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“Our first task in the study of a particular struet implicit to adult language behavior is
to ascertain its source rather than immediatelyragsy that it isgrammatically
relevant.”

Bever 1970

ABSTRACT

Language research is particularly concerned witthetstanding the interplay between
syntactic structure, variable aspects of linguisiiern and language processing
mechanisms. This paper discusses some recentsrefsaih Basque, an ergative
language, that appear incompatible with the assomitat there are universal subject-
gap advantages in relative clause processing.ueattgat, given the incremental nature
of language processing, the relative ease of psaagstructures involving subject or
object gaps results from the combination of morpgmlal specifications such as the
ergative/nominative divide, and input-initial preseng choices. This suggests that
processing effects directly stated over notions ligubject of” or “object of”, widely
considered derivative and not universal in Lingasstare not sufficiently general.
Abstracting away from these descriptive labels, amdking alternative explanatory
primitives that are not language-dependent is Yikiel yield a more parsimonious
picture of processing complexity in language.

1. Introduction.

Research often reveals the abyssal depth of owragee in what might initially have
seemed like a shallow puddle; discovering thissseatial to formulate new questions,
to find new answers to old ones and to discardetltpgestions that turn out to be ill-
formed. Carol Chomsky saw a sea of mystery in dd'shientative, “half-cooked”
language, though according to most linguists andkéns of her time this pool of
evidence held shallow scientific potential. Howevler experimental approach to
language acquisition revealed that syntacticallgnglex structures took significantly
longer to master than was originally assumed, apodsed the gulf between children’s
language production and their linguistic knowledigelso underscored the importance
of finding new means to study language, not sdd@lyed on what speakers say, but also
on how they comprehend what is said to them (Cn@&ky 1969).

Relative clauses are among those complex syntattictures that children master
relatively late, and adult language processing ldyspasymmetries that intriguingly
parallel those found in acquisition. Children dd noderstand relatives in an adult-like



fashion before the age of six (Roth 1984), and stayt producing them at about three
years of age (Crain, McKee & Emiliani 1990). Relatclauses containing subject gaps
(1a) are acquired and produced earlier than relgatontaining object gaps (1b) (Brown
1972). It has been widely assumed in the literatina¢ these asymmetries are invariant
across languages and rooted in deep universal tasp&dinguistic structure. | will
contend instead that they are subject to variatéo depend on external aspects of
linguistic form largely independent of syntacticusture, though extremely relevant to
the study of language use.

I will discuss how certain aspects of linguistierfospecific to a language belonging to
an understudied type of languages (ergative lareg)agield processing results and
acquisition patterns that have hitherto hardly éaen reported from studies of a well-
studied type of languages (nominative languageggciBcally, 1 will discuss some
recent results from studies on relative clausegssiog in Basque that are incompatible
with the widely-held assumption that subject-objectguage processing asymmetries
are universal and that they tap into deep aspdclisiguistic structure involving the
core grammatical functions “subject-of” and “obje€t. As | will argue, the processing
results obtained in Basque do not entail that tinecwral location of subjects and
objects in ergative and nominative languages i$emdint; rather they entail that
morphological differences and input-initial choidegve non-trivial consequences for
processing.

2. Subject-Object asymmetriesin language processing.

Studies from many languages report that relatiaeisgs containing a gap in subject
position are easier to process than relative ckuasataining a gap in object position.
These two types of relative clauses are illustratgda) and (1b) for English.

(1) a. The womaijcpthat @ saw the man] arrived early.
b. The womaicp that the man saw]earrived early.

This effect has been widely reported for languagksre relative clauses follow their
antecedent noun, such as English, Dutch, Frenchm&@e and Spanish In other
languages, relative clauses precede the antecaedant and the gap position precedes
its antecedent, as in the Japanese examples iwligye (2a) is a subject-gap relative
and (2b) is an object-gap relative.

(2) a. [guma-o  ketta] robai-gasinda.
horse-acc kicked mule-nom died
“The mule that kicked the horse died.”

b. [cruma-ga eketta] robai-ga sinda.
horse-nom kicked mule-nonddie
“The mule that the horse kickedddie (from Ishizuka 2005)

YFor English:Caplan et al., 2001; Ford, 1983; Kingust, 1991; King & Kutas, 1995; Gibson, Hickok &
Schutze, 1994; Gordon, Hendrick & Johnson, 200&x[er, Morris & Seely, 2002; King & Kutas, 1995;
Weckerly & Kutas, 1999. For Dutch: Frazier, 1987alyiVonk, & Schriefers, 2002; 2006; for French:
Cohen & Mehler, 1996; Frauenfelder, Segui, & Mehl80; Holmes & O’Regan, 1981. For German:
Mecklinger, Schriefers, Steinhauer, & FriedericR9%; Schriefers, Friederici, & Kuhn, 1995. For
Spanish: Betancort, Carreiras & Sturt, 2009.



Most studies from languages with prenominal reitilauses also report that subject-
gap relatives like (2a) are faster and easier dogss than object-gap relatives like (2b)
(see Lin 2006, 2008 for an overview, Lin & BeverOBOfor Chinese, Miyamoto &
Nakamura 2003, Ishizuka 2005, Ueno & Garnsey 2003dpanese, Kwon, Polinsky &
Kluender 2006, Kwon et al. in press, for Koreanpweéver, Hsiao & Gibson 2003
report an object relative advantage in doubly erdbddChinese relatives, and a couple
of studies find that contextual cues facilitateeaijrelative processing (Ishizuka et al.
2006 for Japanese, Wu & Gibson 2008 for Chinese).

Several hypotheses have been put forth to expheset subject-object asymmetries in
relative clause processing. These accounts camndo@ed in two classes: One group of
hypotheses argues that this effect is rooted imldorental properties of subjects and
objects, and therefore predict the effect to bevensial, revealing a fact of the internal
architecture of human language. Another group goklyeses argues that the effect is
ultimately due to the temporal arrangement of thgulistic input, and thus predicts that
the effect can be reversed if the temporal arramgeiof the input varies.

Let us consider the first group of accounts. Ursaersubject-preference hypotheses
argue that subject-object processing asymmetridswidrom the greater saliency of
subjects relative to objects in human language,revitteis saliency can be differently
conceived, either as an inherent property of graticadafunctions, understood as
linguistic primitives, or as derived from generabjperties of syntactic structure.

The Accessibility Hierarchy (Keenan & Comrie, 1977) ascribes the advantage of
subjects to an inherent cognitive preeminence isfgrammatical function as compared
to others. In its original form it states that graatical functions are universally
arranged in a hierarchy that determines their ikgadccessibility for relative clause
formation, where subjects are higher than objeatsl, therefore more accessible. The
hierarchy was originally postulated to account rfelativization patterns in language
typology and was later extended to other domairgrainmar, language acquisition and
processing (see Kwon, Polinsky & Kluender 2006 #orcritical discussion of its
explanatory force). Given this account, (1a) ara) e easier to process because they
relativize subjects, whereas (1b) and (2b) aredrardcause they relativize objects.

(3) The Accesibility Hierarchy
Subject > Direct Object > Indirect Object > Oblicei&enitive > Object of Comparison

The Perspective Shift Hypothesi@Bever, 1970; MacWhinney, 1977, 1982;
MacWhinney & Pleh, 1988), states that sententibjesiis set the discourse-perspective,
and that a processing event involving a perspestivi is more costly than a
processing event where perspective is kept condRantessing a subject relative clause
entails no perspective-shift, but object relatileuses induce a shift to a new subject in
the embedded clause, thus generating a compleffégteThat is, (1a) and (2a) are
easier to process because they involve the samjecsubith no perspective shift,
whereas (1b) and (2b) are harder to process bethegaenvolve different subjects in
the main and relative clause, with a shift in pecspe.



