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Abstract

The recent hypothesibatL1 attrition affects the ability to process interface
structures but not knowledge representat{@wmwace2011)is tested by
investigating the effects of recent k&exposure omntecedent preferences for
Spanishpronominal subjects, using offlipedgement@andonline eyetracking
measures. Participants included a groupative Spanistspeakers experiencing
L1 attition (Qittriters), a secondjroup of attriters exposed exclusively to Spanish
before they were testé@e-exposed), and acontrolgroup of Spanish
monolingualsThejudgementata shows no significant differences between the
groups. Moeover, the monaigual ande-exposedyroups are not significantly
different from each other in tleyetrackingdata. The results of this novel
manipulation indicatéhat attrition effects decreadae toL1 re-exposure, and

that bilinguals are sensitive to input changesken together, the findings suggest
that attrition affects online sensitivity with interface structures rather thamgaus

a permanent change in speakers&nbivledgerepresentations.
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1. Introduction

First language attritigrand to a greater extent bilingual first language acquisition
and adult second language acquisitiveve been widely explored in relation to
many factors, such as the stages in wthese penomenaake place, the
contexts in which they occur and the factors affedtrgn More recent research
has focused on the Interface HypothéSigrace & Filiaci2006), which
postulates that structures that involve an interface between syntax and other
linguistic domairs, such as semantics pragmaticsare more difficult to acquire
completely and are more open to native (L1) attritiean structures thao not
involve suchaninterface.The current hypothesis is that individual L1 attrition
affectsonly the ability to process interface structures but not knowledge
representations themselves (Sor&fH 1).

The prediction made by the Interface Hypothesis has been supported by many
studies exploring crodsguistic influence effector different inerface
structuresn different bilingualgroups, such ake influence of pragmatics in the
acquisition of null versus overt pronominal subjects and objacty/(i & Sorace,
2007;Belletti, Bennati & Sorace, 200Zozano, 2009; Montrul, 200#aradis &
Navarrg 2003;Rothman, 2009; SerratricBorace, Filiaci & Baldo2011;
Serratrice Sorace & Paoli2004;Sorace, Serratrice, Filiaci & Bald2009;
Tsimpli, Sorace, Heycock & Filiac2004. However, Sorad@€2011)prediction
thatindividual L1 attrition affects the ability to process interface structouesot
knowledge representatiohas not been tested before. Thereforeptisent

paper addressthe question of whetheattrition dfectsare restricted tthe



processingf interface structuressing a novel manipulatiofrollowing ParadisOs
(1993)Activation Threshold Hypothesiti€nceforthATH), which predicts that

L1 attrition will occur when an element in the L1 is died and it has a
correspondingddmpetngCelement irthe L2 that is used more frequently, a
group of attritersvastested after being recentlg-exposed exclusively to their
L1, Spanish, texaminewhether attrition decreaser disappeawith re-

exposure to the L1. Thieanipulationdirectly investigateshe cognitive effects
that attrition ha®nthe bilingualsO L.As well aghe effects of input and exposure
onthe maintenance of their L1. If results shimweror no attritioneffects orthe
interface structure after L1 exposure, this wiljgest that bilinguals are sensitive
to input changes and that attrition effects are dulectansistent or inefficient
processing of interface structuiegeal time rather than to a permanent change
in the attritersO Ldnowledgerepresentation§.e. in their L1 grammatical
competence)On the other hand, if results show the same level of attrition after
this reexposure to the L1, this could be attributednimre stablehanges in the

attritersO L1 knowledgepresentations.

2. L1 attrition effects oninterface structures

Much previougesearch on L2 acquisition has focusedhe influence of the L1
on the L2, buto a lesser extenttesearchers have alswestigatedhe influence
that the L2 might havim the L1of secondanguage learner3his phenomemng
known asQ 1 attritionQ refers to the changeccurring ina speakerOs L1 as the

result of the acquisition of an L2 at an adult afeerthe L1 acquisition process



has been completed. L1 attrition normally osgarthe L2 environmerdsa
consequence of the spedkemmigration and consequesxposurdo a great

amount of L2 inpyttogether with arastic decrease Il input. Previous

research on L1 attrition supports the Interface Hypothesis, revealing that the
structures at the syntgpragmatics interface aneitially the most sensitive to

attrition, causing emerging optionalfity the attrited speakers. It is therefore
important to define the type of structures that require an interface between choice

of forms and pragmatic conditions.

2.1 Anaphoric forms at the syntapragmatics interface
Much previous research hused on the interpretation of anaphoric forms,
such agpronouns, in nlisubject languages, whiete characterized by allowing
the subject position of a finite clause to be phonetically erphyle pro-drop
languages, such as Spaniahow for either a null or an overt subject to appear as
the subject of aentence, as ifia), in nonnull-subgct languages, such as
English the use of a null subject is usually ungrammatical, &by where @oO
represents a null pronoun.
(1) a. Pedropro sali— del restaurante.

b. Peter/Ppro left the restaurant.

Thedistribution of null and overt subjects is pragmatically constrained by the
features OtopicO and OfocusO. Specifically, in Spaniskubject is used when
the referent has been previously introduced (i.e. when it is a topic), whereas a

subject is ovarif there is a change of referent or if new information is introduced



(i.e. when new information is in focudn order to account for the division of
labour between null and overt subject pronouns, Carminati (2002) proposed the
Position of Antecedent $tregy (henceforth, PAS) for Italian intsantential
anaphora. The PAS postulates that null pronouns are generally assigned to the
antecedent in the highest Sge¢generally the subjectivhereas overt pronouns
are generally assigned to an antecedentsyngactic position that is lower than
the SpeclP (generallh¢ object), ag2) shows
2 Quando Maripha telefonato a Giovannproi/lui; aveva appena finito di
mangiare.
OWhen Mario has telephoned Giovanni, (he) had just finished eating.O
The PAS wa shown by Alons®valle, Ferntnde&olera, Frazier and Clifton
(2002) to also apply to Iberian Spanish, with some differences: their results
revealed that the null pronoun consistently prefers the subject antecedent, whereas
the overt pronoun has moreXible preferences. These results indicate that there
might be some differences amongoirop languages in relation to the
distribution of overt subject pronouns. Filiaci (2010) and Filiaci, Sorace and
Carreiras (2013) compared proneamtecedent prefereas in Subordinat®lain
forward anaphora, like those (2), by Spanish and Italian native speakers; their
results revealed that while for the null pronoun there are no-lingssstic
differences between Italian and Spanish speakers, with both groupsipgethe
subject as its antecedepteferencesliffer in relation to overt pronouns: Italian

speakers consistently prefer the object as the antecedent for overt subject



pronouns, wheredabe preferences @panish speakeese equally divided

betweerthe subject anthe object antecedent.

