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1. Introduction

Research on the acquisition of relative clause$ypjcally Developing (TD) as well as
by SLI children in a variety of languages has réa@dhat SRs (e.ghe girl that is
painting the lady are produced and comprehended earlier and maity ¢éaan ORs
(e.g.the girl that the lady is painting English (Brown, 1972; Hamburger and Crain,
1982; Grodzinsky, 1989; de Villiers et al., 1994nvder Lely, 1996; McKee et al.,
1998), Swedish (Hakansson & Hansson, 2000), Gr&aviakaki, 2001), Hebrew
(Friedmann & Novogrodsky, 2004; Friedmann et &009), Italian (Arosio et al., 2005),
Korean (Cho, 1999), Quechuan (Courtney, 2006), anaany others.

It has been observed that the difficulty in prodgciand comprehending ORs is
modulated by differences in the feature make ufhefNPs involved in ORs such (i) a
mismatch between the case marking (or syntactictimm on the head and the gap
(Sauerland & Gibson 1998), (ii) differences in ti@minal restriction of the NP inside
the RC and the head of the RC (Friedmann et al9286ad (ii) number and gender
mismatch between the NP inside the RC and the bé#lde RC (Adani et al. 2010,
among others). ORs where there is a feature mismatterms of nominal restriction,
case, number and gender are processed with geeateracy than those where there is
no such mismatch. The animacy configuration of mleens involved in a RC also
affects the ease of processing of ORs. In thisedspMak et al. (2002), Traxler et al.
(2002) among others, reported that ORs with inatenieeads were processed faster
than those with animate heads in a reaction time$ @ye-tracking experiments
respectively. This finding has also been replicated.1 (Bever 1970, Correa 1995,
Ozeki & Shirai 2007) as well as in L2 acquisiti@zgki & Shirai 2007, Kanno 2007).

However, it is noteworthy that most of this workshaeen based on (i) SVO
nominative—accusative languages (Brown 1972, Hagdsu& Crain, 1982, McKee,
McDaniel & Snedeker, 1998, Friedmann & Novogrodsky04, Friedmann, Belletti &
Rizzi, 2009, among others) and (ii) in the acqiositof languages with postnominal
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relatives. Results from the acquisition of langwaggh prenominal RCs have yielded
mixed results. Some studies have reported a SRrerefe (Lee (1991) and Cho (1999)
for Korean and Chang (1984), Lee (1992), Cheng §}98u (2004) and Hsu et al.
(2009) for Mandarin Chinese), while others haveorsgl an OR advantage, (Hakuta
(1981) for Japanese and Yip and Mathews (2007) Hoglish-Korean bilingual
children) or no difference in emergence between &RsORs (Ozeki & Shirai (2005,
2007) for Japanese).

The present paper focuses on the production of R(Basque, a highly inflected,
ergative SOV language with prenominal relatives aondthpares these results with
previous comprehension data in the same language.

2. Basque Relative Clauses

Basque is a highly inflected, ergative, SOV languagere the inflected verb form (the
auxiliary in most cases) agrees (in person, nunaber case) with the subject, direct
object and indirect object, as can be seen in (kel)w (Altube 1929, de Rijk 1969,
Salaburu 1987, Ortiz de Urbina 1989, among mahgrs):

In intransitive sentences, the subject bears the marked absolutive (A) case as in (1),
the same as the one borne by thed@Onkariag ‘the newspaper’ in (2a-d).

(1) Gizon-a-@ etorri-@ da
child-the-A come-PF aux-3sA
‘the man has come’

The subject of the transitive sentence in (2) bde®rgative (E) case markee (2a-d).
The indirect objecgizonari‘to the man’, bears the definite suffia-and the dative (D)
case markerri. The direct objectegunkaria ‘newspaper’, bears the definite suffia —
and the absolutive (A) case markgrArguments may be placed in almost all logical
orders in this free word order language (2a-d). &dwer, besides allowing the dropping
of the subject, as many highly inflected langua@=sque also allows the dropping of
direct and indirect objects (2e):

(2)

a. Zu-k gizon-a-ri  egunkari-a-@ eman-@-i-o-zu
you-E man-the-D newspaper-the-give-PF  3sA-aux-3sD-2sE
‘You have given the man the newspaper.’

b. Gizon-a-ri egunkaria-a-@ zu-k eman-@ d-i-o-zu
C. egunkaria-a-@ gizon-a-ri zu-k eman-@ d-i-o-zu
d. zu-k egunkaria-a-@ gizon-a-ri eman-@ d-i-o-zu



e. eman-g d-i-o-zu
give-PF 3sA-aux-3sD-2sE
‘You have given it to him/her’

Typically, RCs in Basque lack wh-element heading the relative clause. The RC is
marked by adding the subordinating suffecto the auxiliary of the relative clause and

it precedes the noun it modifies, that is, restrecSRs (3) and ORs (4) in Basque are
prenominal (Oyharcabal 1987, Ortiz de Urbina 199fiagoitia 1992):

(3)Hau da [ amon-a-@ muxuka-tzen du-en] eska-a-@
this is  [_egrandmother-the-A kiss-IPF aux-REL girl-the-A
‘This is the girl who is kissing the granciimer.’