The Structural Distance Hypotheqi®'Grady et al. 2003) appeals to the saliency of
subjects in syntax; subjects are higher than objecsyntactic structure, and thus the
structural distance between antecedent and gapweys greater for an object-gap
structure, because the distance involved in a syotaperation, calculated in terms of
number of nodes crossed is always larger for objlegtendencies than for subject
dependencies. It is widely agreed in Linguisticatthll known languages share this
hierarchical arrangement (Chomsky, 1965, 1995)hi$ is a universal property of
language, then also according to the StructuraltaDee hypothesis, subject-gap
relatives must be easier to process independenthedanguage observed.

Relativized Minimalityhenceforth RM, Rizzi, 1990; Belletti and Rizzijg volume) is

a general account of locality effects in syntax kghéntervention of a possible
antecedent has an impact on syntactic dependenBilk.views relative clause
processing asymmetries as emerging from intervergftects on the resolution of the
syntactic dependency between the gap and its al@etcé-riedmann et al. 2009). If an
antecedent-like phrase structurally intervenes betwthe antecedent and the gap, it will
increase processing difficulty. This account predithat, given clauses involving
similar subjects and objects (where similarity épendent on the features of the DPs),
object relative clauses are harder to process shhject relatives due to the structural
intervention of the subject DP between the objegt gnd its antecedent, an intervention
that does occur in the case of the subject relaisdlustrated in (4):

(4) a. DP[CPQ[VPDP]]

b. [CPQ[VPDP]] DP

The schematic structural representations in (4d)(db) replicate the syntactic skeleton
of the subject gap relative clauses (1a) and (Bspactively. Regardless of temporal
order, no DP structurally intervenes between theaal the antecedent. The reverse is
true of (4c) and (4d), representations of the dbgap relatives (1b) and (2b)
respectively, where the subject DP structurallgmenes between the antecedent and
the object gap. Both the Structural Distance Hypsith and RM share the idea that
processing difficulty depends on syntactic struet@and is independent from the
temporal order of linguistic elements. However, ythdiffer significantly on the
predictions they make regarding the similarity/oiiskarity of the phrases involved in
the sentences, which, according to RM crucially olad the processing difficulty of
the structure. Thus, according to the RM accounggssing difficulty increases as the
similarity of the antecedent and intervener incesgériedmann et al. 2009, Adani et al.
2010). In this respect, this account relies both imvariable aspects of linguistic
structure and specific features of the argumemnsiwed in the structures.

Many studies on subject/object relative clause ggsing have shown that several
factors related to the features of the DPs involvethe relative clauses modulate the
relative processing-difficulty of object relativéKidd et al. 2007). The processing
difficulty of object relatives is reduced when #r@ecedent DP is inanimate (Mak et al.,
2002, 2006; Traxler, Morris, & Seely, 2002; TraxM¥filliams, Blozis, & Morris, 2005;



Weckerly & Kutas, 1999), and also when the clawsegain a pronominal subject or a
proper noun subject (Gordon, Hendrick, & Johnsdi12 Warren & Gibson, 2002,
2005). More recently, Adani et al. (2010) have shothat dissimilarities in
grammatical features like number also diminishrtiative difficulty of object relatives.
Finally, another factor that has been shown to raiduhe asymmetry between subject
and object relative clauses is morphological casegyarticular, relative clauses where
the case of the gap and the case of the antecetsoh are easier to process than
clauses where the gap and the antecedent haveediffeases (Sauerland & Gibson,
1998; Ishizuka 2005). Therefore, all these factomsst be taken into account and
controlled for to reliably inquire into the impawft subject versus object gaps in relative
clause processing asymmetries.

The group of hypotheses that claim the temporangement of the linguistic input to
be the locus of the asymmetry includerking memoryFord, 1983; Frazier & Fodor,
1978; Wanner & Maratsos, 1978), integration co&igbgon, 1998, 2000; Hsiao &
Gibson, 2003), syntactic strategies sucleisve Filler Strategyand theMinimal Chain
Principle (Clifton & Frazier, 1989; Frazier & Flores d’Arcai1989), the simultaneous
influence of syntactic and non-syntactic informatigMacDonald, Pearimutter &
Seidenberg, 1994; Trueswell, Tanenhaus & Kello,3)98nd differences in word-order
canonicity (e.g., Bever, 1970; MacDonald & Chrigsan, 2002; Mitchell, Cuetos,
Corley, & Brysbaert, 1995; Tabor, Juliano, & Tanauf, 1997). For an extensive
review of these proposals, see Traxler et al. (R@0&A Hsiao & Gibson (2003).

There are also frequency-based approaches, acgdaliwwhich processing complexity
emerges from competition between alternative girest partially activated during
processing, favoring of the most frequent structumad rendering less frequent
structures harder to process. (Boland, 1997; Maeldipri994; MacDonald et al., 1994;
McRae et al., 1998; Spivey-Knowlton & Sedivy, 1998ueswell et al., 1994; Gennari
& MacDonald, 2008).

One relevant aspect of some of these accounteigppeal to the temporal interval
between the gap and the antecedent, with increasimpgoral distance correlating with
increasing complexity, as in theependency Locality TheorfDLT, Gibson, 1998,
2000). The DLT predicts inverse asymmetry-effecepehding on the precedence
relations: in prenominal relative clauses, thedmiemporal distance between the gap
and the antecedent is greater in the subject-gapves (5a) than in the object-gap
relative (5b), regardless of the relative ordethef verb and the objéct The reverse is
the case in languages with postnominal relativesda (5c,d):

(5) a. kp eunj Object/verb] antecedent prenominal subject-gégttive
b. [cp Subject gyf/verb] antecedent prenominal object-gap relative
c. antecedentp e verb/object] postnominal subject-gap relative
d. antecedentpsubject verb/g; ] postnominal object-gap relative

Therefore, a processing account based on the tamipterval between antecedent and
gap such as the DLT predicts that whereas subggtgjatives will be easier to process
in languages with post-nominal relative clausegeabgap relatives will be easier in
languages with pre-nominal relative clauses. Thisdigtion is met in the results

% This is indicated by the slanted bar in the exasipbbject/verb means either object-verb or veijiatb
order.



reported in Hsiao & Gibson (2003) for Chinese, bubsequent studies in Chinese,
Japanese and Korean that report a subject-gap adeacast doubts with respect to the
validity of the DLT as a general account of subjagject asymmetries (see references
above, in particular Lin (2008) for a general dssion of this issue).

3. Subject/object prenominal relative clause asymmetriesin an ergative grammar .

In Carreiras et al. (2010), we studied the proocgssif subject and object relatives in
Basque; our results showed faster and easier miogefor object-gap relative clauses
as compared to subject-gap relative clauses. Bagsigorenominal relative clauses,
like Chinese, Japanese and Korean. But unlike ra@Vipusly mentioned languages,
including also those with postnominal relative clesi like (1), it is an ergative
language. Ergative languages mark actor/undergwerarguments of the verb in a way
that is different from how nominative languagesit¢his difference crucially involves
the grammatical functions of subject and objectndée the study of processing
asymmetries in an ergative grammar becomes patigukelevant in order to ascertain
its cross-linguistic validity.

