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THE RELATION BETWEEN GENDER AND
NUMBER AGREEMENT PROCESSING

Ines Anfon-Mendez, Janet L. Nicol, and Merrill F. Garrett

Abstract We report an experiment in which we test the relationship between gender
and number in subject-predicate agreement. We also test the link between two
different number-agreement relations—subject-verb and subject—predicative
adjective. Participants saw first an unmarked adjective and then a sentence fragment
consisting of a complex subject with a head noun and a modifier containing a second
noun and were asked to make a whole sentence using the adjective with the proper
gender and number markings. The gender of the subject head and the gender and
number of the attractor noun were manipulated. Number errors in the verb and number
and gender errors in the predicative adjective were measured. The results suggest
gender agreement is computed independently of number agreement. In contrast,
subject-verb number agreement and subject—predicative adjective number agreement
are a unitary process. The implications for psycholinguistic and linguistic theories of
gender and number are discussed.

1. Introduction

There is a fair amount of psycholinguistic literature on agreement processing.
The research has focused mainly on number agreement in different
languages: English (Bock & Miller 1991; Bock & Cutting 1992; Bock &
Eberhard 1993; Vigliocco, Butterworth & Garrett 1996; Vigliocco & Nicol
1998), Spanish (Vigliocco, Butterworth & Garrett 1996; Amtbléndez
1996), Italian (Vigliocco, Butterworth & Semenza 1995), French (Vigliocco,
Hartsuiker, Jarema & Kolk 1996), and Dutch (Vigliocco et al. 1996;
Hartsuiker, Ante-Méndez & Van Zee 2001). Another type of agreement that
has come recently to the forefront is gender agreement. Because English
lacks grammatical gender specification on nouns, the research has been
carried out in Italian (Vigliocco & Franck 1999), French (Vigliocco & Franck
1999), and Spanish (Vigliocco, AmieMeéndez, Franck & Collina 1999).

The purpose of the experiment reported here is to explore the relationship
between several forms of agreement. On the one hand, we investigate the
relationship between gender and number—whether gender and number
features associated with a given noun behave independently of each other.
And, on the other hand, we study the relationship between different
agreement relations concerning a single feature—whether number agreement
with different elements in the sentence is a single or multiple process, that is,
whether number agreement of the subject head with the verb occurs
separately from number agreement of the head noun with a predicative
adjective.
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2 Inés Anton-Mendez,JanetL. Nicol, and Merrill F. Garrett

1.1 Agreemehin Spanish

The languagechosa to study theserelationdips betwee different forms of
agreenentis Spanishln Spansh,all nounsareeithermasuline or feminine.
Thereareals two leves of genderspecificdion: grammatical andsemantic.
Nouns referring to objects and concepts have granmatical genderthat is
arbitrary, has no semant import, and is not a property that differentates
betweenlinguistic oppostes:

(1) molino
mill. masc

(2) venta
inN.FEM

On the otherhand,the genderof nounsreferringto animatebeingsis mogly
semantially meaningful:

(3) du€ro
ownermasc (refersto a male)
(4) duera

ownerrem (refersto a female)

But there are sorre excepions—thee are somenounswhos referentsare
humansor animalsbut whose genderis independem of their biological sex:

(5) Don Quijote fue la victima deuna imaginacbn
Donwmasc Quixote wastherem victim.Fem of arem imaginaton.Fem
exaltada.
exaltedrem

As canbeseenin the previousexamplesmary of themaguline nounsendin
-0 and many of the feminine nounsendin -a. They arethe morphologially
regularnounsand constitue the majority of the nouns(68.13%). Thereare
alsoothe nounsthatendin othe vowelsor in a consomnt, or thatendin -o
andarefeminineor in -a andare mascuine. We will not be concenedwith
thesemorphologcally irregular nouns.