(4) Hau da [amon-a-k 1€ muxukatzen du-en] neska-a-@
this is  grandmother-the-E A kiss-IPF aux-REL girl-the-A

‘This is the girl who the grandmother issigy.’

Several characteristics are noteworthy from thergtes above: (i) as described above,
the heacheska'girl’ follows the RC in brackets, as in Chines&rean or Japanese and
unlike in Englisk; (i) in the SR the subject gap bears ergative edsile the antecedent,
neska'girl’, bears absolutive case. That is, in SR&I{8), there is a mismatch between
the case in the gap and the case in the head. ¢fionsismatch is found in the OR in (4),
where both the object gap and the head bear ahsotasé: (iii) another characteristic
of RCs in Basque is that like in other SOV langsagiee filler does not precede the gap
as in English-like languages. As can be observewalthe gap precedes the filler in
both SRs and ORs.

A final characteristic of Basque is of relevance fbhe present purpose: in both
production experiments the tense used for elici®@@s was the present tense. The
examples in (3) and (4) above show imperfectiveeeisip the present tense, which is an
appropriate answer for the test items in both pctidn experiments. The imperfective
morphological marking may have a habitual as wsllaaprogressive meaning when
referring to an event taking place simultaneouslyhie speech act. This distinction is

% Note also that the head noun can be omitted brefsesented by the determiner which appears
attached to theenrelativizer in the auxiliary as shown in (i) belowhich corresponds to (3) above. We
will refer to this structure as a nounless head:
(i) Hau da amon-a® muxukatzen du-en@-

this is grandmother-the-A  kiss-IPF aux-REL-the-A

‘This is the one who is kissing the grandmothe

% In the case of the SR in (3), there is a mismattivéen the case marking of the subject gap, wisich i
ergative, and the case marking in the head nouighwis absolutive. This alone could increase the
processing difficulty of SRs when compared to OfRswever, as Carreiras et al. (2010) reported, tespi
having no such case mismatch in their SR and ORst#ences, the results showed that ORs were
processed more easily than SRs.



important for this article, as the aspectual megmhthe inflected forms varies across
the experiments. Habituallity is the typical meanaf examples like (3) and (4) though
in situations like picture descriptions this morjgdgical form may be used to refer to
the progressive meaning. There are, however, giteenmatical options of inflected V
forms for this particular situation, such as (5§ d6). In sentences (3-4) the external
argument of the embedded predicate bears ergase(@s can be observed in the overt
S of the OR in (4)) and the internal argument ef R bears absolutive case (3). These
typically progressive forms are the ones which kellscall theari’* progressive
periphrasis. This periphrastic form involves a d®in the case assignment of the
external argument of the predicate as shown ifiofSdn SR and in (6) for an OR:

(5) Hau da [ amona-& e muxukatzen ari den|] neskad-a-
this is [ grandmother-the-A kiss-IPF PR@@x-REL girl-the-A
‘This is the girl who is kissing the grandmet/This is the girl who the
grandmother is kissing’

(6) Hau da [ @ amona-a@ muxukatzen ari den ] negka-
this is[ grandmother-the-A kiss-IPFPROG aux-REL girl-the-A
‘This is the girl who is kissing the grandmet/This is the girl who the
grandmother is kissing’

As can be seen from the examples above, when tistn@ri’ progressive, the RCs are
ambiguous between a subject and an object readinguse the use of ‘ari’ involves
case absorption (for further details see Hualde ©&izQde Urbina (1987) and Laka
(2006)).

3. The study

Three different experiments were carried out ineoid investigate the comprehension
and the production of RCs in Basque. On the one&l,harcomprehension experiment
and a production experiment with the same groupsubjects (Experiments 1 and 2
respectively) and a different production experimeuth another group of subjects
(Experiment 3).

3.1. Participants

Details of the participants can be observed in @4bl

“ Besides-T(z)EN ARl other periphratic structures have the same eff@)ENibili ‘be about’ and -
T(z)EN egoribe located'.