2.2 Attrition in native speakers of nulsubject languages
Tsimpli et al. (2004) reported attrition effects in Greek and Italianma@are
speakers of English in relation to the interpretation of subject promo@reek
and Italian.They tested thanterpretatiorof null versus overt pronouns using a
Picture \erification Task(PVT) to elicit attritersO preferersder the subject or
the object antecedent for each prondearticipants were presented with three
pictures together with a sentence likesein (3), and asked to choose the
pictures that correctly matched the meaningaifhsentence.
(3) a. Quanddei/pro attraversa la strada, IOanziana signora saluta la ragazza
OWhile (sherosses the street, tbkl woman greets the girl.O
b. LOanziana signora saluta la ragazza quieilgoo attraversa la strada.
OThe old woman greets the girl when (she$ses the street.O
For this task, Tsimpli et al. only present results for the group of Itattaters
since no significant effects were revealed for the Gedtrlters Attrition effects
were revealed for Italian attriteos ther interpretation of the overt pronouioy
which they werenore likely to showndeterminate referendkan the Italian
controlgroup In contrastno attrition wafsoundwith respect tahe null pronoun,
for which both groups of attriterBke monolingual controlgreferred the subject
referent as the antecedent.

Tsimpli et al. (2004) also investigated theerpretatiorof preverlal versus



postverbal subjects in Italian and Greekereparticipants were presented with
three pictures andpair of sentencelike thosein (4) and asked tohoose the
pictures that matched the sentende®rder tatestthe L2 learnersO giierence for
the OoldO (i.e. preverbal) referent, as in (4b), Gre{e. postverbal) referén
as in (4).
(4) a. | gitonisa mu ston trito orofo apektise dhidhima. Xtes vradhi ena moro
ekleje.
b. I gitonisa mu ston trito orofo apektise dhidhima. Xtes vradhi ekleje ena
moro.
OMy neighbour on the third floor had twins. Last night one baby was-
crying/was-crying one baby.O
For this task, they only present results for the group of Greek bilinguals, since the
Italian bilinguals did not reveal significant effects. The results for this task
revealed attrition effects for the Greek group, since their interpretation of
preverbal subjects was significantly more indeterminate than in the Greek control
group. Tsimpli et al. concluded that these results support the hypothesis that
attrition affects structures at the syntax-pragmatics interface but not purely
syntactic features, which were in fact unaffected by attfition
GYrel (2004) also found language attrition to be selective. She investigated the
L1 attrition of null and overt pronouns in Turkish native speakers whose L2 is
English. Turkish has two overt pronounsds/heO akendisiOselfO, as well as
the null pronoun. All thee pronouns can appear in subject position, as (5) shows,

and in object position, as in (6); however, okbndisiand the null pronoun can



co-refer with another subject when they appear in object position, but this is not
possible for the overt pronoun
(5)  Of/kendisi/pro LondraOya git-

(S)heself-3sG/pro LondonbAT go-PST.

OS/he went to London.O
(6) Burak o-nuy;/kendisi-niy;/proi; bel enviyor.

Burak (s)heacc/self-3sc-acc/pro like-PRG

OBuraklikes himy;/selfy;/proy; O
ParticipantsO interpretation of sentences like (5) and (6) above was tested with
written interpretation task, a truth-value judgement task and a picture
identification-listening task. GYrel reported that the interpretation of the overt
pronouno in Turkish was influenced by English L2, because attriters appeared to
treat this Turkish overt pronoun as if it was the English overt pronoun, that is, as
co-referentialwith the subject (e.g. OJpbalieves that hgis intelligentO, OJohn
kissed hiﬁ wifeO). The interpretation of the null pronoun and the overt pronoun
kendisj in contrastdid not show attrition. GYrel addressed this under ParadisOs
ATH, which predicts that L1 attrition will occur when an element in the L1 with a
high activation threshold (i.e. infrequently used because of the limited L1
exposure) has a corresponding Ocompeting® element in the L2 with a lower
activation threshold (i.e. used more frequently). GurelOs results are predictable
under the ATH, because it is the Turkish overt promguwahich is in competition
with the English overt pronoun, that shows attrition due to infrequent use in

Turkish and frequent use in English, but the other overt pronoun or the null
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pronoun in Turkish, which do not have a competing item in the L2, do not show

attrition effects.

2.3 Convergence between L1 attriticand L2 acquisition

The patterns of emerging optionality attested Irattrition are strikingly parallel

to those found imdvanced.2 speakers. Sorace and Filiaci (2006) and Belletti et
al. (2007 report on OresidualO optionality in the interpretatitaliah overt
pronouns by Englisspeakingnearnativespeakers of L2 Italiarin one of the

few studies using dime experimental methodgVilson (2009) and Wilson, Keller
and Sorace (2009) investigated the online processing of German anaphora with
demorstratives and pronouniy EnglishspeakingadultL2 learners of German
andL1 German attriterévhose attrition was determinédsed orthar length of
residence in th&JK, with amean number ahonthsof 36.54 SD= 35.77),using

the visual world eyracking methodology. Participants were presented with a set
of pictures while they heardpair of sentegeslike thosein (7) andwereasked to
answer a yes/no question that revealed their antecedent preferences for the
pronours. Similar to the distribution of null and overt pronominals in-subject
languages, there is a division of labdetween anaphoric forms in German
personal pronouns preferentially refer to the subject antecedent and demonstrative
pronouns refer to thobject antecedent.

) Der/Den Kellnererkenntdern/der Detektivals das Bier umgekippt wird.

Er/Der ist offensichtlich sehr fleigig.
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The-Nnom/The-acc waiterrecognises thacc/the-nom detectiveas the

beer tipped over is. HeRONHe-DEM is clearly very hard working.

OThe waiter recognises the detective/is recognised by the detective as the

beer is tipped over. He is clearly very hard working.O
The results from these studies showed that while L2 learners performed similarly
to German native speakers with pronouns, they showed indeterminacy with
demonstratives, revealing no clear preference for the object as their antecedent.
Similarly, attritersshowed more attrition effects with demonstratives than with
pronouns in comparison to monolinguals, also revealing no clear preference for a

specific antecedent.