Approximately twenty five percent of the world’snguages exhibit ergativity in their
grammars. Ergativity has been described in detaili many ergative languages have
been documented and studied until now, though thek tof describing and
understanding the phenomenon is far from compliete gverviews see Dixon 1994,
Johns et al. 2006; Aldridge 2008; Mcgregor 2009site the growing amount of
research on ergativity in Linguistics, and despite growing number of languages
explored in language processing research in regeats, ergative languages have
hardly been the object of processing studies so far

The salient property of ergative languages is thatmorphological marking of core
verbal arguments diverges from that found in nomnrealanguages. Nominative
languages differentiate two classes of core argtsnéa)subjects(both transitive and
intransitive) and (b)objects Ergative languages also differentiate two maimeco
argument types, but the classes are differenbr{a)class consists thnsitive subjects
and it is referred to asrgative and (b) the other class consistdrifansitive subjects
and objects$, and it is referred to asbsolutive The ergative morphological pattern is
illustrated in (6) for Basque:

(6) a. emakume-a-k gizon-a ikusi du
woman-D-erg man-D seen has
‘the woman has seen the man’

b. gizon-a etorri da
man-D arrived is
‘the man arrived’

% A full carachterization of nominative and ergativerking systems is slightly more complex than the
one just provided. Interested readers are reféadzixon (1994), Johns, Massam & Ndayiragije (2006)
Aldridge (2008), Mcgregor (2009) and referencesdime where overviews of the phenomenon are
provided in greater detail for a variety of langeag



The object of the transitive sentence (6a) andritransitive subject in (46b) are alike
(they belong to th@bsolutiveclass), whereas the transitive subject in (6a)fferént
(ergativg. In ergative languages, labels liledsolutive and ergative describe most
conveniently the morphological marking of core angmts. As can be seen by
comparing (6) to their English translations, thiege labels do not readily correspond to
subjectandobject as they stand in this language. This trait makgatie languages
particularly relevant to the study of phenomena imeolve subject-object asymmetries,
precisely because these two types of arguments dimddirect equivalents in the
morphology of ergative languages. As has been teglgeobserved...ergativity raises

a number of important problems for linguistic thgo(...) One such problem is the
status and universality of subject (and to a lesseent, object) as a grammatical
relation, given the morphological groupings of eiiga languages,(...). Ultimately we
are led to questions of how grammatical relations theorised. (McGregor 2009:501)

The processing study in Carreiras et al. (2010)otgal a morphosyntactic ambiguity
first used in Erdocia et al. (2009) for the exptama of word order processing
complexity effects. This ambiguity involves thak-ending on DP% illustrated in (7).
The ending is homophonous with a singular ergatiwerphology and a plural
absolutive morphology. In each of the cases, thephwogical structure of the NP is
different. Plurality in Basque is marked solelytive Determiner, which can be singular
-a, as shown in (7a), or pluralak as shown in (7B) Determiner Phrases must be
marked with ergative case when they are trans#til@ects, and the form of the ergative
case marker isk As shown in (7c), the result of adding ergatimsecto a singular DP
yields the sequence-ak homophonous to the plural determiner in (7b). For
completeness, (7d) shows the resulting form of mgrthe plural determinerak with
the ergative markerk, which is the ending-ek unambiguously denoting a plural
ergative DP.

(7) a. emakume-a c. emakume-a-k
woman-D woman-D-erg
“the woman” “the woman (ergative case)”
b. emakume-ak c. emakume-ek
woman-[ woman-[+erg
“the women” “the women (ergative case)”

Hence, upon encountering as input a word ékeakumegktwo possible interpretations
are compatible with Basque grammar: interpretirggsits singular ergative meaning “the
woman”, or interpreting it as a plural absolutiveaning “the women”. Remember that
in ergative languages, subjects of transitive sex@® are marked with ergative case,
and objects are absolutive (8):

(8) a+k: [singular Determiner] + [ergative case]

“ 1 will be using the label DP, although it is Idasiliar to non-linguists, who are more familiartvihe
label NP. The label DP “Determiner Phrase” is maczurate for this type of nominal structures
(Bernstein 2001).

® | leave aside other elements pertaining to theei@ner category, such as demonstratives, which are
not relevant to this discussion. The Determinay -ak is not always definite, that is, it is not always
translationally equivalent to Englishe (Laka 1993).



a. emakuma-k gizon-a ikusi du Singular, Transitive Subject
woman-D-erg man-D seen has
“the woman has seen the man”

ak: [plural Determiner]

b. zu-k  emakurad ikusi dituzu Plural, Object
you-erg women-R seen them-have-you
“You have seen the women”

c. emakumek etorri dira Plural, Unaccusative Subject
women-0 arrived are
“The women have arrived”

In Carreiras et al. (2010) we constructed relatilises building upon this ambiguity.
The experimental sentences were ambiguous betweseiibjact-gap or an object-gap
relative clause interpretation until the verb ae tend of the main sentence was
encountered (9):

(9) Object-gap relative clause

a. kcemakume-a-k pe ikusi] ditu-en] gizon-aklagun-ak dira orain
kc woman-D-erg\r g seen] has-C] manypfriend-Dpl are now
“The mejfthat the woman saw] are friends now”

Subject-gap relative clause

b. rRce [vpemakume-ak ikusi] ditu-en] gizon-a-k lagun-ak ditu orain
kc & [ve woman -0y seen] has-C] man-D-effgiend-D, has now
“The mapthate saw the women] has friends now”

The sentences were presented word by word, and ghlve ambiguity of the word
strings, the asymmetric cost should arise at thal fmain verb. Note that there are no
differences between the two types of clauses inirf9)erms of storage resources
(Gibson 2000), because the number of unresolvedriigmcies is the same in the two
clauses: only one verb is required to generateamgatical senten@eThe effect of
word order canonicity can also be disregarded astantial cause of an asymmetry
(MacDonald & Christiansen, 2002), because in neitigpe of relative clause overt
elements follow the SOV canonical order of the leage (Erdocia et al. 2009).

In order to avoid effects due to the internal makeef the arguments involved in the
clauses, all the DPs in the experimental senteaiceanimate definite descriptions, and
the cases of the gap and the antecedent alwayfnthécgap and the antecedent bear
absolutive case in the object relatives (9a), aedgap and the antecedent bear ergative
case in the subject relatives (9b). Hence, thelteeseported here refer only to
processing events were two animate definite desmnip are involved in the relative

® A grammatical sentence is created by simply addingrb:ikasleak datoZthe students arrive” akin to
examples (3b), (6¢), using a synthetically inflelcterb.



clauses, and the gap and the antecedent are mdiwhedse. The results do not
preclude a modulation of processing difficulty detmed by dissimilarities between
the arguments of the clause or case-mismatch efféetr study intended to control for
these ulterior factors and did so by making alluargnts involved similar regarding
their lexical/internal and morphological/externtlstures.

Three experiments were carried out: two self paeaeding experiments and one ERP
experiment. The only difference between the firatl asecond self-paced reading
experiment was the addition of a temporal adjufter ghe verb of the main sentence in
the second experiment, to avoid possible wrap-tgresf at the end of the clause. The
results of the two self paced reading experimehtsved that subject-gap sentences
took significantly longer to read than object-gamtences in the main verbira/ditu),

the critical disambiguating region (10):

(10) Reading times for subject-gap versus objeptrgatives

(a) Experiment 1.
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In addition, an ERP experiment was conducted wita materials of the second
experiment. ERPs showed that subject-gap sentgmodsiced larger amplitudes than
object-gap sentences in the P600 window immediatdtgr reading the critical
disambiguating worddira/ditu), which also indicates greater processing diffictior
subject-gap sentences than for object-gap sentences

Thus, the results of the three experiments condudearly point to a greater processing
difficulty for subject-gap sentences than for objgap sentences, contrary to the



majority of studies previously conducted in nomivatlanguages. If subject-gap
syntactic structures are not universally easigrtzess than object-gap structures, then
accounts based on the inherent saliency or higheetaral position of subjects cannot
constitute a cross-linguistically valid account farocessing asymmetries involving
subjects and objects.