Age 4 Age 5 Age 6 Adults
(N=13) (N=20) (N=9) (N=2C° and
N=10)
EXPERIMENT 1 (Comprehension
AND EXPERIMENT 2 79,68 59,443 119, 93
(Production) M=4.1 M=6.2 M=17
SD=3.9m. SD=1.6m. SD=5m.
EXPERIMENT 3 (Production)
9%, 118 8%, 23
M=5.6 M=35.7
SD=3.8 m. SD=14y.

Table 1: Participants in both experiments (M=me&D=Standard
Deviation; m.= months; y.=years).

3.2Materials

The same set of materials was used in the Expetithemd 2 as shown in Figure 1
below. In the production experiment, the experimentespnted two pictures with two
characters each performing the same action: iffitsiepicture one of the characters
performed an action on the second character anldeirsecond picture the roles were
reversed and the second character became the titdex action. The predicates were
always transitive and the actions were always sl
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Figure 1: Sample picture in Experiments 1 and 2

The Binary-picture sentence matching task usedhan dcomprehension experiment
included 80 sentences: 40 SOV, 20 SR and 20 ORersed (Friedmann and
Novogrodsky, 2004).

(7)

a. SOV: Mutiko-a-k pinguinu-a-@ garbi-tzen du
boy-the-E  penguin-the-A wash-IRfIx
‘The boy is washing the penguin’

b. SR: [Pinguino-a-@ garbi-tzen du-en] mutiko-a-@
penguin-the-A wash-IPF aux-REL boy-the-A
‘The boy that is washing the penguin’

® The first N refers to the number of participam&xperiments 1 and 2 and the second N to those in
Experiment 3.

® We thank Na’ama Friedman for the materials usegiiperiments 1 and 2.



c. OR: [Pinguino-a-k garbitzen du-en] mutiko-a-@
penguin-the-E wash-IPF aux-REL iog-A
‘The boy that the penguin is washing’

For the first production experiment the same visuaterials as the ones used in the
comprehension experiment were used. Three conditiware considered: SR (20
sentences), OR (20 sentences) and SOV (40 senfences

For the second production experiment, on the dthead, no visual material was used.
In this case, the experimenter presented two cteaasaperforming two actions in which
one of the characters is the agent (10 sentence) paithe patient (10 sentence pairs),
and asked the participant to choose which one w)lte preferred to be (Friedmann
2010). The verbs were always transitive and twodit@mms were considered: SR (10
sentences) / OR (10 sentences) and semantic feligrsof the predicates (10
reversible and 10 non reversible).

Experimenter eliciting SRs (8aJihere are two girls. One kisses her mother and the
other pushes her mother. What girl would you rathe? Experimenter eliciting ORs
(8b): There are two girls. One elephant lifts one girbahe elephant wets the other girl.
What girl would you rather be?

(8)
a. SR: [amatxo@ bultza-tzen du-en] neska-a-@
Mummy-A push-IPF aux-REL girl-the-A
‘The girl that pushes her mother’
b. OR: [elefante-a-k altxa-tzen duen] reeskd
elephant-the-E  lift-IPF aukER girl-the-A
‘The girl that the elephant lifts’
4. Results

4.1. Comprehension

The results in Experiment 2 showed that ORs areensbolod better than SRs in all
groups (Gutierrez-Mangado 2011): 4 year-olds: (22p=0.020), 6 year-olds: (z= -
1.95, p=0.051) and adults (z=-2.88, p=0.004)sTain be observed in Graph 1 below:
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Graph 1: Results from the comprehension experirfieqgeriment 1)

4.2. Production

The results from both production experiments aesg@mted separately. In Experiment 2
from the total sentences elicited in the adult gr9.28% (834/840) were RCs, in the
4-year-old group 95,7% (498/520) and in the 6-y@drgroup 98% (353/360). In
Experiment 3 the adults produced a total of 197 B@sof 199 items (98.9%) and the
89.3 % (352/394) of the sentences produced by4eab-old children were RCs. Table
2 below shows the distribution of these RCs:

Age 4 Age 5 Age 6 Adults
(N=13) (N=20) (N=9) (N=20 and N=20)
Experiment 2
95.4%SR (248/260) 98.3% SR (177/180) | 99.8% SR (419/420)
96.2% OR (250/260) 97.8% OS (176/180)| 98.8% OR (415/420)
Experiment 3
92.4% SR (182/197) 100% SR (99/99)
86.3% OR (170/ 197) 98% OR (98/100)