2.4 Crosslinguistic interferenceor bilingual strategy?
All the bilinguals in the studiegviewed so far had English as the other language.
One plausible interpretation of the results is that there are interference effects of
English, a language that does not offer a choice of anaphoric forms, on the
language that does offer such a choice. Harghe extension of the overt
pronounhas also been found in adult bilingual speakers of twesulject
languages of the sanype (Bini, 1993;Lozano, 2006Margaza& Bel, 2006;
Mendes& Iribarren 2007; sealso Sorace et aR009 on bilingual chilcen)

These results are importdot two reasons. Firsthey indicate that the
asymmetric extensions of marked forms (Tsingdil1l)cannot be due only to
interference effects from Engligha language that does not offer a choice of

anaphoric form®but may result from the cognitive effort of handlisgy two
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languages in real time (see Sord@@l1 for tirther discussion). Second, the
similarities betweehl attrition and L2 acquisitiosuggesthat both languages of
late bilingual speakers may bdeafted by cognitive changes required by
accommodating a second languafee marked anaphoric forrmay become a
OdefaultO optidmoth in production and in comprehension, that speakers resort to
when they experience processing difficulties in conmgupranounantecedent
mappings The precise nature of these difficulties is still unknoweou@ent
hypothesis is thahese difficultiescould be attributed to speakers@uced
efficiencywhen integrating information from differedomainsn real timeand
updating the mental discourse model when needed, possibly as-affratfect

of the need to exercise inhibitory control to avoid interference frorarthanted
language Costa Hemandez, Cost&aidella & Sebastiatalles 2009; Green,
1998).1f the effects of attrition do not involve the knowledge of the language
itself, but rather the cognitive strategies to access and implement this knowledge
in real time, one may predict that these effects are not irreversible but may be
sensitive to the amount aneédfluency of exposure to the native language.

This isin factthe question addressed in this study: atntion be (partially)
reversed undesustained and exclusive-exposure to L1 inp@tFollowing the
predictions made by the ATH that frequency of osan item determines its
availability to be used by the speakegtested a group of attriters aftéey had
been exposed exclusively to the L1 to explore whethstained rexposure can

offsetattrition effects.
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3. Researchquestionsand scope of the study
The presenstudy addressthe following research questions:

(i) Fdlowing the Interface Hypothesiwill attriters show indeterminacy
with an interface structurguch apronominal subjects?

(i) If they do,is the cause of the mentionedieterminacy attributed to
difficulties in processing interface structures in real time, or is it due to
permanent changes in attritersO L1 knowlegigeesentations?

(i) Considering thé\TH, does attrition decrease or disappear due to
frequency and remcyof re-exposure to the L1?

To explore these questions, this study investigtite interpretation and
processing of an interface structure, Spanish pronominal subjects, bglSpan
attrited speakers, who carriedt two tasksThe first of these tasks wage
trackingwhile-reading, wher@articipant® eyenovements were recorded while
theyread sentences gtaining pronounghat were biased for and against the
expected antecedent preferenddee eyetracking task was designed to prdbe
momentby-momentprocesf pronoun resolutionAs we will discusselow,
previouseyetracking studietiaveshown that,under ideal conditions,1 readers
are able taesolve pronounsemarkably quicklySincepronoun resolution
involvesthe recruitment of diverse souscef informationat the syntaxdiscourse
interface we hypothesizethatthis procesgwhich is normally fast and efficient)
would be disrupted faattrited speaker3d he second task was a judgement task,
where participants were asked to judigenaturalness odach sentence,

immediately after having readiit the eyetracking task. is naturalness
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judgement taskvas intended to probe tlhuaderlyingdeclarativeknowledge
representations thatipport pronoun resolutioBince @rticipants were gien
unlimited time toevaluateeach senten¢e&ve assumed thatdgements would
accuratelyreflect this knowledgevhether or not it had beetficiently used
during the initial reading of the sentenblmte thathis is analogous to the
assumption made bypanytheoretical syntacticiarthat grammaticality
judgements reflect underlying syntactic competence.

We believe our two tasks map onto the distinction between (a) the actual
process of pronoun resolution and (b) the declarative knowledge that underlies
this task. The judgement task is probing the end point of processing, while the
eye-tracking task is probing the step-by-step process of how the interpretation is
built up. The basic idea is that, if people have the declarative knowledge that
underlies the preferences of null and overt pronouns, then they should be able to
use this knowledge to make the naturalness judgements, given (unlimited) time to
make the evaluation. However, even if people have this declarative knowledge,
they may not apply it quickly and efficiently during processing. The eye-tracking
task allows us to test whether the preferences are applied quickly and efficiently
during processing, but it does not tell us about the participantsO final evaluation of

the sentence, and vice versa for the judgement task.

4. Method

4.1 Participants
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Three groups of participants were tes@®conolingualsO, QattritersO and
Oexposedtheywere all from Spain and had no knowledge of any other language
from birth (Spanish speakers from regions in wtanbther L1 was spoken,&u

as Catalan oBasquewereexcluded from the experiment).

The control group of Omonolingugst®N) were 24 Spanish native speakers
(14 females, 10 males) who had recently arrived in Edinburgh (the mean number
of weeks spent ithe UK was 7.958, SD = 7.117), and haudly little knowledge
of English (considering that English is a mandatory subject in Spanish education,
we assume that the participahtssehad some previous contact with the
language)Participants were askdd canplete a questionnaire and réteir use
of the L1 and the L2 on afwint scale (1 = never; 2 = rarely; 3 = sometimes; 4 =
often; 5 = always) in three different settings (at home, in their social circle and at
their job or professional/educational sef)imandMON usedthe L1significantly
more ofterthan the LAp < .001). for the L1, the mean useross all three
settingswas 4.3125D= .639; for the L2, the mean use was 2. 2B .908

The group of OattriterT T) consisted of 24 Spanish nativeesfiers (16
females, 6 males) who had been residing in the UK for a minimum of five years
and were neanative speakers of English (the mean number of years spent in the
UK was 7,SD= 2.844).This growp, unlikeMON, usedhe L2significantlymore
often than the L1 f < .001). For the L1, the mean use was 3.43D,= .843; for
the L2, the mean use was 4.338)= .434

Finally, another group of attriters was tested after being recexplysed

exclusively to their Lo explore whether attrition nadecrease or disappear after
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exposure t@xclusivelyL1 input ThisOexposedftoup (EXP) was formed by 24
Spanish native speakers (12 females, 12 males) who, as ATT, had been living in
the UK for a minimum of five years and were neative speakers ofrglish (the
mean number of years spent in the UK was 5.8885 1.736). Aso, like ATT,

EXP usedthe L2significantlymore often than the L(p < .001). for the L1, the

mean use was 2.583P = .880; for the L2, the mean use was 4.80= .565
However this group had been exposed exclusively to Spanish for a minimum of a
week in a Spanishpeaking environment (i.e. Spain) during their Christmas
holidays right before they were tested (the mean number of days that they were
exposed to the L1 was 13.088) = 4.745).