In order to determine whether frequency of occureecorrelated with these results, an
initial corpus study was undertaken on a 25,000dwsubset of the EPEC corpus
(Aduriz et al., 2006), a 55,000 word sample coitectof written standard Basque
created and morphosyntactically tagged by the IXéug from the University of the
Basque Country. Out of a total of 625 pre-nomieddtive clauses found in the sample,
399 were subject-gap relatives (approximately 649#)jle only 226 were object-
relatives (approximately 36%). Subsequently, Yeté2@09) conducted a frequency
study on the entirety of the EPEC corpus (300 006ds); results revealed that out of
the total 1509 relative clauses in the corpus imablved subjects or objects as gaps,
65,6% were subject relatives, whereas 34,4% wejerblelatives. These data make a
constraint satisfaction approach based on frequendysuitable to account for the
findings: there is no correlation between the feagry of occurrence of subject versus
object relative clauses and the processing asymgnietmd. If frequency were the
factor modulating processing difficulty, then thégct gap relative clause should have
turned out to be easier to process than the ogggxtelative, contrary to results.

The object-gap relative clause advantage found asgBe is compatible with the
Dependence Locality Theo(@ibson 1998), based on temporal/linear distabeeause
the object-gap in (9a) is temporally/linearly closeits antecedent than the subject-gap
in (9b). However, as mentioned before, results fother languages with prenominal
relative clauses, where a subject preference hes teported, cast doubts on the cross-
linguistic explanatory power of the DLT (Lin 2008 results from languages with pre-
nominal relative clauses do not converge, then sotier factor or factors must be at
play behind the inverse effect found in Basque.

If neither temporal nor structural distance canvit® a comprehensive account of
subject/object relative clause processing asymageticross languages, we must seek
alternative factors underlying the effect. Languagecific properties are a plausible
candidate, because language processing must hextéinalized language forms, and
infer syntactic structure there from. Given thewithat the most plausible locus for
language variation is morphology (Chomsky 1995y given the fact that ergativity in
Basque is a morphological phenomenon (Levin 1988 linguistic trait stands out as a
likely source for this divergent pattern of progegsasymmetries, because it directly
involves morphological case marking of core argutsien

For instance, if we consider morphological markednecore argument marking in
ergative languages entails that, given a transitlaise, the object is generally
unmarked, and morphologically identical to the sabpf an intransitive clause. For the
case of Basque in particular, this is certainlyneoout because the absolutive case
carries no overt marker, whereas the ergative isasearked with the morphemd, as
shown earlier in (6), (7) and (8).



(11) Nominative languages Ergative languages

{Transitive Subject} nominative Transitive Subject: ergative
Intransitive Subjec Intransitive Subjgct
Object: accusative Object absolutive

If morphological markedness correlates with procgsdifficulty (Baayen et al. 1997,
Badecker & Kuminiak 2007), then opposite patterhsamplexity should arise in each
type of grammar:. nominative-accusative languagesulgh typically display a
nominativé=subject) advantage, but given the same underigrogessing mechanism,
ergative languages should display arsolutiveadvantage (remember that absolutive
includes objects and intransitive subjects, thapatient-like arguments but excludes
transitive subjects, that is, agent-like argumernitgnce, the ergative morphological
marking pattern can explain why an absolutive/dbgap advantage obtains when
transitive relative clauses are processed in Basque

An account involving morphological markedness amgatvity at its source gains

plausibility given a recent relative clause comprehion study in Basque, which
converges with the results we have just discuske@. picture-matching task study,

carried out two groups of children of 4 and 6 geairage respectively, and a group of
young adults, Gutierrez (2010) found, for all thrgeoups, that performance on
absolutive/object-gap relatives was significantijter than in ergative/subject relatives:
the former are comprehended with more accuracy tharergative/subject relatives,
which suggests a measure of processing difficulty.

These results are thus compatible with the hypahést morphologically unmarked
antecedent-gap dependencies are easier to pré@easminative languages, unmarked
dependencies correspond to nominative/subject-gégiive clauses, but in ergative
languages unmarked dependencies are those establislabsolutive arguments, which
include objects. In the specific case of transigeatences, as the ones considered here,
this predicts a subject-gap relative clause adgentfor the class of nominative
languages, but an object-gap relative clause adganfor the class of ergative
languages.

4. Subject processing strategiesin an ergative grammar.

Another factor at play in the object-gap advantémend in Basque involves input-
initial processing choices, which, given the inceatal/deterministic nature of language
processing, and the temporal order of the input,lead to preferences that favour the
object-gap interpretation in this language. Sirtcevas first proposed by Frazier and
Fodor (1978), it is generally accepted that whemfromted with a morphosyntactically
ambiguous structure, processing hypotheses favwirohe leading to the simplest
structure: YWe assume in addition that if there is a choicedaifons to take, then the
processing system will again mirror the grammarg @o favor the ‘economy’ condition
that the closest adjacent feature should be chedakticer than delaying to a later point
in the derivation’. (Berwick, in press). This general principle ofopessing economy
predicts that input-initial nominal phrases will taken to be sentential subjects unless



there is overt evidence to the contrary. The ptaxicis strongly borne out across
languages; there is ample evidence for a subjesttgrocessing strategy for languages
like Dutch, German, English, Italian, Turkish, sowfewhich are head initial, others
head final, some pro-drop and others not (e.g. decevizi, 1991; Frazier, 1987,
Schriefers et al. 1995, Demiral et al. 2008). I$ lh@en proposed that the subject-first
preference is just a corollary of the minimalistura of language processing, such that
it postulates the minimal syntactic structure cstesit with the input (Chomsky 1995,
Bornkessel- Schlesewsky & Schlesewsky 2009, Berwigkess).

When encountering a morphologically ambiguous namonstituent likeemakumeak
Basque speakers can in principle process that @haag(i) a singular ergative case-
marked DP “the woman” or as (ii) a plural absolat®P “the women”, as illustrated
earlier in (8). In turn, these two morphologicaloc®es combine with the fact that
Basque is a pro-drop language where argumentsrngdek overt, and with the fact that
word order is not fixed. Hence, upon encounteringhsiase likeemakumeakthe
grammar of the language allows at least eitherheffbllowing (repeated here from
examples in (8) for convenience):

(12) a.emakume-aketorri dira Plural Intransitive Subject
women-[3 arrived are
“The women have arrived”

b. emakume-a-lgizon-a ikusi du Singular Transitive Subject
woman-D-erg man-D seen has
“the woman has seen the man”

c. prog emakumek ikusi dit-uzu Plural Object
(yowrg women-0y seen them-have-you
“You have seen the women”

Minimalist considerations rule out the choice IR2¢), for it requires postulating
additional syntactic structure to accommodate tileargument in a transitive structure.
Indeed, minimal processing predicts that the chdarethe ambiguous emakumeak
should be (12a), for this is the simplest syntastiticture consistent with the input;
namely, the sentence containing an intransitivelousative verb with a single
argument. However, relative clause processing datiate that subjects choose to
interpret the ambiguous phrasmakumeals a singular ergative subject (12b), contrary
to prediction. Let us see this in greater detalil.