Gender and number agreenent is required betwea nouns and their
adjectives, determirers, and quantfiers. But number agreementalso holds
betweennouns and verbs For the purpogs of this experiment we are
interested in the gender agreement between the subjed noun and a
predicdive adjective and in numberagreenent betwea the subjectnoun
andboth the verb andthe predicdive adjective
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The Relation betweenGenderand Numbe AgreemenProcesing 3

1.2 Psychdinguistics of Numbe and Gerder Agreenent

Most of the psychdinguistic literatureon numker agreementis basedon the
relation between the subject noun and the verb in a sertence. The
experimental results have shown that, when sentence beginnings (or
“preambles”) containingtwo nours—a subjecthead noun, and a second
“attractor’ nounin a phrasl or clausalmodifier of the subgpcthead—hadto
be compleed, more verb-number errors occured for preambleswhere the
two nounsin the subjgct phrasemismathedin number. Furthermoe, this
mismatch effect (which we refer to as the “congrueng effect”) was
significantly greaer whenthe headnounwas singular andthe attractes was
plural (Bock & Miller 1991,Bock & Cutting1992,Bock & Eberhardl993).
This asymmetical patternof resultshasbeenfound to hold for languages
otherthanEnglish, like DutchandSpanish(Viglio ccoetal. 1996;Viglio cco,
Butterwotth & Garrett 1996;Anton-Méndez1996).1t hasbeeninterpretedas
areflection of anunderlyingasymmetryin theway numteris specified:there
is a default or unmark& numker—singilar, and a marked one—plugl
(Eberhad 1993). Speakes are more likely to make an error when the
attractor’'snumberis a markedplural andthusmore salientthanthe singula
unmarkel headnoun.

The experimenal reserch on genderagreenent is less copious. It has
largely beenconcernedwith the relation betwea the subjectnoun and a
predicative adjective. Resultsindicate that there is no default genderfor
subject-pedicateagreementin languagessuchasltalian (Vigliocco& Franck
1999) and Spanish (Anton-Méndez 1999, Vigliocco et al. 1999). The
congruencyeffect, on the otherhand,hasalsobeena consisentfinding in all
the gender-greemat experimens, which suggets thata similar mechansm
is respnsiblefor both types of agreenentor, atleast, for bothtypesof errors.
The quesion of interest hereis whether the samemedanismprocesseshoth
typesof agreenent simultaneouslyand over all the sententia elemants that
requireagreenent.

It is pertinentto notethatthe ratesof numker andgenderagreenenterrors
within a languagecould differ consderably, which could be interpretedas
evidencdor differentagreenentmedanisns. For exampe, the proportionof
numberagreenent errorsin Spanish hasbeenrepoted at 8.4% by Antén-
Méndez(1996) whereasthe proportionof genderagreementerrors (found in
experimentl in Anton-Méndez 1999) is only 3.0%. Nicol and O’Donnell
(1999) found the sarre difference between genderand numkber errors in
English.In their experimentparicipantshadto repeat andaddtag questions
to sentencewvith a conplex subject(e.g., Thegirl behindthe headmasir got
punished,didn’t she?, in which the number and genderof the two nouns
insidethe subjectweremaripulated.Theylooked atthe error ratesfor the tag
pronouns.They found that tag{pronounerrors involving numberwere far
greaten(7.4% thantho involving genden4%). Howeva, it is alsotrue that
the propotion of number agreementerrors also varies acrossexpeiments
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(e.g., the error proporton in Vigliocco, Butterworth & Garrett's [1996]
Spanishexpeiment is only 5.2%), and, althoughsome of the differences
couldbedueto differentpresenation procalures theinstructionsrecaved by
the partidpants,or their overdl level of educatiam (Bock, Eberhad, Cutting
& Meye 2001),this makesit diffi cult to draw definitive conclusionsfrom
comparisos of error rates.

There is other psycholinguistic evidencethat gender and number are
independentlgoa, Garcia-Albea,and Sanchez-Casagl 999)comparedyencer
andnumberboth with respecto how they arerepresente@ndwith respecto
how they are processedn the courseof language production.In their view,
which they call the DissociationHypathesis,grammaticalgender,one of the
two levelsof gender,s partof thelemma(the partof aword'’s repregntation
that containsthe syntacticand semantic information; Kempen & Hoenkamp
1987), whereasnumberis determinedindependentlyof the lemma. They
lookedat speeckerrordatato determinewhethertherewas a differencein the
way thetwo featuredbehavedTheyhypothesizedhatif gendelis moretightly
linked to theword stemthannumberis, it shouldbe strandedessoften;thatis,
wheneverthere is an error involving an exchangebetweentwo wordsin a
sentencegendemould be morelikely to appeamwith thestemin theerroneous
position,whereasnumberwould be morelikely to be strandedaccompanyig
the wrong stem.This is indeedwhat they found—gendetis morelikely to be
movedwith the nounsin word exchangs,asin thefollowing errortakenfrom
the Spanishcorpusof Del Viso, Igoa, andGarca-Albea(1987):