Table 2: Raw production of RCs across samples

The data from Experiments 2 and 3 are not norntadiiributed in SRs (Exp 2: Z=2.90;
p<.01 and Exp 3: Kolmogorov-Smirnov Z=1.56; p< .@t)in ORs (Exp 2: Z=2.89;

p<.01 and Exp 3. Z=2.43, p<.05). Therefore, thdisieal analyses carried out
throughout the paper are non-parametric. The Wdootest showed no statistically
significant differences between the SRs and ORdymed by any of the different age
groups (Exp 2: age 4. Z=-0.54, p>.05; age 6: Z=02.05; adults: Z=-1.13, p>.05;
Exp 3: age 5: Z=1.89, p=0.59; adults: Z=1.41, p6éh.1

In order to analyse the relative clauses produsederal methodological decisions were
made. To start with, from all the RCs producedséhahich were ambiguous between a
SR and an OR reading were eliminated from the rata.dr'he ambiguity was caused by
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three factors: (i) the lack of explicit overt argemts inside the RC (9), (i) RCs
involving “ari” type structures (10) and (iii) RGsith atypical word order (11). Note
that all these RCs were grammatical. Let us exam@oh of the eliminated RCs.

Absence of an overt S or O argument in the embedidede makes the coindexation of
the head with any of the silent arguments of théexded predicate possible, resulting
in an ambiguous sentence, which can be interpte8R or as OR, as shown in (9a)
for a RC with an overt head and in (9b) for a R@wai nounless head:

9)

a. SR/IOR:[_ ;i j altxa-tzen duen] neska-ayd
lift-IPF aux-REL girl-the-A
‘the girl that liftssomething’ / ‘the girl that somebody lifts’

b. SR/OR: [ j altxa-tzen duen]-a-@
lift-IPF aux-REL-the-A
‘The one that lifts somebody’/ ‘the one that sowaplifts’

As for RCs with “ari” type periphrases, recall fraime discussion above that Basque
allows the possibility of forming RCs in the progsese by means of an intransitive
inflected auxiliary, like the case of theT(z)ENari construction or its homologous -
T(z)EN egornto be __ -ing’ and —T(z)ENbili ‘to be about ___ -ing’. Such sentences are
ambiguous regardless of the overt (10a) or nontqéb) absolutive argument, which
can be interpreted as the internal (O) or the agteargument (S) of the periphrastic V
in the RC.

(10)

a. SR/OR [(_j)amama-@(__ ;) pinta-tzen dagpn]-a-@
grandmother-the-A paint-IPF is-REL-the-A
‘the one that is painting the grandma/ that thexdnaa is painting’

b. SR/IOR [ - | pinta-tzen dagg-n]-a-@
paint-IPF is-REL-the-A
‘the one that is painting’ or ‘the one that some@painting’

Finally, RCs with atypical word order have beemmatiated from the general analysis
because they can be ambiguously interpfetadexamples such as (11) the Bitikua

on the right of the RC could be interpreted in tmeays: (i) as the overt object argument
of the RC extracted to the right, in which case) (dduld be interpreted as a SR or (ii)

" Note that RCs with atypical word order may be rdgd as non-standard or even ungrammatical by
some speakers.



as a lexical doubling of the head of the RC, inalhcase the sentence could be
interpreted as either a SR or an OR.

(11) Garbi-tzen dab-en-& mutiku-a?
wash-IPF aux-REL-the-A boy-the-A
‘The one that washes the boy / the boy that washes’
TARGET : Mutikua garbitzen dabena / garbitzen daierikua
‘The one that washes the boy / the boy that washes’

Table 3 below shows the percentages of excludeddy@soup:

Age 4 Age 5 Age 6 Adults exp.2 Adults exp. 3

0ARG | SR:3.2% (8/248) | SR:2.2% (4/182) | SR:1.1% (2/177) | SR: 0% (0/419) SR: 5% (5/99)
OR: 4.8% (12/250) | OR: 7.64% (13/170) | OR: 1.7% (3/176) | OR: 0% (0/415) OR:10.2% (10/98)

“ari’ SR: 1.2% (3/248) | SR:5.5% (10/182) | SR: 10.7% (19/177)| SR: 57.1% (237/419)] SR: 0%
TYPE | OR:0.8% (2/250) | OR:5.88% (10/170) [ OR: 11.3% (20/176)| OR: 47.2% (198/415] OR: 0%

Atypical | SR:19,3% (48/248) | SR: 7.1% (13/182) SR: 22% (39/177) SR: 4.7% (20/419) SR: 0%
word OR: 14% (35/250) OR:11.1% (19/170) | OR: 7.9% (14/176) | OR: 4.5% (19/415) OR: 1 % (1/98)
order