If the preferred choice for an ambiguows-phrase were absolutive plural (12a) instead
of ergative singular (12b), then incremental preces should generate a garden-path
effect for the case of the object-gap relative, motgarden-path effect should emerge
for the subject-gap relative. Consider (13a), wheresentence-initial DP like
emakumealks encountered. Given that it can be an intrareitinaccusative absolutive
subject, minimal processing makes the choice dfipgrt as a plural absolutive phrase
“the women”. Once this choice is made, when thd Vieusi “to see” is encountered
(13b), we must now assume tleamhakumealks the object of a transitive sentence; given
that Basque is a head-final, free word-order anotdoop language, the transitive
subject can appear later in the sentence or radt. &otice that in an ergative grammar
it is not an obvious matter whether the change fedsolutive subject to absolutive



object involves a significant change in argumené-identification, of the kind that
would be involved for a similar change in a nomwmtlanguage (nominative to
accusative). In any event, once the viéusi is encounterecemakumeakif absolutive)
must be the object of the transitive clause.

(13) a. emakume-ak...
woman-[p

b. emakume-ak ikusi...
woman-[) seen

c. emakume-ak ikusi ditu-en...
woman-[ seen has-Comp

When the inflected auxiliary verb is encountered \{thich the complementizer is
attached), given its form it becomes clear thath@ ergative subject is singular and
object agreement is plural (morphenite) and (ii) this is a relative clause. Given the
initial choice foremakumealas a plural absolutive, and since the relativasgas now
“closed” by the Complementizelen we must postulate the ergative gap in the clause,
which is co-referent with the head of the relativenediately following the inflected
auxiliary:

(14) [rc& [vpemakume-ak ikusi] ditu-en] gizon-a-k lagun-ak ditu orain
kc @ [ve woman -0}; seen] has-C] man-D-grfgiend-D, has now
“The man[thate saw the women] has friends now”

In other words, if subjects made an intransitivbjsct choice for the ambiguous
sentence-initial DPemakumeagkthis should result in a subject-gap relative stau
processing choice, contrary to the results obtailmetead of this, speakers preferred to
process the ambiguous sentence-initial DP as ailsingrgative phrase, that is, as a
transitive subject, which explains why object-galative clauses were processed faster
and with greater eaSe

(15) [rcemakume-a-k bpe ikusi] ditu-en] gizon-gklagun-ak dira orain
kc woman-D-erg\r g seen] has-C] mangpfriend-Dpl are now
“The mepthat the woman saw] are friends now”

Hence, a sentence-initial choice favouring the tergaover the absolutive has as a
consequence that the subject-gap disambiguatiserdence final position results in a
garden-path, while no such effect emerges in tke chthe object-gap disambiguation.
The increase in reading times for the subject-gapnabiguation as compared to the
object-gap disambiguation shown in (10) stronglygasts this is in fact the case.

Given that ergative marked arguments are unequilyosabjects, this ergative-
preference can be interpreted as strong evidenca t&$ubject-first” processing
strategy, independently reported in most processindies to date. However, it is

" For reasons of space, | will not retrace in detailconsequences of an initial ergative choicangigg
the object-gap preference; the interested readevesdfy that repeating the previous steps illustgathe
consequences of an initial absolutive choice répdpan initial ergative do yield an object-gap
preference.



worthwhile noting that this processing choice imdiar of the ergative would violate
the principle of minimal structure (Chomsky 1995¢rEkessel-Schlesewsky &
Schlesewsky 2009, Berwick in press), because mimtmarocessing predicts that in
the face of ambiguity, the parser chooses the optitat generates the simplest
structure. If, as it is generally assumed, the Bstpsentence structure is that
corresponding to a monoargumental/unaccusativeigated then we should expect
that for the case admakumeakspeakers should choose an absolutive interpwatati
given that this is the form a subject takes in gnaative predicates in ergative
languages.

We must not conclude, however, that Basque violdweprinciples of minimal parsing.
As mentioned before, all DPs in the experimentaktesgces in Carreiras et al. (2010)
were animatedefinite descriptions. Ferreira & Clifton (198@&¢monstrated that initial
DP-animacity strongly influenced processing choieesl garden-path effects; since
then, the effects of animacy in relative-clausecpssing have been explored in depth
(Traxler et al. 2002, 2005), and it has been sugddbat animacy strongly determines
the processing choices speakers initially makerétative clauses (Mak et al. 2002,
2006). Bornkessel-Schlesewsky & Schlesewsky (2@089) argue that prominence
features like animacy, known to be active featunethe morphology of many human
grammars, can drive processing choices in the abseh other cues, and can have
variable impact on processing cross-linguistically.particular, verb-final grammars
would rely more on prominence features like anim@acgletermine actor/agent-like and
undergoer/patient-like roles during online compretien. The finding that
morphologically ambiguous animate DPs in Basquepaweessed as ergative/transitive
subjects appears to converge with the findingshou@hary et al. (2007), where ERPs
revealed N400 effects for clause-initial inanimatgatives, that the authors interpreted
as an index of difficulties in grammatical role igasnent. In sum, the subject-initial
processing strategy that follows from a minimalf@tocessing is modulated by
grammatically active features like animacy, whielvdur an ergative/actor processing
choice for a sentence with an initial animate amobig form.

5. Subject/object postnominal relative clause asymmetriesin an ergative grammar.

If morphological markedness combined with sentaniteal processing choices are the
main factors behind the object-gap advantage fdandelative clauses in Carreiras et
al. (2010), then we predict that variations in teeporal arrangement of the linguistic
input can have an impact on this effect. In Yetatoal. (2010) we explored this
possibility by investigating a type of relative ut®s in Basque, which is crucially post-
nominal. This type of relative clause is less fiegyiand belongs to a higher register of
the language. Unlike prenominal relative clausds,nvolves a Wh-element in
Complementizer position, much like an English metatlause. Examples of the post-
nominal relative clauses used in Yetano et al. Q2@te given in (16):

(16) Post-nominal subject-gap relative clause
a. gizon-a-k [zeinake emakumeak ikusi bait-ditu] lagunak ditu orain

man-D-erg [who & woman-B; seen C-has] friend-jgbhas now
“the man who saw the women has friends”



Postnominal object-gap relative clause

b. gizon-ak[zeinak emakume-a-lg ikusi bait-ditu] lagunak dira orain
man-B; [who woman-D-ergieseen C-has] friend-,Pare now
“the men who the woman saw are friends”

As shown in (16), we employed morphologically aminigs—ak phrases to construct
our experimental sentences. Hence, as in Carretrat (2010), relative clauses were
ambiguous between as subject-gap or an objectagging until the inflected verb of
the main clause was reachetirg/ditu), in the next-to-last position. We generated 26
experimental sentences, 13 subject relatives anobje®t relatives, which were mixed
with 74 fillers. The experiment consisted of phrhgephrase (=word-by-word) self-
paced reading with a comprehension question afteln sentence. Results from the 40
native speakers who took part in the experiment¢akd shorter reading times for the
subject-gap relatives at the critical disambiguatiegion and at the subsequent region,
as shown in (17), and comprehension accuracy wgsehifor subject relatives (86%
correct responses for subject relatives versus &lf¥ect responses for object relatives.