As mentioned before, both groups of attriters, ATT and EXP, had at least 5
years of residence in the UK and used English significantly more often than
SpanishTherefore, éllowing previous studies on L1 attrition, this lotegm
exposure to t L2 combined with limited exposure to the isBufficientfor
syntactic attrition to azur (e.g. Tsimpli et al12004).Moreover, their English
nearnativeness was asseslduring the recruiting pross and the experimental
session, which were conducted in English, &t the questionnairevhere
participants were askead answequestions about when they started learning
English, for how longhow and wheréhey studiedt, what is their proficiency
level in listening, speaking, reading and writiet;, and as mentioned above, to

ratetheir use oEnglishin different settings

4.2 Stimuli
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To explore whether structures at the syapaagmatics interface undergo attrition
in the L1 under prolongeekposure to an L2, as predicted by the Interface
Hypothesisthe interpretation and processing of overt versus null subject
pronouns in Spanish was investigated, in which the antecedent preferences were
predicted using Carminati®as (i.e. null pronoun: sbject preference; overt
pronoun: object preferencé)le used?2 intrasentential semanticalgeutral
forwardanaphaoa like the ones illustrated in J8Each sentence consisted of a
main clause, which contained a subject and an object antecedent of the same
genderfollowed bya subordinate clause always introduceaisigndoQvherO
and followed by the subject pronoun, either overt or null, and a verbgaaeguin
third-person singular. Thgrammatical number of the antecedents was
manipulated such that tipeonoun could refeonly to either the subject or the
object anteceden©One antecedewtirried singular number and the other plural
numberin order todisambiguate. Since the pronoun and the verb were always in
singular, they would coefer with the antecedent imgular (in half of the items,
the subject was singular and the object was plural, and in the other half, the
subject was plural and the objevas singular, athe four conditions irf8) show).
(8) a. Condition 1:?Overt/subject matcH

La madre salud— a las chicas cuanderimba una calle comucho

trifico.

The mother greetesdGto the girls when she crossed a street with a lot

of traffic.

b. Condition 2:Overt/object match
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Las madres saludaron a la chica cuandocellaaba una calle con mucho
trifico.
The mothers greetewl to the girl when she crosses (E) .
c. Condition 3:Null/subject match
La madresalud— a las chicas ad@apro cruzaba una calle con mucho
trifico.
The mother greetesG to the girls wherpro crosseesc (E) .
d. Condition 4:?Null/object match
Las madres saludaron a la chica cugmacruzaba una calle con mucho
trifico.
The mothers greetewl to the girl whenpro crosseesc (E) .
OThe mother/s greeted the girl/s when (she) crossed a street with a lot of
traffic.O
There werdour conditionsof each itemtwo with an overt pronoun and the
other two with a null pronoun. Moreover, half of the itanuded all female
referents and the other half all male referents. The 32 items were divided into four
lists and, using a Latin squadtesign each list contained one of the four
conditions of each of the 32 items, and all conditions appeared the sarernu
of times in each of the lists. In additi to the experimental items, GHers were
also randomly inclded in each list. The fillers included similar structures as the
experimental items, but contained inanimate referents, proper names, plural
pronauns, other conjunctions suchragntrasOwhileQpara queOso that@tc,

as well as completely different grammatical structures.
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All experimental items had the same number of words, except for the ones

that contained a null pronoun, which had a word.les

4.3 Procedure
As mentioned abovearticipants carried out twiasks a naturalness judgement
task and an ey#ackingwhile-reading taskThe experimental session was
designed to be carried out as a single:tes&ach trial, thgarticipant had toead
the senterg, which washown @ a computer screewhile his or her eye
movements were recordeahd then ratthesentence in terms of its naturaks
The experiment was run using an Eyelink 1000 temveunted eydracking
system(SR Researchhterfaced with a PComputer, which wasonnected to a
19 inch monitor that wasituated around 30 inches from the @ygeker After
participants had read the instructions, they weked@ to sit in front of the eye
tracker and place their heads on thanest so that the eyteacker could be fitted
on their heads. Before the experiment started, a calibration process with their right
eye was carried out until the calibration was successful. This process had to be
repeated during the experiment if calibration failed. Eye movements were
recorded from the right eye only, and the sampling rate for recordings was 1000
Hz.

The experiment began with three practice trials. For the trials to appear in the
monitor screen, participants were instructed to look at the black square that
appeared at the left edge of the white screen, which automatically triggered the

sentence to appear in the position where the square was. Sentences were all
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presented in anline andhe font was Tiras New Roman, in black, size. They
appeared ma computer monitor, anégicipantswere instructedo read each
sentence anthenpress a button on a game pad once they had comprehended it.
When they pessed the button, the questid@—mde natural te suena esta frase?
(How natural doethis sentence sound to y@ifdllowed and they were asked to
rate the previous sentence on-pdint scale in terms of their perceived
naturalnesswith 1 being@ot natwal at all® anBl being ®tally naturaf). They

wereinstructedto say their ratingsut loud and their responses were recorded.

4.4 Data analysis
With regard to theyetrackingdata, sing EyeDoctor.0.5.7
(http://www.psych.umass.edwyelab/software/), vertical drift in the position of
fixations was correctedVe also deletefixationsthat fell outside of théext
boundarie3(less than 1% of all fixationsfinally, extremely short fixation§less
than 80 my and extremely long fixationgnore than 1200 msvere also
removed affecting2% of the data

Moreover, tems were divded intoseven regions, as)(8lustrates. The
critical region (region 5) contained the pronoun and the verb (in the case of
sentences with null pronoun, only the verb was included).
9 La madre/ salud— a/ las chicas/ cuando/ ella cruzaba/ una calle/ con mucho
trifico./

We report hree differat eyemovement measures: figgass time, ggpast

time and total time@irst-pass timé&(fp) includes the sumed duratiorof all the
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fixations made in a particular region from the first time the eye entersgioa re

until it leaves the region, so it does not include regressions to previous regions or
subsequent returns to the particular regi@uo-@ast timeQyp) includes the sum

of all of the fixations made from the first entry into a region, including regressions
to previous regions and well as returns to the particular region, up until the eye
enters any subsequent region. OTotal fjtheéAriudes the sum of all the fixations
made in a particular region during the whole trial. The analysis did not include
trials in which the relevant measure returned a zero valué(érdgp, these

trials correspond to cases where the region was skipped in initial reading [8.31%
of trials]; fortt, these trials correspond to cases where the region received no
fixations atall [3.41% of trials]).

Fp andgp are assumed to be informative about relatively early stages of
processing, since they measure fixations that occur immediately after the region
of interest is entered for the first time, and before subsequent material has been
read.Ttis a more general measure of processing, since it may include fixations
that are made when the region is re-fixated, after subsequent regions have been
read.