(6) Estos sonlos coches dela llave.
thesevasc.pL are themasc.pL carsmascpL of therem.sc keyFem.sc
cf. Estas sonlas llaves del coche

these rem.pL are therem.pL keysrem.pL of-themasc.sc carmasc.sc

Also, gendermorphemesare unlikely to be part of an exchange (seealso
Garcn-Albea,Del Viso & 1goa1989)probaly becausea nonword would be
created,as in the error in (7) (from Igoa, Gar¢a-Albea& SanchezCasa
1999), where the two words affected by the gender exchangeturn into
nonwords

(7) He cantdolineoy binga
I-havecried line.masc andbingo.Fem
cf. He cantdolinea y bingo
I-havecried line.rem andbingomasc

In additionto the analsis of speectlerrors,lgoa, Garca-Albea,andSanchez
Casagq(1999) alsoreportthe resuts of an experimentin which they elicited
morphene exchangedy giving participants complex NPs with two nouns
(unosgatosde la nifia, ‘'somewmascprL catsmascpL of therem.sc girl.FEM.SG)
andaskingthemto exchangethetwo nounsin their respnse(unanifia delos
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gatos ‘a.Fem.sc girl.FEm.sc of themascpL catsmasc.pl). If thereis a stronger
relationshipbetwea the noun stem and the genderaffix than betwee the
nounstemandthe numker affix, number would be morelikely strandel and
genderwould be morelikely to movewith the nounstem.As expectedthey
foundthatnumberstrandingwasfar morelikely thangenderstranding.They
also found differencesbetwee the levels of gender with genderstranding
beingmore commonfor nounscarrying semarnic gender(el nifio/la nifa, ‘the

boy/thegirl’) andlesscommonfor nounscarryingpurelygrammaticalgender
(el libro/la libra, ‘the bookthe pound). Theseresultsare evidenceof the
independace of the two types of featureswith respect to how they are
specifiedon the noun—tatis, the link betwee the noun stan andthe two

featuresThe queston of how agreementimplementationproceedsfrom here
is a different one.

An interesing reportin this regardis that of Centenoand Obler (1994),
who studied number and gender impairment in a Spanish-speaking
agrammaticsubject. The patient and a matchel control had to describe
picturesusing an article, a noun, and an adjectve. The agrammat patient
showedequalpresrvationof numkbker on nouns,adjectives, and articles, but
her preservationof genderwas significantly highe for adjectives than
articles. The authorsconcudedthat the patientwas economzing on effort
becauseof limited resource andthat, given that an adjective conveys more
informationthanan article in this task, shechoseto focuson adjectives.

What is also interestingabouttheseresultsis the fact that number and
gender behavel differenty. Their overall preservatio was similar, but
whereasthe preservationof numker was not limited to any one particula
syntactic class, genderwas differentialy preserve on the two different
agreementargets.The differencein preservéion patternsfor the two may
mean that gender agreement is carried out separately from number
agreementAlternatively, the difference may be due to differences in the
way the two nounpropeties arespecifiedandtheir suscetibility to decayin
memory during processig. The genderpreservabn patten also indicates
that agreementwith different targetsis not a single process;that is, the
processthat deteminesarticle-nounagreemenseemsto be independat of
the onethatdeteminesadjectve-nounagreenent, insteal of therebeingone
single processdetermirning article-noun-adgctive agreenent.

With respectto how agreementerrorsarise,it could be thatfeatuesfrom
thewrongnounaretranserredto theverb (e.g.,Eberhad 1993,Vigliocco &
Nicol 1998 Bock et al. 2001)via featue “percolation.” Anotherpossiblity
is that the wrong noun is misseleted as the subject head, which is the
implication of modds of languageproductionwhereno syntactichieraichical
organizationis assuned (Bates & McWhinney 1989; Fayol, Largy &
Lemare 1994). Most of the experimental resuts support the former
hypothesis.For exanple, if the errors were due to head misseletion, the
closerto the verb an attrector nounis, the more active it would be in short
termmemoy atthetime of producingtheverbandthe moreagreementerrors
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6 Inés Anton-Mendez,JanetL. Nicol, and Merrill F. Garrett

