudine
vicissitudine
similitudine



TASK 2: Wh-question comprehension

WhoS

1. Chi mi sta fotografando?
who I-AcC.1SG AUX-3PS photograpPROG
'Who is photographing me?"

2.  Chi mi sta bagnando?
'Who is wetting me?'

3. Chi mi sta baciando?
'Who is kissing me? '

4.  Chi mi sta coprendo?
‘Who is covering me? '

5.  Chi mi sta spingendo?
'Who is pushing me?

6.  Chi mi sta asciugando?
'Who is drying me? '

7.  Chi mi sta salutando?
'Who is greeting me? '

8.  Chi mi sta pettinando?
'Who is combing me? '

WhoO

9. Chi sto  fotografando?
Who Aux-1ps photographPROG
'Who am | photographing?’

10. Chi sto bagnando?
'Who am | wetting? '

11. Chi sto baciando?
'Who am | kissing? '

12. Chi sto coprendo?
'Who am | covering? '

13. Chi sto spingendo?
'Who am | pushing? '
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14. Chi sto asciugando?
'Who am | drying? '

15. Chi sto salutando?
'Who am | greeting? '

16. Chi sto pettinando?
'Who am | combing? '

WhichS

17. Quale dottore mi sta ofpafando?
Which doctor Iacc.1sG Aux-3ps photograplPROG
"'Which doctor is photographing me?'

18. Quale vigile mi sta bagnando?
'Which policeman is wetting me? '

19. Quale sposa mi sta baciando?
'Which bride is kissing me? '

20. Quale suora mi sta coprendo?
‘Which nun is covering me? '

21. Quale bambino mi sta spingendo?
'Which boy is pushing me? '

22. Quale bambina mi sta asciugando?
'‘Which girl is drying me? '

23. Quale prete mi sta salutando?
'‘Which priest is greeting me? '

24. Quale infermiera mi sta pettinando?
'Which nurse is combing me? '

WhichO

25. Quale dottore sto fotografando?
Which doctoraux-1ps photographPROG
"'Which doctor am | photographing?'

26. Quale vigile sto bagnando?
'Which policeman am | wetting? '

27. Quale sposa sto baciando?
'Which bride am | kissing? '
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28.

29.

30.

31.

32.

Quale suora sto coprendo?
'Which nun am | covering? '

Quale bambino sto spingendo?
'Which child am | pushing? '

Quale bambina sto asciugando?
'Which child am | drying? '
Quale prete sto salutando?
‘Which priest am | greeting? '

Quale infermiera sto pettinando?
'Which nurse am | combing? '
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TASK 3: Relative clause comprehension

SVO

1. Il nonno bacia il bambino
The granfathesG kissPRs3sG the childsc
‘The grandfather kisses the child'

2. Il bambino bagna il papa
"The child wets the father'

3. Il bambino pettina il re
‘The child combs the king'

4. Lanonna copre la bambina
‘The grandmother covers the child’

5. La mamma fotografa la bambina
"The mother photographs the child’

6. Il dottore disegna il soldato
‘The doctor draws the soldier

7. Labambina disegna la mamma
‘The child draws the mother

8. Il cane morde il gatto
"The dog bites the cat'

SR

9.  Mostra-mi il bambino che bacia il nonno
ShowimpP.2sG I-0BL.1sG the childsG Rel kissPrs3sG the grandfathesc
'Show me the child that kisses the grandfather’

10. Mostrami il nipote che tira lo zio
'‘Show me the nephew that pulls the uncle'

11. Mostrami il bambino che spinge il cane
'‘Show me the child that pushes the dog'

12. Mostrami la bambina che asciuga la mamma
'‘Show me the child that dries the mother’

13. Mostrami la bambina che bacia la nonna
'Show me the child that kisses the grandmother
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14. Mostrami il soldato che disegna il dottore
'Show me the soldier that draws the doctor'

15. Mostrami la mamma che disegna la bambina
'Show me the mother that draws the child'

16. Mostrami il gatto che morde il cane
'‘Show me the cat that bites the dog’

OR

17. Mostrami il bambinche il nonno bacia
ShowimP.2sG I-0BL.1sG the childsG Rel the grandfathesG kissPRS3sG
'Show me the child that the grandfather kisses'

18. Mostrami il papa che il bambino bagna
'Show me the father that the child wets'

19. Mostrami il re che il bambino pettina
'Show me the king that the child combs'

20. Mostrami il gatto che il cane morde
'Show me the cat that the dog bites'

21. Mostrami la bambina che la nonna copre
'Show me the child that the grandmother covers'

22. Mostrami la bambina che la mamma fotografa
'Show me the child that the mother photographs’

23. Mostrami la mamma che la bambina disegna
'Show me the mother that the child draws'

24. Mostrami il soldato che il dottore disegna
'‘Show me the soldier that the doctor draws'

POR

25. Mostrami la bambinae ché baciata dalla nonna
ShowimpP.2sG I-0BL.1sGthe childsGRel Aux kissPTcPby-the grandmothesc
'Show me the child that is kissed by the granderdth

26. Mostrami il bambino che & bagnato dal papa
'Show me the child that is wetted by the father'

27. Mostrami lo zio che é tirato dal nipote
'Show me the uncle that is pulled by the nephew’
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28. Mostrami il bambino che e pettinato dal re
'Show me the child that is combed by the king'

29. Mostrami il bambino che é spinto dal cane
'Show me the child that is pushed by the dog’

30. Mostrami la mamma che e asciugata dalla bambina
'Show me the mother that is dried by the child’

31. Mostrami la nonna che e coperta dalla bambina
'Show me the grandmother that is covered by thd'chi

32. Mostrami la mamma che e fotografata dalla bambina
'Show me the mother that is photographed by thd'chi

CIOR

33. Mostrami la nonna che la bambina la bacia
Showimp.2sG I-0BL.1sG the grandmothesG Rel the childsG sheAcc kiss-
PRS3SG

'Show me the grandmother that the child kisseg'(he

34. Mostrami il bambino che il papa lo bagna
'Show me the child that the father wets (him)'

35. Mostrami il nipote che lo zio lo tira
'‘Show me the nephew that the uncle pulls (him)'

36. Mostrami il bambino che il re lo pettina
'Show me the child that the king combs (him)'

37. Mostrami il cane che il bambino lo spinge
'Show me the dog that the child pushes (it)’

38. Mostrami la bambina che la mamma la asciuga
'Show me the child that the mother dries (her)’

39. Mostrami la nonna che la bambina la copre
'Show me the grandmother that the child covers)'(her

40. Mostrami la mamma che la bambina la fotografa
'Show me the mother that the child photographs)'(her

ORdem

41. Mostrami guella che lanonna bacia
Showimp.2sG I-0BL.1sGthat+ Relthe grandmothesc kissPRS3SG
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42.

43.

44,

45.

46.

47.

48.

'Show me the one that the grandmother kisses'

Mostrami quello che lo zio tira
'Show me the one that the uncles pulls’

Mostrami quello che il cane spinge
'Show me the one that the dog pushes'

Mostrami quella che la mamma asciuga
'Show me the one that the mother dries'

Mostrami quello che il soldato disegna
'Show me the one that the soldier draws'

Mostrami quella che la mamma disegna
'Show me the one that the mother draws'

Mostrami quello che il bambino bacia
'‘Show me the one that the child kisses'

Mostrami quello che il gatto morde
'Show me the one that the cat bites'
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