For the analyses of both judgement and eye-tracking tasks, two factors were
manipulated, each containing two levé?sonoun(overt or null) andAntecedent
(subject or object), which were combined to create a 2x2 factorial design. For the
judgement data, a repeated-measures ANOVA with these two factors was run for
each of the three groups. For the eye-tracking data, a repeated-measures ANOVA

for each measure and region was run for each of the three groups.
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Given this design, the crucistatisticaloutcome is th&ronoun*Antecedent
interaction whichcan be used to measuhe tendency fonull pronouns tqrefer
subject antecedents and overt prondorefer object antecedenis both the
fixation time data and the rating dafghis interactioreffectivelymeasures the
differencebetween the two pronoun typiesthear degree ofreference fosubject
vS. objectantecedentsand thus controls for other extraneous factors that could
potentiallyaffect theoverallreferential biasvithin a given set of stimuli.

Finally, for the comparison between the groups, the faa@oguagé&roup
(MON, ATT or EXP) was includedThis factor was betweeparticipant, and
within item. Repeatedmeasures ANOVA(mixed design, in the case of the
participant analysisyith the thredactorswererun forboth the ratings data and
the eyemovenent dataTheseANOVAs focused on threplanneda-priori
comparisons between pairsgrbups, based on the theoretical predictions
outlinedbelow, namelyMON vs.ATT, MON vs. EXP andATT vs.EXP. We
report analyses of the participant means collapsed over items (F1), as well as the

item means collapsed over participant (F2).

4.5 Hypothesis and predictions
Two main hypothesesaretested in the present study, from which some
predictions can be pubfward:
(i) Hi: L1 attriters will show sensitivityo the pronoun mismatch in their
offline interpretation, but not when processing thterface structure

in real time.
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Therefore no differences are expected betwd&@N, ATT andEXP with
pronominal subjects the offline taskAll groups are predicted to show a
significant interaction effect dronoun*Antecedenh their ratings, reflecting a
greater degree of subject preference for the null pronoun (relative to that of overt
pronoun), and/or a greater object preference for the overt pronoun (relative to that
of the null pronoun)This interaction should arise @to relatively higher ratings
for the conditions where pronoun and number information are in agreement
(conditions 2 and 3jompared withtheir respective counterpashere these two
information sources are in conflict (conditions 1 and\®) significarn threeway
interaction ofPronoun*Antecedent*Langua@&oupis expected to be seen when
comparing MON vs. EXP, MON vs. ATT or ATT vs. EX&Ince the ofine task
should reveal no differences among the three groups in their knowledge
representations.

On the other handATT are expected to shosssensitivity to the pronoun
mismatch thamON in the online taskThe MON group are expected to show a
Pronoun*Antecedenhteraction inreadingtimes(RTs), at or soon after the
critical pronoun regions first encountere(see example 9 above for the regions).
This interaction should reft¢ relatively short R$ for the conditions where
number and pronoun information are in agreement (conditions 2 and 3), compared
with ther respectivecounterpat where these two information sources are in
conflict (conditions 1 and 4Rrevious eydracking studies of pronoun resolution,
testing L1 speakemsithin an L1 environmenthave detected very early effects of

factors that influence the choice of subject vg§edbantecedents; for exampie,
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an English studyeffects have been fouma fp RTs on the word after the pronoun
(Featherston& Sturt, 2009), or irm Dutch study, igp at the pronoun itself
(Koornneef &Van Berkum, 2006). Based on these observativagxpectedhe
MON group to showhe predicted interactian the critical region irip or gp.

In contrast, the ATQrou are predicted teespond differentlyo thepronoun
manipulatiornthan the MON groupThis may occur if thappearance of the
Pronoun*Antecedenhteractionis delayedn the eyemovement recordelative
to the MON group (e.g. occurring in a later region), or if campletelyabsenin
the eyemovement dataln either casethis should lead to tareeway interaction
of Pronaun*Antecedent*Languag&roupin the MON vsSATT comparison at the
pronoun regionn measures of early processing

(i)  Hy: attrition effects will decrease or disappear with recent exposure to

the L1.

EXP areexpected to perform similgrto MON in both online and offline
tasks, sdheyare alsqredictedo showa Pronoun*Antecedenhteraction in the
eyemovement datavioreover, EXP are expected to reveal no significant three
way interaction oPronoun*Antecedent*Langua@eoupwhen comparetb

MON.

5. Results
5.1 Acceptability judgement task
This experiment consisted of an lfie judgement task in which participants were

given anaphoric sentences to read and then rate -o@mtscale depending on
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their perceived naturalness, in ordemeestigate whether participants showed
any attrition effects in their offline interpretation of subject pronotiable1
shows participantsO score means for each condition.

Table 1.Score means and (SD) for offline anaphora resolution by all groups.

Condition MON EXP ATT

?0ert/subyj 3.26 (.87) 3.15 (.62) 291 (.72
overt/obj 3.60 (.75) 3.49 (.56) 3.45 (.82
null/subj 3.72 (.67) 3.58 (.59) 3.64 (.73)
?null/obj 3.61 (.60) 3.59 (.59) 3.54 (.77)

A repeated-measures ANOVA with the factBrenounandAntecedentvas
run for each of the three groups. The results revealed a significant main effect of
Pronounfor all groups: MON (1, 23) = 4.345p = .048;F,(1, 31) = 10.465p
=.003), ATT F(1, 23) = 16.681p < .001;F,(1, 31) = 25.393p < .001) and
EXP (Fi(1, 23) = 4.935p = .036;F,(1, 31) = 20.595p < .001), which indicates
that the type of pronoun presented in the stimuli had a significant influence on
participantsO scores, with the null pronoun being rated higher (i.e. more natural)
than the overt by all groups. On the other hand, a main effégite€edentvas
only revealed by ATTR1(1, 23) = 7.858p = .010;F»(1, 31) = 9.321p = .005),
but not for MON F4(1, 23) = 1.946p = .176;F(1, 31) = 1.530p = .225) or EXP
(F1(1, 23) = 3.640p = .069;F(1, 31) = 2.745p = .108), which suggest that only
ATT scores are influenced by the type of antecedent matching with the pronoun
presented in the stimuli, with the subject antecedent being rated generally higher
than the object by this group.

More importantly, a significarRronoun*Antecederitteraction effect for all
groupsO ratings of anaphors was revealed. This interaction was significant only by

subjects foMON (Fy(1, 23) = 12.328p = .002;F,(1, 31) = 3.880p = .058) and
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EXP (Fi(1, 23) = 5.403p = .029;F»(1, 31) = 2.793p = .105), and by subjects
and items foATT (F1(1, 23) = 16.468p < .001;F»(1, 31) = 19.936p < .001)
This indicates thahe three groups of participam®re sensitivéo the
mismatching conditions whenterpreting subject pronouns offline.