(17)

—R
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Baceh  srinsd  mehmlesk  siebe  beidie  geesh | daTie ol

Fig.1: reading timas for the different regions of the sentences containing
LR and Of clauses,

The object-gap preference found in prenominal iredatlauses in Carreiras et al (2010)
is reversed in postnominal relatives, which dispéaysubject-gap advantage. These
results are compatible with a linear distance actdike the Dependency Locality
Theory (DLT, Gibson, 1998, 2000), because it predictseise asymmetry-effects
depending on the precedence relations, of thewgénd in Basque. However, studies
from languages with pronominal relatives that réposubject-gap advantage render the
DLT problematic as a cross-linguisitic accountsabject-object asymmetries (see Lin
2008 for a general discussion).



The results are also compatible with the hypoth#sas$ the main factors behind the
processing asymmetries are morphological markedmedssentence-initial processing
choices. An interaction between an absolutive-gdyaatage and subject preference
that is parallel to the one discussed here for Basig also recently reported by
Polinsky, Gomez-Gallo, Kravtchenko & Testelets 20fbr relative clause processing
in Avar, an ergative language from the Caucasusthén case of basque, ergative
morphology (which has absolutive as the unmarkeabsg) combined with a DP
sentence-initial processing choice that favors rateve interpretation for ambiguous
animate DPs, yields the subject-advantage in tlenpminal case, as can be seen by
considering the syntactic structure in (16a), whigkes the initial DP to be ergative,
and thus leads to a subject gap interpretationpsifpto what was the case with the
pronominal relative in (15). For convenience, weeia the two representations in (18),
where (18a) corresponds to a postnominal subjgrtigdative, and (18b) to a
pronominal object-relative:

(18) a. gizon-a-k [zeinakg emakumeak ikusi bait-ditu] lagunak ditu orain
man-D-erg [who & woman-B; seen C-has] friend-gbhas now
“the man who saw the women has friends”

b. [rRcemakume-a-k pe ikusi] ditu-en] gizon-aklagun-ak dira orain
kc woman-D-erg\r g seen] has-C] mangpfriend-Dpl are now
“The mejfthat the woman saw(] are friends now”

Both syntactic structures, different as they arears the fact that the first DP
encountered is interpreted as an ergative singuibject. The object-advantage of the
pronominal relative and the subject-advantage efpgbstnominal relative both follow
given this initial processing choice.

6. Conclusion: subject/object asymmetries need not be about subjects and objects.

The results and processing mechanisms we havesdisgun this paper underscore that
a full picture of language and the way in whiclsiprocessed in real time requires the
study of a broad sample of significantly differédsmiguages and linguistic phenomena;
only a truly cross-linguistic approach to languagsearch will reveal the interplay of

the various factors at work in molding the intedaoetween grammatical form and

language processing strategies.

The task of language processing is to infer syitattucture from the temporal input in
order to access (propositional) meaning. It is wethblished that several non-syntactic
factors modulate the strategies involved in praogssGiven this, complexity effects
observed in processing do not necessarily revedhstic/grammatical complexityer

se Differential processing costs can result from iierplay of processing strategies
that determine parsing choices for incoming in@as, input is turned into language
(words, phrases, sentences). A cross-linguistitookitis thus essential to discover the
ultimate nature not only of linguistic structures (a widely accepted in Linguistics), but
also of input-processing mechanisms at an adedgiagkof abstraction.

In generative linguistics, notions like “subject’ ‘@bject” are not taken to be universal
primitives; rather, they are considered derivatiescriptive categories that label
syntactic configurations (Chomsky 1965). It is @idle that also in language



processing, when encountering what appear to beduaible subject/object
asymmetries, these can be reduced to more gerardl,less language-dependent
processing mechanisms. In this respect, the goamally set out for linguistics in
Syntactic Structuregan be used to state what the ultimate goal o$sclioguistic
studies is, not only in theoretical inquiry, bus@Wwhen inquiring into language use:

More generally, linguists must be concerned witlke tproblem of
determining the fundamental underlying properties successful
grammars. The ultimate outcome of these investigatshould be a theory
of linguistic structure in which the descriptivevdees utilized in particular
grammars are presented and studied abstractly, watspecific reference
to particular languages(N. Chomsky 1957:11)

This goal can be extended to research on languageegsing, by simply writing
“language researchers” instead of “linguists” tfprocessing mechanisms”, instead of
“successful grammars”, and finally “language preoey instead of “linguistic
structure”, thus:

More generally, language researchers must be coedewith the problem of
determining the fundamental underlying propertiéspmcessing mechanisms. The
ultimate outcome of these investigations shouldilibeory of language processing in
which the descriptive devices utilized in particujgammars are presented and studied
abstractly, with no specific reference to particldaguages.

AKNOWLEDGEMENTS: | wish to thank Robert Berwick andassimo Piattelli-
Palmarini for the invitation to take part iRich Languages from Poor Inputs. A
Workshop in Honor of Carol Chomskly.also thank the audience and participants,
particularly Adriana Belletti, discussant of myktalThanks to Jon Andoni Dufiabeitia,
Manuel Carreiras, and Maria Polinsky, and to cagiless in The Bilingual Mind
research group, Kepa Erdocia, Irene de la CruzeRaikel Santesteban, Iraia Yetano
and Adam Zawiszewski, for their feedback and sugmes Errors and
misinterpretations are solely mine. This researels heen funded by the Spanish
Ministry of Education and Science (CSD2007-000123, Spanish Ministry of Science
and Innovation (FF12009-09695), and the Basque €Cibdor Education, Universities
and Research (IT414-10).

REFERENCES:

Adani, F. van der Lely, H.K.J. Forgiarini, M. Guia$dl.T. (2010) Grammatical feature
dissimilarities make relative clauses easier: A pmhension study with Italian
children.Lingua 120, 2148-2166

Aduriz, I., Aranzabe, M. J., Arriola, J. M., AtutxA., Diaz de llarraza, A., Ezeiza, N.,
et al. (2006). Methodology and steps towards thesttaction of EPEC, a corpus of
written Basque tagged at morphological and syrdatdvels for the automatic
processing. A. Wilson, P. Rayson, & D. Archer (REd€orpus linguistics around the
world. Language and computevel. 56, The Netherlands: Rodopi, 1-15.

Aldridge, E. (2008) Generative Approaches to ExggtiLanguage and Linguistics
Compas</5, 966—995,



Artiagoitia X. (2002). The functional structure d@he Basque noun phrase. X.
Artiagoitia, P. Goenaga & J. A. Lakarra (edstpamu Boneta: Festschrift for Rudolf P.
G. de Rijk Bilbao: Anex to ASJU, 73-90.

Baayen, H., Burani, C. & Schreuder, R. (1997). &feof semantic markedness in the
processing of regular nominal singulars and pluralsalian. Booij, G. & van Marle, J.
(eds.)Yearbook of Morphology 1998ordrecht: Kluwer, 13-33.

Badecker, W., & Kuminiak, F. (2007). Morphology,ragment, and working memory
retrieval in sentence production: Evidence fromdgerand case in SlovaBournal of
Memory and Languag&6, 65-85.

Bernstein J. (2001) The DP hypothesis: identifyatgusal properties in the nominal
domain. Mark Baltin and Chris Collins (ed$dandbook of contemporary syntactic
theory, Malden, MA: Blackwell Publishers, 536—61.

Berwick, R. (in pressSyntax Facit Saltum Redux: Biolinguistics and theap to
Syntax. Biolinguistic InvestigationsA.M. Di Sciullo A.M. & C. Aguero (eds.), MIT
Press.