it would be expeded to induce.But Vigliocco and Nicol (1998) found that
what mog influencederror rateson the verb wasnot how lineally closethe
attracor and the verb were but, rather, how syntactially closethey were.
Whenthey askedparticipantsto producequestias (e.g.,Is the helicopterfor
theflights safe?, the verb-nunbererrorratewassimilar to whenpartiapants
hadto produe simple sentencs (e.g., The helicoger for the flight is safg
even thoudh in the first case the attracbr is not close to the verb.
Furthermoe, if wha mattered for error rate was the distane betwea the
attracbr and the verb, the synfactic function of the former would not have
any impact on errors when the surfacedistane is not altered. Bock and
Cutting (1992) howe\er, found more errorsfor sentencereanblessuchas
Thereport of the destrucive fires thanfor preanblessuchasThereport that
theycontolled thefires, wherethe attractor’sdistanceto theverbis the sane.
Anotherstrongpieceof evidenceagainstthe head-misslecion hypothesisis
thefinding thatthe suitabiity of the attrector assubgct of the verb doesnot
affecterrors.Bock andEberhad (1993)foundthatmaripulating the animag
of thenounsdid notinfluenceerrorrate,eventhough animae nounsaremore
likely to be subgct headsthan inanimate nouns. Our experimentwould
distingushbetwee thetwo possibiities: Headmissdectionwould predictno
independence of gender and number agreement errors in predicative
adjectives because, given that it is a theory that postulates the
misremenberingof the subject head,it implies thatthe wrong nounis taken
astheheadwith all its featues;whereasanaccount of errorsbasedn featuie
percoldion would be more compatibe with genderand numkber featues
beingindependat of eachother.

1.3 Linguisic Theoriesof Numberand Gender

In the linguistics literature, thereare bastally two differentproposls about
how genderand number are representedsyntacically within a geneativist
framewok. Picallo (1991),for exanple, argues for eachfeatuie headingits
own projectian in the syntacic tree, on the basisof evidencefrom Catalan.
(Arrows indicate the movemet of the noun to acqure the apprriate
features.)

(8) DP

N\

D NumP

Num GenP

RN

Gen NP

(I
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In contast, Ritter (1993) propogsthat numberheadsits own projectian but
that genderappeas either attaded to the number phra® or as part of the
lexical enty of the noun,depenihg on the language.For languagessuchas
Hebrew, where gendercan be consideed a derivatinal suffix, it will be
consideredpart of the lexica entry:

(9) DP
PN
D  NumP

N

Num NP

|
T— N + gender

Forlanguagesn which genderis not a derivaional suffix, suchasSpanishor
Italian (for nounswith grammaical gender),genderwill be part of the
numberphra®:

(10) DP
D NumP

Num + gender NP

N

Di Domenico(1995) offers a similar strucural analyss, with only a numkber
phraseheade by the number featuies,andno genderphrase.The difference
betweenrherproposl andRitter's is thatfor Di Domentco, whethergenderis
attachedto the number phra® or is part of the lexical entry dependson the
level of gender grammaical genderwould be part of the lexical entry and
would, therebre,acconpanythe noun(asin (9)), andsemant gendemwould
be projeced under the numter phrag (as in (10)). The reasonthat Di

Domenicodoesnot posulate a genderphrasefor the syntacticprojectian of
semanticgenderis that this would meanthat the spealer would needto
choosea different phrasal structure for nouns that have grammaical or
semantiggender She finds this solutionundesirableandappeds to the strong
connectionbetwea genderand number (Greenbeg 1966) to justify her
hypothesighat semanticgenderis projectedtogethe with numberunderthe
numberphrase But her analysisis basedon evidencefrom Italian, in which
semanticgenderis not morphologcally independat from numker, which
makesit more plausible that both of them sharea projection. What is

attractiveaboutthis proposalis that it suppots a different treatmentof the
two levels of gendernounsat a structura level, which makesit compatible
with emgrical resuts in thisrespecin Italian(Vigliocco & Frank 1999)and
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8 Inés Anton-Mendez,JanetL. Nicol, and Merrill F. Garrett

Spanish(lgoa, Garca-Albea& SanchezCasa 1999;experimentl in Antén-
Méndez1999).

Picallo’s proposalis alsopostuldedto applyto Spanishwhich hasa similar
structureto Catalanwith respetto gerderandnumbermorphology,andwould
predictcompleteindepen@nceof thetwo featuesfor thepurpaseof agreemat.
The alterndive andysis by Ritter for Romane languagesvould, on the other
hand predid dependencef thetwo in Sparnsh. Findly, Di Domenico’saccourt
would predia a differencebetwea the two levelsof genderwith grammattal
—but not sematic—gencer beingindependentof numter.