Table 3: percentages of excluded RCs by type atihesgroups

For experiment 2, in order to see whether any ef ttiree excluded types differed
within groups the Wilcoxon test was used revealimg statistically significant
differences within each group: forArgumentSR vs. OR (Age 4: z=-1.03, p=.302; Age
6: z=-5.35, p=.593; Adults: z=.000 , p>.005), fari” Typein SR vs. OR (Age 4: z=-
1.089, p=.276; Age 6: z=-1.000, p=.317; Adults: 1z¥34, p=.083) and foAtypical
Word order differences in SR vs. OR (Age 4: z=-1.604, p=.189e 6. z=-1.153,
p=.249; Adults: z=-.424, p=.672). For experimenn8,statistically significant within-
group differences in the production of SR or OR Veasd in any of the three cases: for
0 ArgumeniAge 5: z=-1.89, p=.058; Adults: z=-0.94, p=.34d),ari Type(Age 5: z=-
0.271, p=.786; Adults: z=-0.0, p=1.0) and #typical Word order(Age 5: z=-1.38,
p=.166; Adults: z=-1.0, p=.31).

To carry out the between groups comparison wittpeesto the production od
Argument, “ari” Type and Atypical Word Orden SRs and ORs, the Kruskal-Wallis
test was used in both experiments. The resultxpefment 2 indicated that there were
differences between the groups for each type afcttre. These differences were
between the adult group and 4-year-old group. \WWa#pect td Argumentthe 4-year-
old group omitted the internal argument of the Ohwigher frequency than the adult
group (z=-3691, p=.008). Regardingri’ type constructions, the subjects in the adult
group used this structure with greater frequeney tthe 4-year-old group both in SRs
(z=-4.302, p<.001) and in ORs (z=-3.630, p<.001naly with respect to RCs with
Atypical Word Orderthe adults’ production was much lower than thgedr olds (SR:
z=-2.961, p<.01; OR: z=-2.843, p<.01). In Experim@nthe only difference between



the 5-year-old group and the adults involved tlghér frequency of RCs witAtypical
Word Orderof the former in both SR (z=-2.46, p<.05) and @R-2.02, p<.05).

To sum up, the total percentage of unambiguous iR€sded for analysis is shown in

Table 4:

Age 4 Age 5 Age 6 Adults
(N=13) (N=20) (N=8) (N=9 and N=10)
Experiment 2 SR: 76.6% SR: 84.9% SR: 86%
(190/248) (135/159) (154/179)
OR: 80% OR: 90.3% OR: 89.2%
(200/250) (141/156) (157/176)
Experiment 3 SR: 93.9% SR: 95.9%
(171/182) (95/99)
OR: 88.2% OR: 86.7%
(150/170) (85/98)

Table 4: Percentage of unambiguous RCsdecdor analysis across groups

The statistical analyses showed that there wereition or between group differences
in the percentage of unambiguous SR and ORs indlude analysis in either
experiment (p>.05 in all samples) which leads ugdnoclude that the production of
ambiguous sentences cannot be interpreted as eeiden an avoidance strategy for
either the production of SRs and ORs. Importantlgte that in Experiment 2 one
subject had to be eliminated from the 6-year-otsligrand as many as 11 from the adult
group because their RCs were all “ari” typ&he unambiguous RCs included for
analysis, thus, are those excluding RCs with Oraegud, with “ari” type morphology
and those with atypical word order. Graph 2 shdwespgercentages of target-like SRs
and ORs:

97,895,5
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Graph 2: Production of unambiguously target-likes®Rd ORs across all groups

As it can be observed in Graph 2, there is an astmynbetween the production of
grammatical SRs (range 82-97%) and ORs (range %)96eing the percentage of

® This means that in all subsequent analyses taertamber of subjects in the Age 6 group is 8 &nit
the adult group in Experiment 2.
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grammatical SRs 15% to 32% higher than ORs inhaltien’s groups and from 2% to
11% higher than ORs in adult productiriEhe statistical analyses carried out revealed
that some of these differences reached significaimc&xp 2 there were within group
differences in the production of grammatical SRd @frs in the 4-year-old group (z=-
2.55, p<.05) and in the adult group (z=-2.37, px.@bd in Exp 3 in the 5-year-old
group (z=-2.16, p<.05). Regarding between group payieons, in Exp 2 the only
difference found was between the 4-year-old groupthe adult group (z=-3.62, p<.01)
in the production of SRs (z=-2.73, p<.01) and ORs4.77, p<.01) and between the 5-
year-old group and the adults only in ORs (z=-4@3401) in Exp 3.