Betancort, M., Carreiras, M., & Sturt, P. (2009heTprocessing of subject and object
relative clause in Spanish: An eye-tracking studhe Quarterly Journal of
Experimental Psychology62:10, 1915-1929.

Bever Tom (1970) “The Cognitive Basis for Linguisttructures” in R. Hayes (Ed.),
Cognition and language developmedew York: Wiley & Sons, Inc., 279-362.
Boland, J. E. (1997). The relationship between agtit and semantic processes in
sentence comprehensidranguage and Cognitive Processes, 423—484.
Bornkessel-Schlesewsky, I., and M. Schlesewsky&R0An alternative perspective on
‘semantic P600’ effects in language comprehendoain Research Revievis®.55—73.
Bornkessel-Schlesewsky 1. & Schlesewsky M. (2009)e TRole of Prominence
Information in the Real-Time Comprehension of Trawes Constructions: A Cross-
Linguistic Approach_anguage and Linguistics Comp&a¥4, 19-58.

Brown, H. (1972). Children’s comprehension of reiaed English sentence€hild
Languagell, 89-107.

Caplan, D., Vijayan, S., Kuperberg, G., West, Cat¥¥s, G., Greve, D., & Dale, A.M.
(2002). Vascular responses to syntactic processwvent-related fMRI study of relative
clausesHuman Brain Mappingl5, 26-38.

CarreirasM., Duiabeitia J.A., Vergara M., de la Cruz-Pavjd_aka I. (2010) Subject
Relative Clauses are not universally easier togescEvidence from Basqueognition
115, 79-92.

Chomsky, C. (1969The Acquisition of Syntax in Children From 5 to @@mbridge
MA: MIT Press.

Chomsky, N. (1957pyntactic Structure§he Hague: Mouton.

Chomsky N. (1965Aspects of the theory of synt&@ambridge: The MIT Press
Chomsky, N., 1995The Minimalist ProgramCambridge, MA: MIT Press.

Choudhary K.K., Schlesewsky M., Roehma D. & BormedsSchlesewsky I. (2009)
The N400 as a correlate of interpretively releMarguistic rules: Evidence from Hindi.
Neuropsychologid7, 3012-3022.

Clifton, C, & Frazier, L. (1989). Comprehending smces with long-distance
dependencies. G. N. Carlson and M.K. Tanenhaus),(&dsguistics structure in
language processindpordrecht: Kluwe Academic Publishers.

Cohen, L., & Mehler, J. (1996). Click monitoringvigted: An on-line study of
sentence comprehensidviemory and Cognitior4, 94-102.



Crain, S., McKee, C. and Emiliani, M. (1990). Visg relatives in ltaly. In J. de
Villiers and L. Frazier (eds.),anguage Processing and Language Acquisjti®d5-
356.

Demiral S.B., Schlesewsky M. & Bornkessel-Schlesgws (2008) On the universality
of language comprehension strategies: Evidence TrarkishCognition106 484-500
Erdocia K., Laka I. Mestres A., Rodriguez-Forn&lg2009) Syntactic complexity and
ambiguity resolution in a free word order langudggehavioral and electrophysiological
evidences from BasquBrain and Languagel09, 1-7

Erdocia K., Laka I|., and Rodriguez-Fornells A. firess) Processing Derived Word
Orders in Basque. P. de Swart and M. Lamers (e@ake, Word Order, and
Prominence: Psycholinguistic and theoretical apmioas to argument structure
Springer.

Ferreira, F., & Clifton, C.J. (1986). The indepenck of syntactic processindournal
of Memory and Languag@5, 348-368.

Ford, M. (1983). A method for obtaining measures l@tal parsing complexity
throughout sentencedournal of Verbal Learning and Verbal Behavior, 203-218.
Frauenfelder, U., Seqgui, J., & Mehler, J. (1980hn\oring around the relative clause.
Journal of Verbal Learning and Verbal Behavior, B28-337.

Frazier, L. (1987). Syntactic processing: Evidefroen Dutch. Natural Language &
Linguistics Theory, 5519-559.

Frazier, L. & Flores D’Arcais, G. (1989). Filleriden parsing: a study of gap filling in
Dutch.Journal of Memory and Language,,Z381-344.

Frazier, L. & Fodor, J. D. (1978). The sausage nm&cka new two-stage parsing model.
Cognition, 6§ 291-325.

Friedmann, N., Belletti, A., Rizzi, L. (2009). Ralazed relatives. Types of intervention
in the acquisition of A-bar dependenciemguall9, 67-88.

Gennari, S. P., & MacDonald, M. C. (2008). Semaintdeterminacy in object relative
clausesJournal of Memory and Language, 3&1-187.

Gibson, E. (1998). Linguistic complexity: Localitpf syntactic dependencies.
Cognition, 681-76.

Gibson, E. (2000). The dependency locality thearglistance-based theory of linguistic
complexity. Y. Miyashita, A. Marantz, & W. O’NeilEds.),Image, Language, Brain.
95-126. Cambridge, MA: MIT Press.

Gibson, E., Hickok, G., & Schutze, C. (1994). Pesieg empty categories in a parallel
parsing frameworkiournal of Psycholinguistic Research, 381-405.

Gordon, P.C., Hendrick, R., & Johnson, M. (2001)envbry interference during
language processinglournal of Experimental Psychology: Learning Memayd
Cognition, 271411-1423.

Gutierrez, M.J. (2010) Comprehension of RelativauSes in L1 Basque. K. Franich, K.
M. Iserman and L.L. Keil (edsProceedings of the 34th annual Boston University
Conference on Language Developem&6P-173.

Holmes, V. M. & O’'Regan, J. K. (1981). Eye fixatigpatterns during the reading of
relative-clause sentence®urnal of Verbal Learning and Verbal Behavior, 2,7-
430.

Holmer, Arthur. 2001. The ergativity parameté&forking Papers 48_.und: Department
of Linguistics Lund University, 101-13.

Hsiao, F & Gibson, E. (2003). Processing relatilige in ChineseCognition,90, 3-
27.



Ishizuka, T. (2005). Processing relative clausedapanese. R. Okabe & K. Nielsen
(eds) Papers in Psyholinguistics 2. UCLA Working PapenmsLinguistics 13 Los
Angeles: UCLA, 135-157.

Ishizuka, T, Nakatani, K. & Gibson E. (2006). Pregieag Japanese relative clauses in
context” Paper presented at th8th Annual CUNY Conference on Human Sentence
ProcessingNew York: City University of New York.

Johns, A. Massam, D. and Ndayiragije, J. (eds.p§R&rgativity: Emerging Issues.
Dordrecht/Berlin: Springer.

Keenan, E. L., & Comrie, B. (1977). Noun phraseeastility and universal grammar.
Linguistic Inquiry, 8 63—-99.

Keenan, E. L., & Hawkins, S. (1987). The psychatagivalidity of the accessibility
hierarchy. E. Keenan (Ed.}Jniversal grammar: 15 essay@pp. 60-85). London:
Routledge.

Kidd E., Brandt, S., Lieven E. & Tomasello M. (2007).j€ib relatives made easy: A
cross-linguistic comparison of the constraintsueficing young children’s processing
of relative clauset.anguage and Cognitive Process22 (6), 860-897.

King, J. & Just, M. A. (1991). Individual differees in syntactic processing: The role of
working memoryJournal of Memory and Languag&), 580-602.