To explore the nature of these interaction effects, paired santpks tvere
conducted with all groups to compare their interpi@teof overt and null
pronounsAs Table 1 shows, ith the overt pronourall three groupsated
significantly lower scores for the subject antecedent than for the object
antecedentMON (t1(23) =-3.158,p = .004; §(31) =-2.237,p = .033), ATT
(t1(23) =-2.804,p = .010; $(31) =-3.822,p = .001) and EXP ({23) =-2.804,p =
.010;t2(31) =-3.822,p = .001);and although theatingsfor the null pronoun
overallrevealed higher scores for the subject antecedent than for the object
antecedent, this difference waat significantfor any of the groups: MON(23)
=1.041,p=.309; $(31) = .577p = .568), ATT (§(23) = .739p = .467; $(31) =
.858,p=.397) and EXP {(23) =-.141,p = .889; (31) =-.062,p = .951)

Finally, group comparisons were conducted running a repeasasgures
ANOVA with the factorsPronoun Antecedenénd Languagé&roupfor MON vs.
ATT, MON vs.EXP, andATT vs.EXP. Theyrevealed no threway interaction
effectsof Pronoun*Antecedeht.anguag&roupfor any of the group
comparisons: MON vs. ATTH(1, 46) = .867p = .357;F,(1, 31) = 1.483p=
.232), MON vs. EXHF1(1, 46) = .456p = .503;F»(1, 31) =.112p =.740) and
ATT vs. EXP Fa(1, 46) = 2.275p = .138;F(1, 31) = 3.355p = .077). These

resultsclearlyindicate thatas it was predictedhere are no significant
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differences between any of the groups in terms of their offiieerences for
subject pronouns.
5.2 Eyetracking task
The online experiment consistetlan ge-trackingwhile-reading task, in ordeo
explore whether participants showed online sensitivity witenessing
pronominal subjects real time.

For each of the three groups, a repeatedsures ANOVA with the factors
PronounandAntecedenivas run for each measuig,(@p andtt) and regon
(although only the critical anglostcritical regionsarereported since the analyses
for the final region are non-significant or uninterpretable due to the massive wrap-
up effects that take place in reading studies). Tables 2 and 3 show the RT means
revealed by each group ff, gp andtt in the critical and post-critical regions,
respectively, while Figures 1, 2 and 3 show this information graphically, for the
critical region.

Table 2.First-pass, gepast and total time RT means and (SD) in the critical region
(ella/pro cruzaba) by the three groups.

Condition MON EXP ATT
first-pass
?0\ert/subj 472 (156.17) 481 (120.89) 449 (154.40)
overt'obj 395 (93.86) 428 (109.12) 427 (118.03)
null/subj 263 (51.61) 283 (80.09) 278 (81.44)
?null/obj 285 (94.52) 270 (65.78) 267 (55.19)
o-past
gO\er/subj 672 (249.52) 612 (224.36) 542 (233.35)
overt'obj 568 (180.15) 525 (188.82) 472 (171.78)
null/subj 361 (132.10) 360 (134.94) 391 (161.46)
?null/obj 396 (159.70) 382 (189.63) 350 (161.64)
total time
?0\ert/subj 1147 (518.12) 1288 (551.46) 1188 (322.21)
overt'obj 941 (496.48) 1003 (400.66) 1070 (401.10)
null/subj 574 (316.73) 702 (334.78) 701 (259.54)

2null/obj 624 (296.31) 673 (266.60) 685 (257.15)
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Table 3.First-pass, gepast and total time RT means and (SD) in the-padstal region
(una calle) by the three groups.

Condition MON EXP ATT
first-pass

?0\ert/subj 383 (103.16) 394 (128.15) 373 (80.35)
overt'obj 382 (93.11) 373 (118.89) 350 (98.41)
null/subj 414 (165.76) 403 (93.45) 366 (98.34)
?null/obj 406 (122.63) 369 (87.66) 372 (120.14)
go-past

?0\ertsubj 548 (236.25) 629 (296.96) 542 (196.60)
overt'obj 507 (185.57) 487 (208.09) 541 (243.78)
null/subj 562 (231.11) 528 (201.60) 529 (174.68)
?null/obj 568 (224.20) 487 (181.89) 516 (199.70)
total time

?0\ert/subj 867 (306.04) 940 (449.03) 946 (358.25)
overt'obj 825 (304.89) 788 (316.73) 910 (366.59)
null/subj 949 (368.56) 983 (439.76) 1037 (348.72)
?null/obj 979 (378.94) 1020 (433.07) 1078 (347.70)

Figure 1. Firstpass RT in the critical region (elfab cruzaba) by the three groups.



Figure 2. Gepast RT in the critical region (ellab cruzaba) by théhree groups.

Figure 3. Total time RT in the critical region @efiro cruzaba) by the three groups.
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A main effect ofPronounwasrevealedoy all groups of participants,
consistentlyin the critical region foall three eyanovement measurgwith the
overt pronouns showing longer RTs than the Atk postcritical regionalso
showed a main effect &fronoun for tt, with the trend in the opposite direction.
The effect in the critical regiois almost certainlydue to the length difference
between the sentences containing a null pronoun and the sentences containing an
overt pronoun (the sentences with an overt pronoun contain one more word than
the sentences with a null pronouNpte, however, thatlthoughthe Pronoun
main effectis confoindedwith length thisdoes not affect the interpretation of the
crucialPronoun*Antecedenhteractionreported below, since interactions in
ANOVA are independent of main effecs main effect ofAntecedenivas
revealed only by MON and EXP, and not by B with the subject antecedent
consistently showing longer RTs than the object.N\FOIN, significant main
effectsof Antecedentvere shownn the critical region fofp (F1(1, 23) = 4.358p
=.048;F2(1, 31) = 5.945p = .021) andt, although only bysubjects (1, 23) =
7.850,p = .010;F»(1, 31) = 1.465p = .235) ForEXP, significant main effects

were showrfor fp in the critical F1(1, 23) = 7.138p = .014;F»(1, 31) = 7.507p

.010) and postritical regions F1(1, 23) = 4.493p = .045;F,(1, 31) = 5.568p

.025), forgpin the postcritical region F1(1, 23) = 4.997p = .035;F(1, 31) =
7.808,p = .009) and fott in the critical regionk(1, 23) = 8.540p = .008;F,(1,
31) = 11.180p = .002)