In what follows we will present the main types ofoes produced in the production of
RCs in order to account for these differences. fhot svith, as the results shown in
Graph 3 below show, the major source of error Wasproduction of the incorrect case
marker, namely the omission of the ergative casd&enak in ORSs:

50,0 I
45,0
40,0
35,0
30,0 AGE 4
25,0 W AGE 5
20,0
’ AGE 6
15,0
100  ADULTS EXP 2
5,0 -  ADULTS EXP 3
0,0 -
CASE ERRORS OTHER ERRORS

Graph 3: Error distribution across samples

Let us now look at these errors in more detail iieigig with the most common error:

(i) Case errors: the overt internal argument of R@ shows incorrect case
marking. As a consequence of this, what shouldrb®R, where the internal argument
of the RC must take ergative case, shows up asRanvBere the internal argument
bears absolutive case, as shown in (12a) andveisa as in (12b):

° The adults in Exp2 produced 15 instances of ORtfig the anti-passive construction (one of the
subjects producing 7), as the one shown in (i) Weldo such examples were found in the children
groups.
(i) errege-a-k orraztu-a izan d-ern@a

king-the-E comb-PF be aux-REL-the-A

‘The one that is combed by the king’

11



SR instead of OR:

(12) a.Mutiko-a@ sika-tzen du-en-g-
boy-the-A dry-IPF aux-REL-the-A
‘The one that is drying the boy’
TARGET: Mutikoak sikatzen duena
‘The one that the boy is drying’

OR instead of a SR:

b.Amatxo-k  sika-tzen dab-enzd?
Mummy-E dry-IPF  aux-REL-the-A
‘The one that mummy is drying’
TARGET: Amatxo sikatzen dabena
‘The one that is drying mummy’

(i) The second type of error involves RCs withanect verbal agreement. Most
of these errors involve the use of the wrong vedmakement affix, usually involving
the production or absence of the dative markehen duxiliary as shown in (13a) or
cases in which the verb agrees with the first pesogular like in would rather be...
as in (13b):

(13)

a. Erregi-a-i hola-n itten dab-en{a-
king-the-D this-like do-IPF aux-REL-the-A
‘The one that is doing like this to the king’
TARGET: Erregiai holan itten dotzana
‘The one that is doing like this to the king’

b. Helatu-a@ jat-en dut-en-g-
ice-cream-the-A eat-IPF auxls-REL-the-A
‘The one that | eat the ice-cream’
TARGET: helatua jaten duena
‘The one that eats the ice-cream’

(iif) The third type of error involves the use msumptive pronouns. A few of
the sentences featured the use of a resumptiveopnonExample (14a) shows a
resumptive NP in an OR and (14b) an OR with a redive pronoun:

% Morphological variability can be observed acrosme of the examples produced by the participants.
These differences, corresponding to local variebéBasque, are irrelevant to the morphosyntactic
properties of RCs.
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(14)

a. Behixa-a-k

jirafa-i

txupa-tzen dmiz-ag
Cow-the-E giraffe-the-D lick-IPF aux-REL-tke-

‘The one that the cow is licking to the giraffe’
TARGET: Jirafai txupatzen dotzaner Jirafa txupatzen dabena
‘The one (cow) that is licking the giraffe’

b. Amatxo-k bera-i lehor-tzen dotza-r#a-

Mummy-E her-D dry-IPF

aux-REL-the-A

‘The one that the mother is drying to her’

TARGET: Amatxok lehortzen dotzamaamatxok lehortzen dabena

‘The one that mummy is drying’

Finally, some RCs showed a change in the themalies (transitivity) of the predicate,
as illustrated in (15):

(15) argazkixa-a@

atera-tzen dab-eng-

photograpah-the-A take-IPF aux-REL-the-A
‘The one taking the photograph’
TARGET:erizaina filmatzen duen neska
‘The girl that is filming the nurse’

It must be noted that in Experiment 2 this typewbr occurred with the predicate ‘film’
mostly. A further set of RCs were considered asrsras they involved a theta role

reversal:

(16) umi-a-k

marraz-ten dab-en@-

child-the-E draw-IPF aux-REL-the-A
‘The one the child is drawing’
TARGET:amak marrazten duen neska
‘The girl the mother is drawing’

Table 7 below shows the percentage of these a@rrdhe production experiments:

Age 4

Age 5

Age 6

Adults exp.2

Adults exp. 3

Case SR: 10.5% (20/190) | SR: 1.76% (3/171) | SR: 3.7% (5/135) | SR: 1.2% (2/154) SR: 4.2% (4/95)
OR: 35% (70/200) OR:45% (30/150) OR: 16.3% (23/141)| OR: 10.1% (16/127) |OR: 5.9 (5/85)
Agreement | SR: 1.5% (3/190) SR: 4.7% (8/171) SR: 0% SR: 1.2% (2/154) SR:0%
error OR: 1.5% (3/200) OR: 4.7%(7/150) OR: 2.8% (4/141) | OR: 0.63% (1/127) OR:0%
Resumptives | SR: 2.6% (5/190) | SR: 0 SR: 1.4% (2/135) | SR: 0.6% (1/154) SR: 0%
OR: 6.5% (13/200) | OR: 0.6 % (1/150) OR: 3.5% (5/141) | OR: 0.6% (1/127) OR: 1.17% (1/85)
Transitivity | SR: 3.1% (4/190) SR: 0.6% (1/171) SR: 1.4% (2/135) | SR: 0.6% (1/154) SR: 0%
change OR: 8.9% (1/200) OR: 3.3%(5/150) OR: 1.4% (2/141) | OR: 2.5% (4/127) OR: 1.17% (1/85)

Head or theta
role reversal

SR: 0.5% (1/190)
OR: 0.5% (1/200)

SR: 0%
OR: 2.7%(4/150)

SR: 0.7% (1/135)
OR: 2.1% (3/141)

SR: 1.2% (2/154)
OR: 1.9% (3/127)

SR: 0%
OR: 0%

Table 7: Error types and frequencies across thapgro
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Most kinds of errors, like S-V agreement, trangiyivhange and theta role reversal are
scarce as most of them show values below 5% inmierity of samples. In contrast,
case errors are quite consistent (range 45% todgésasamples) in ORs and much less
frequent in SR (range 10% to 1% across samples).

For Experiment 2, in order to find out if there wemy within-group differences in the
production of these errors, we carried out the @ém test. The results showed that in
each of the groups the production of errors in &RsORs only differed in Case errors,
where the subjects tested failed to produce theecbcase for the internal argument in
ORs with higher frequency than in SRs (Age 4: Z#&3Z, p<.05; Age 6: z=-2.207,

p<.05; Adults: z=-2.213, p<.05). In order to deterenwhether the types of errors
differed between groups we carried out the KruSKallis test. The results revealed
that the groups were different. Once again thefferdhces were found only in the

production of case errors: the 4-year-old and tyed&-old groups did not differ in the

amount of RCs lacking the correct case marking; evan, the 4-year-old group

produced more case errors than the adult grouptin 8Rs (z=-2.463, p<.05) and in
ORs (z=-2.777, p<.05).

The Wilcoxon test carried out for Experiment 3 r@ed that in each of the groups the
production of errors in SRs and ORs differed inGhgear-old group (z=-2.161, p<.05)
but not in the adult group (z=-1,4, p=0.155). Cas®rs were the only kind of error
whose rate varied in SR and OR, but this happengdfor children (z= -3,79, p<.001)
and not for adults (z= -0.68, p=.47). In order &edmine whether the types of errors
differed between groups we carried out the KruS¥allis test. The results revealed
that the groups were different. Once again, théerences were observed only in case
errors in ORs (z=-3.73, p<.001) but not in SRs 1z3- p=0.172). The rest of errors
were very infrequent (close to 0), and absentenaitiult group.

5. Discussion

The main objective of the study was to investighte production of RCs in Basque, a
highly inflected, ergative SOV language with premoah relatives. In previous
comprehension experiments it had been establistadinlike in nominative languages
such as English, where SRs are generally compreldendh greater accuracy by both
children and adults, in Basque, children and adilitsved better performance with OR
comprehension (Carreiras et al. 2010, Gutierrezgddn 2011). On the other hand, the
results from the two production experiments rembfiere indicate that in production,
better scores were obtained in SRs than in ORgostipg the results obtained in
nominative languages and contradicting the comm®ba results mentioned for
Basque. In what follows it will be shown that inserpattern in the comprehension and
production of RCs in Basque is fact only appar&fareover, we will defend that an
explanation based on the visibility of case markingy offer a better account for the
asymmetries reported in both child and adult pentorce.
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In order to shed light on the SR vs. OR asymmetnyly RCs which could be
unambiguously interpreted as SRs or ORs were ieduwd the analysis. Ambiguity was
observed in three kinds of structures: (i) RCsilaglan overt argument inside the RC,
(i) RCs with “ari” morphology and (iii) RCs withtgpical word order. The lack of
within-group differences in the ambiguous senteratmsinated in SRs and ORs led us
to reject these productions as potential strategeesd by the participants to avoid
producing a specific type of RC. However, the bemvgroup comparisons revealed a
developmental pattern where 4 year-olds differexinfradults in a) the production of
more ORs lacking the overt S argument, b) the ggaof “ari” type RCs and c) the
more frequent production of RCs with atypical worder type. 5-year-olds differ from
adults in the latter aspect whereas 6-year-oldsvsmm differences with adults in the
frequency of different kinds of ambiguous sentengdsth SRs and ORs.