King, J., & Kutas, M. (1995). Who did what and wReldsing word- and cause-level
ERPs to monitor working memory usage in readiogirnal of Cognitive Neuroscience,
7, 376-395.

Kwon, N., Polinsky, M., & Kluender, R. (2006). Sabj preference in Korean. In D.
Baumer, D. Montero, & M. Scanlon (EdsProceedings of the 25th west coast
conference on formal linguistic/ CCFL-25ed. by D. Baumer, D. Monterio & M.
Scanlon, Somerville: Cascadilla Press, 1-14.

Kwon, N., Lee, Y., Gordon, P., Kluender, R., & Psky, R. (in press). Cognitive and
linguistic determinants of the subject—object aswtgn An eye-tracking study of pre-
nominal relative clauses in Koredranguage.

Laka, I. (1993). Unergatives that Assign Ergativeaccusatives that assign accusative.
J.D. Bobaljik y C. Phillips (eds.Papers on Case and Agreement I. MIT Working
Papers in LingusitigsVol 18, Cambridge, MA: MITWPL, 149-172.

Levin, B. (1983)0n the nature of ergativitgissertation. Cambridge, MA: MIT.

Lin C. C. (2006)Grammar and Parsing: A Typological InvestigationR#lative-Clause
ProcessingTucson: University of Arizona Dissertation.

Lin, C. C. (2008). The processing foundation ofdénal relative claused.anguage
and Linguistics 9813-38.

Lin C. C. & Bever T. (2006) Subject Preferenceha processing of relative clauses in
Chinese. D. Baumer, D. Monterio & M. Scanlon (ed®&9ceedings of the 25th West
Coast Conference on Formal Linguistics WCCFL-Zgmerville: Cascadilla Press,
254-260.

MacDonald, M. C. (1994). Probabilistic constraiatsl syntactic ambiguity resolution.
Language and Cognitive Process@s157—-201.

MacDonald, M., Pearlmutter, N. & Seidenberg, M.(894). The lexical nature of
syntactic ambiguity resolutioi.sychological Review01, 676-703.

MacDonald, M. C., & Christiansen, M. (2002). Reass®g working memory: comment
on Just and Carpenter (1992) and Waters and C#p&89). Psychological Review,
109, 35-54.

MacWhinney, B. (1977). Starting pointsanguage, 53152-168.

MacWhinney, B., & Pleh, C. (1988). The processifigeastrictive relative clauses in
HungarianCognition, 29 95-141.



Mak, P., Vonk, W., & Schriefers, H. (2002). Thellt®nce of Animacy on Relative
Clause Processingournal of Memory and Language,,%0-68.

Mak, W. M., Vonk, W., & Schriefers, H. (2006). Anauy in relative clause processing:
The hiker that rocks crusbournal of Memory and Languag®e4, 466 -490.

Mcgregor (2009). Typology of Ergativit.anguage and Linguistics Comp&34, 480-
508.

McRae, K., Spivey-Knowlton, M. J., & Tanenhaus, K. (1998). Modeling the
influence of thematic fit (and other constraints) an-line sentence comprehension.
Journal of Memory and Languad&g, 283-312.

Mecklinger, A., Schriefers, H., Steinhauer, K. &ideterici, D. (1995). Processing
relative clauses varying on syntactic and semahtiensions: An analysis with event-
related potentialdMemory and Cognition, 23177-494.

Mitchell, D. C., Cuetos, F., Corley, M. M. B., & ¥#baert, M. (1995). Exposure-based
models of human parsing: evidence for the use afssagrained (nonlexical) statistical
recordsJournal of Psycholinguistic Researd@al, 469-488.

Miyamoto E. & Nakamura M. (2003) Subject/Object ragyetries in the processing of
relative clauses in Japanese. G. garding & M. Trauja (eds.Proceedings of the 23th
West Coast Conference on Formal Linguistics WCCEBLS®merville: Cascadilla, 342-
355.

O’Grady, W., Miseon, L., & Miho, C. (2003). A sulbjeobject asymmetry in the
acquisition of relative clauses in Korean as a séclanguageStudies in Second
Language Acquisitior2s, 433-448.

Polinsky, M, Gomez-Gallo C, Graff P, Kravtchenko H012. Subject preference and
ergativity.Lingua 122(3):267-277

Rizzi, L. (1990) Relativized MinimalityCambridge MA: MIT Press.

Roth, P.F. (1984) Accelerating language learningaong childrenJournal of Child
Language 11:89-107.

Sauerland, U. & Gibson, E. (1998). How to predioe trelative clause attachment
preference. Paper presented at 148 CUNY sentence processing confererRetgers
University, New Brunswick NJ.

Schriefers, H., Friederici, A. D. & Kihn, K. (1995Yhe processing of locally
ambiguous relative clauses in Germaournal of Memory and Language.,3®9-520.
Spivey-Knowlton, M., & Sedivy, J. C. (1995). Resaly attachment ambiguities with
multiple constraintsCognition,55, 227-267.

Tabor, W., Juliano, C., & Tanenhaus, M. K. (199arsing in a dynamical system: an
attractor-based account of the interaction of lexénd structural constraints in sentence
processingLanguage & Cognitive Processd, 211-272.

Traxler, M. J., Morris, R. K., & Seely, R. E. (2002rocessing subject and object
relative clauses: Evidence from eye movemejdsrnal of Memory and Languagé?/,
69-70.

Traxler, M. J., Williams, R. S., Blozis, S. A., &dis, R. K. (2005). Working memory,
animacy, and verb class in the processing of v&atlausesJournal of Memory and
Language53, 204 -224.

Trueswell, J. C., Tanenhaus, M. & Kello, (1993).rWspecific constraints in sentence
processing: Separating effects of lexical prefeeefiom garden-pathJournal of
Experimental Psychology: Learning, Memory and Ctignj 19, 528-553.

Trueswell, J. C., Tanenhaus, M. K., & Garnsey, S.(M94). Semantic influences on
parsing: Use of thematic role information in sytiaambiguity resolutionJournal of
Memory and Languag&3, 285-318.



Ueno, M. & Garnsey, S. (2008). An ERP study of phecessing of subject and object
relative clauses in Japanetanguage & Cognitive Processes, 646-688.

Wanner, E., & Maratsos, M. (1978). An ATN approacttomprehension. M. Halle, J.
Bresnan, & G. Miller (eds.)..inguistic theory and psychological realit¢ambridge,
MA: MIT Press, 119-161.

Warren, T., & Gibson, E. (2002). The influence eferential processing on sentence
complexity.Cognition 85, 79-112.

Warren, T., & Gibson, E. (2005). Effects of NP typereading cleft sentences in
English.Language and Cognitive Process26, 751-767.

Weckerly, J., & Kutas, M. (1999). An electrophysigical analysis of animacy effects
in the processing of object relative sentenBasychophysiology, 3®), 559-570.

Wu, H. & Gibson E. (2008) Processing Chinese netatilauses in context. Poster
presented at thelst CUNY Conference on Human Sentence Processing.

Yetano, I. (2009) “A corpus-based Study of Basqueafi/e Clauses” unpublished
manuscript, University of the Basque Country (UPNVB, Vitoria-Gasteiz.

Yetano, |, Dufabeitia J.A., de la Cruz-Pavia I.,rrf€aas, M. & Laka 1. (2010)
Processing Postnominal Relative Clauses in Basfjndnquiry into the Dependency
Locality Theory. Poster presented at @@&d Annual CUNY Conference on Human
Sentence Processinew York University, New York.