Moreover the repeatetheasures ANOVA tes revealed significant

Pronoun*Antecedenhteractioneffects only for MON and EXP, but not for ATT.
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TheMON groupshowednteraction effects in the critical region figr (F1(1, 23)
=12.391p=.002;F,(1, 31) = 6.199p = .018),for gp by subjectgFi(1, 23) =
4.889,p=.037;F,(1, 31) = 1.962p = .171) andor tt by subjectgFi(1, 23) =
11.896,p =.002;F,(1, 31) = 1.016p = .321).For theEXP group,theinteraction
effectin the critical regiorwas significanfor tt (F1(1, 23) = 9.963p = .004;F»(1,
31) = 11.502p = .002) and margindy significantfor fp (F1(1,23) =3.57, p =
.072;F,(1, 31) = 3.62, p =.067)The EXP group also showed iateraction in
the postcritical regionin tt, which was significanby subjectsand marginal ¥
items(F1(1, 23) = 4.644p = .042;F,(1, 31) = 3.906p = .057).Finally, for the
ATT group, thePronoun*Antecedenhteractiondid notapproach significance in
any region, for any measurehis indicates that during online anaphora
resolution, MON and EXMere sensitivéo themismatching conditions, but not
ATT.

To explore the nature of these interaction effects, paired samigsis twere
conductechgainwith MON and EXPto compareheir processing of overt and
null pronounsAs suggested byables 2 and,3and Figures 12 and 3the
interactionfor the MON and EXP grougs driven bysignificantdifferences
between tk two overt pronoun conditionwith longer RTs for the subject
antecedent than the object antecedebng withno significantdifferences
between the two null condition&howing, in most cases, the opposite numerical
pattern to the overt pronoun&pr theMON group, tle difference between the
two overt pronounanditions wagoundin the citical region for all measurefp

(t2(23) = 3.919p < .001; £(31) = 3.023p = .005),gp by subjectgt;(23) = 2.130,
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p=.044; §(31) = 1.473p = .151) andt by subjects ((23) = 4.712p < .001;
t2(31) = 1.206p = .237) For theEXP group,the differencédetween the two overt
conditionswas foundor bothfp andtt in thecritical region:fp (t1(23) = 2.60p <
.05; $(31) = 2.75p < .05)andtt (t1(23) = 3.632p < .001; $(31) = 3.774p<
.001) andor tt in thepostcritical region(t1(23) = 2.457p = .022; $(31) = 2.617,
p =.014) In contrast, the difference between the two null conditions was not
reliable for any of theseomparisongall pOs > 5).

Finally, group comparisons were conducted runrarrgpeateaneasures
ANOVA with the factorsPronoun AntecedenandLanguagé&roupfor MON vs.
ATT, MON vs.EXP, andATT vs. EXP for all measures and regions. The
ANOVA testsrevealedathreeway interaction of
Pronoun*Antecedentanguagé&roupfor MON vs. ATT for fpin the critical
regionby subjectgFi(1, 46) = 5.064p = .029;F»(1, 31) = 2.047p = .163)
which reveals that there are differences betwWwd&N andATT in terms of how
they are affected by the pronoun mismatch in their online processihgsef
anaphoraThe pattern of thes@reeway interacton effectsin the critical region
were explored antheyappear to be due thefact thatMON showed the
expectedPronoun*Antecedennteraction infp, while ATT did not.

Moreover as predictedpo significant threavay interaction effects were
found when MON an&XP were compared, which reveals thia attrition
effectsof this exposed groupave decreased as a fesdi their re-exposure to the
L1. Interestingly when ATT and EXP were compareu significant threavay

interaction effects were fourimetween these two groups either, whsciggests
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thatEXP might be somewhere betweBION andATT in terms of their online

sensitivity to the pronoun mismatch.

6. Discussion

The present study aimed to explore three mesearch questions. First, whether
attriters showed indeterminacy with an interface structure like pronominal
subjects, as predicted by the Interface Hypothesis (Sorace & FIAS).
Second, whether attratn affects online sensitivity when processihgse

interface structures in real time or whether it is due to permanent changes in
attritersO Lknowledgerepresentations. Finally, whether attritieffiectsdecrease
or disappear due to frequency and regasfae-exposure to the L1, as predicted
by theATH (Paradis1993).

Sincewe exploredattrition inthe interpretation and processing of an interface
structure, no difference between the groups was predicted fac¢ketability
judgment taskvith subjectpronounsbut attriters vere expected to show reduced
online sensitivityto this structureand, consequently, to perform differently from
monolingualdn theeyetrackingtask As expected,hte esults from the
naturalness judgemensvealedequal mismatch sensitivity to subject pronouns
for all threegroups of participantsdn the eyetracking task, the monolinguals
showed very early sensitivity to the pronoun preferenmessilting in a robust
Pronoun*Antecedenhteraction in firstpass rading times on the critical region.
This same firsfppassinteraction was close to traditional levels of significance for

theexposedyroup and was accompanied the same pattern of significance in
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the paired contrasts #sat ofthe monolingualgroup Moreover, the exposed
groupalso showed a robust interactiorntotal ime in the critical region,
confirming thatthe pronoun preferences for thgsoupwere operativenline,
during the reading of the sentenbecontrast, thattritersdid notshowany
evidence fom Pronoun*Antecedenhteraction in any measure, indicating a lack
of online sensitivityto the pronoun mismatclrOverall, the results from theye
trackingexperiment revealed thah online readingthe monolinguaand exposed
grougs are reliably more sensitivihan attiters to the pronoun mismat¢he.
overtpronounwhen nullpronounis appropriate or nuppronounwhere overt
pronounis appropriate)Therefore, we can conclude that L1 Spanish attrited
speakers shouattrition dfects with theinterface structurenvolving pronominal
subjects.

This pattern of results is what would be expected baséaedilH, which
predicts that attrition diminishes with frequency and recencg-ekposure to the
L1. Thus,the exposed grouwpas expected to show online sensitivity to the
pronoun mismatch and, consequently, to perform similarly to monolindualt
the fact that they had recently been exposed to theilds tliscussed abovée
results obtained for the exposed grouprthtireveal attrition effects with
pronominal subjects, since this group, unlike the attriters, shawelgable
sensitivityto the pronoun mismatakhen processing thisiterface structure in
real time.Moreover, when they were compared to the monolingnals,
significant differences betwadhe two groups were revealed, which suggests that

attrition effects diminish after recent exposure to the L1.
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However, when the exposgdoup was compared to the attriters, no
significantdifferences between theo groups were shown either. Therefore,
given the significant differenedetween monolinguals and attritetanight be
the case that the exposed group is somewhere in between the attriters and the
monolinguals; that is, their attrition effects have clearly dighied after having
been exposeedxclusivelyto the L1 for a period of time, but not to the point of
behaving nativdike. The exposed group maysohave shown a slightly delayed
sensitivity tothe pronoun biases relative to the monolingual group, gharthe
monolingualgroup showedobust effects in first pass in the critical region, while
the most robust effects for the exposed group emerged in totallt@euestion
now is whether attritioeffectswith interface structures such as subject prosoun
just cannot be completely overcome or whether it is a matter of the length of
exposure to the L1, so that a longer exposure might be needed for attriters to
totally reversaattrition effectsand behavagainlike monolingual speakers.