From the unambiguous RCs included for analysis péreentage of grammatical RCs
shows the opposite asymmetry observed in comprarensgamely, it was the case that
for all groups in both production experiments tlegcentage of grammatical SRs was
higher than for ORs. This difference was significkor the 4- and 5-year-old groups
and for the adult group in Exp 2. The between-groamparison revealed, again, a
developmental pattern as 4-year-olds show morestihan adults in both SRs and ORs,
whilst 5-year olds only produce more errors in Oitsl 6-year-olds do not differ
significantly from adults.

If we look at the main source of error (45% befage 6 and below 20% afterwards),
case errors seem to be responsible for the obsassgdmetry, as observed in Graph 3.
Importantly, few instances of resumptive pronouhsia role or predicate change were
found in both production experiments, which areoregl among the typical avoidance
strategies used in OR contexts in nominative laggsgLabelle 1988, Belletti 2012)
though their frequency seems to vary across laregiag they are not frequent either in
Spanish ORs (Ezeizabarrean, in press). The usesomptive pronouns in our data did
not differ in the children and adult groups andytixere equally low in SRs and in ORs
(<3% in all groups). As for the use of the passasirategy also reported to be used by
children in order to avoid the production of an QtRyas only in the adult group of Exp
2 where it was found, suggesting perhaps that saads were using more ‘formal’
language than the children during the task. Thg emor which was constant across all
groups in both experiments was the case error.

Next we will try to argue that it is the visibilitgf the marking of the transitive S as
ergative %k, which can account for this production/comprehemsisymmetry. To start

with, a clear piece of data emerged from Experiménaind 3, namely that the major
source of error in the unambiguous RCs producedasas marking. Could it be the
case that the ambiguous RCs produced and elimifietedthe analysis were also case
related? The answer seems to be affirmative. Labkes the omission of the internal
argument of the RCs: this type of RC was produgestislly by the 4-year-old group.

One consequence of silencing the internal arguroetite RC is that no case marking
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needs to be done, that is, the RCs without annateargument are in a way simpler
than those with an overt argument, which need todse marked. Though ergative case
is attested very early in longitudinal spontaneooigpora, children do not use it in an
adult-like way until age 3 and that it is one oé tleatures which fossilize in child L2
acquisition (Ezeizabarrena, 2012). Recall thas the subject argument inside the ORs
which needs to be overtly case marked with thetergawhile the object argument in
SRs bears absolutiveg) case marking. Moreover, as we saw in sectionh2, t
production of “ari” RCs also affects directly theoguction of ergative case, as such
structures involve case absorption (see (5) anjd TBe exact connection between these
ambiguous structures and case marking needs tartherf examined.

We suggest that the production/comprehension asymmeported could be explained
by the ergative nature of Basque: ORs are favomredmprehension and in processing,
since the first argument in the RCs, which is dyemiarked by the ergative case, is
interpreted as the subject (agent) unambiguouslgohtrast, in SRs the (zero marked)
absolutive argument inside the RC seems to bepirgtexd by the children as either S
(agent) or an O (patient). Notice, that the comension of SRs in Graph 1 reached
values close to random. In production, most childréarget-deviant ORs are instances
of RCs where the overt ergative case marking oStfaegument has been omitted. This
could be the result of some default strategy, atingrto which children overextend the
interpretation of (zero-marked) absolutive arguraetot S of transitive predicates, in
addition to the typical interpretation of Os ofrtsétive and Ss of intransitive predicates,
in this ergative language. Such an interpretatsosso consistent with the possibility of
some allomorphic variatiofk, -@) in the case marking of Ss of transitive predicates
attested in incomplete grammars (Ezeizabarrena)2012

6. Conclusion

The production experiments reported here have shbainin general, Basque SRs are
produced with greater accuracy than ORs. This res#ms to contradict previous
comprehension studies in Basque where ORs werategpto be more accurately
comprehended. However, we have suggested thavdreaase marking of the ergative
case in Basque, together with the fact that theb{gmous) absolutive case marking is
zero-marked (and the same for intransitive S andn@)y favour children’s and adults
target-like comprehension of ORs. Thus, prenomiR@ls starting with an overtly
marked argument are identified as ORs from verlyear, whereas RCs starting with a
zero marked argument can be identified as eithes @RORs. On the other hand, in
production, SRs are produced with higher accuracyiaterestingly the most common
error in ORs is the absence of the ergative cas&inga Therefore, we conclude that
the ergative-absolutive case system plays a crugi@lin the asymmetries observed in
production and comprehension of RCs in Basque.
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