Finally, based on theadgmentdata, which shows no significant differences
between the three groups, aaldo basedn the fact thathe monolingual and
exposedyroups do not reveal significant differences in their online results, it is
clear that no permanent clggnin the attritersO Ideclarativeknowledge
representations takes placn the one handye found that, despitattriterslack
of online sensitivityto the pronourpreferencesthis groupbehaved likehe
monolingualand exposedroupsin thejudgmenttask, with all groups of
participants showing an equal sensitivity to the pronoun mismatch. On the other

hand, it was found thahe monolinguabnd exposedroupsdid not show
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significant diffeences in theyetracking task These results revetilat the
exposed group was ablepartially overcome their attrition whtrecent re
exposure to their L1 and therefore, that no permanent chtowigslacein their
L1 knowledgerepresentations.

One aspect of the results that deserves commentfisithieg that participants
generally had clear preference for the object as the antecedent for the overt
pronounwhile the preference for the null pronoun was less clear; generally,
subject vs. object matching null pronouns did not differ significantlgptingsor
eyemovement measurg®r any of the three groupaAit first sight, this pattern
seems to be at odds wipnevious findings that suggest that native speakers of
Spanish consistently assign the subject antecédantull pronoun, whereas the
overt pronoun is more flexible and not so strictly assigned to the object antecedent
(Filiaci, 2010; Filiaci et al., 2013). Howeverr study may not be fully
comparabldo those earlier studies. One possibleadsr this is the difference
in tasks; Filiai, (2010 and Filiaci et a(2013 combined a reading time measure
with comprehension questions, while we combined a reading time measure with
an acceptability judgement tadkis possible that this task difference may have
affected theelativepreference for subject versus object antecedargecond
possible reason is related to clause or@lee clause order in our study was Main
Subordinate, whil¢he earlier studiethat showed clear preferences for null
subjectausedSubordinatéVain order, which mayalsohave affected the overall
referential bias in the stimulin fact, Filiaci (2010) includes two experiments in

which she tests MaiSubordinate anaphora, and her results are similar to the ones
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presented here, with the overt pronoun raugea strong bias for the object
antecedent and the null pronoun a weak preferendbd@ubject antecedent for
both Italian and Spanish speakers

Interestingly, Carminati@®002) PAS was also based on Subordiniain
anaphora. However, she conducteguestionnaire studgicludingMain-
Subordinate anaphora with temporal clauses, which are the kind of anaphora used
in the present experimerand her results revealed tmabre object antecedents
were assigned to null pronoummsMain-Subordinateanaphora thamiother types
of clausesMoreover other studies in Italian have also found a strong preference
of the object as the antecedent for the overt pronoun and a weaker subject bias for
the null pronounKedele & Kaiser, 201X%orace & Filiaci2006),anda similar
bias towards the object antecedent has been found with Germansietice
pronouns (BoscglKatz & Umbach2007 Bosch, Rozario & Zha®003 Bosch &

Umbach 2007).

7. Conclusions

Considering all the findings obtained from thtady, we can conclude that

attrition effects decrease as a result ofé&gxposure. This reveals that bilinguals
are sensitive to input changes and that attrition affects online sensitivity rather
than causing a permanent change in speakers@iledgerepresentations
Therefore, the results obtained from the present study clearly support SoraceOs
(2011) proposal that individual L1 attrition affects only the ability to process

interface structures but not knowledge representations themdelvese
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researh is needed to identify precisely which aspects of processing pronominal

dependencies are affected by attrition
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! OoptionalityO refers to the indeterminacy shown by L2 learners when they
encounter an interface structure, due to the coexistence in the speakersO grammar
of two or more variants of a construction that share the same meaning and lexical
resources (i.e. the alternation between target and non-target items).

2 A reviewer asks whether the Interface Hypothesis would predict the asymmetric
results obtained by Tsimpli et al. (2004): namely, the fact that only the Italian
participants show evidence of attrition in the first PVT and only the Greek
participants show it in the second. The explanation for these asymmetries lies in a
number of factors that became apparent in subsequent research. First, not all null-
subject languages are alike in all respects: for example, Filiaci et al. (2013)
demonstrate how both Spanish and Italian allow the omission of subject pronouns
and have the same inventory of pronominal forms, but do not have the same
distribution of these forms due to different mappings with pragmatic conditions.

In the Tsimpli et al. study, both Greek and Italian allow postverbal subjects:
however, definiteness turned out to play a role in the distribution of postverbal
subjects in Greek but not in Italian, which is arguably related to the fact that

Italian is an SVO language but Greek is a VSO language. Thus, complete
convergence between the two groups with respect to attrition effects in this
domain cannot be expected. Second, more recent studies have questioned the
correlation between the two classic properties of the Null Subject Parameter: the
availability of null subject pronouns and that of postverbal subjects. In a study of
very advanced non-native Italian speakers, Belletti et al. (2007) show that the two

properties are dissociated since postverbal subjects are significantly more
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inconsistent than null subjects in the performance of late bilinguals. This
dissociation is likely to be related to the different discourse and lexical conditions
affecting the two properties, which may involve non-linguistic cognitive abilities
to varying degrees. The general implication is that predictions on the effects of
attrition on the syntax-pragmatics interface should take into account both cross-
linguistic differences in the realization of similar properties and intra-linguistic
differences among properties that broadly exhibit this type of interface.

% A reviewer raises the question of why it is the marked form and not the reduced
form that is overextended in L1. One reason might be that the overt pronoun is the
least ambiguous form and the one that, by virtue of its phonetic content, allows
the speaker more time for further linguistic computations. Furthermore, the
marked form is the one associated with more than one interpretation: as Tsimpli
(2011) argues, it becomes the speakerOs default by losing its context/discourse
sensitive features, which broadens the range of contexts in which it can be used.
The default status of the overt pronoun is also found in pidgins, which tend to
have only overt subject pronouns even when the substrate languages allow null
pronouns (Bresnan, 2000).

* The notation 0?0 expresses that in those setitermetecedent that the verb
agrees in number with is the pragmatically infelicitous choice, not that those
sentences are ungrammatical.

® These boundaries are pre-defined by the analysis software.