In the expeiment reportedhere,we addresshis questia of the relation
betweenthe two types of featues—geder and number—with respect to
agreenent, and the relation betwea different types of agreement.We are
assessig primarily (1) whethe anerror derivedfrom the mismatchedgender
of anattractor will be accompaiedby anerror from the mismathednumkber
in the sameattractor,and (2) whether a numker error in the verb is always
accompaiedby anumler errorin the predicdive adjective We also analyze
the effects of genderconguency and number congruency on the different
response&ategoriesasa controlto ensurethatthe errorsfound areindeedthe
expectedattracton errors(thosefound after preanbleswith two mismathed
nounsas conmparedwith the matchel counerpars, which provide a baselhe
for error occurence). Finaly, and mainly for comparison with previous
experimens repoted in the literaturg we also study the effect of gender.

2. Method
2.1 Participants

Thirty-two native Spansh spealers participaed in this experiment Most of
themwerestucentsat the Instituto Tecnolayico de Nogales, in Mexico; sonme
were from the University of Arizona. The agesof the partidpants ranged
from 18to 42, with a meanageof 23.1.0f the 31 partidpantsfor which there
are language quesionnaire data (one of the languagequestimnaireswas
missing) 14 werealsorelatively fluentin English;the restweremondingual
Spanishspealers.

2.2 Materials

There were 64 expeimental quaduplets. Items consistedof a complex
sentencesubgct with a headnounanda prepositonal modifier of the head.
Thesesenencepreanbleswere precededby an adjectivestem,without the
morphenes specifying either genderor numkber. Half of the items were
formed with two nounswith grammaical gender(gr-noun$, and half were
formedwith two nounswith semant gender(se-nouny all the headswere
singula, but half weremasuline, andhalf feminine. The attractorsandhead
nounswere either matchel or mismathed for gender(G/MA and G/MS,
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Table 1: Example of two gr-items; one quadruplet with masculine nouns and
another with feminine nouns

Condition Adjective Preamble
Masc-G/MA-N/MA  alejad- el terrenodel establo
remote themasc.sc lot.masc.scof-themasc.sc
stablemasc.sc
Masc-G/MA-N/MS el terrenode los establos

themasc.sc lot.masc.scof-themasc.pL
stablesuasc.pL

Masc-G/MS-N/MA el terrenode la cuadra
themasc.sc lot.masc.sG of therFem.sc
stablerem.sc

Masc-G/MS-N/MS el terrenode las cuadras
themasc.sc lot.masc.sc of therFem.pL
stablesem.pL

Fem-G/MA-N/MA  bonit- la vistade la playa
pretty therem.sG view.Fem.sG of theFem.sG
beachrem.sG
Fem-G/MA-N/MS la vista de las playas

therem.sc view.Fem.scof theFem.pL
beachesem.pL

Fem-G/MS-N/MA la vista del puerto
theFem.sG view.Fem.scof-themasc.sc
portmasc.sG

Fem-G/MS-N/MS la vista de los puertos
the Fem.sG view.Fem.sGof themasc.pL
portsmAasc.pL

respectivly) or number (N/MA meais matcha& for number, and N/MS
meansmismatchedfor number)or both genderand numker. All the nouns
were morphobgically regulat

An exampe of anitem quaduplet with gr-nounsand a mascuine head,
followed by a quaduplet with a feminine headcanbe seenin Table 1. An
examplewith se-nous appeas in Table 2.

Itemswere counterlalancedacrossfour preentationlists.

There was also a set of 64 filler items with the samestructureas the
experimentaltems. All the headnounsin thefillers wereplural; half of them
had a plural attractor, and half had a singular attractor. They were also
equally divided into preanbles with gr-nouns or se-rouns, feminine or
masculineheads and matchel or mismatchedor gender.

2.3 Procedire

Participants were seatedin front of a compuer screen.They first went
throughssix practiceitems with the experinenterstill in the room. For the
main part of the expeiment, participants were left alore.

The presntationof the items was carried out on a compute-controled
video display usingthe DMastr systemdevebpedby K. I. ForsterandJ. C.
Forsterat the University of Arizona.
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Table 2: Example of two se-items; one quadruplet with masculine nouns and
another with feminine nouns

Condition Adjective Preamble
Masc-G/MA-N/MA  enfados- el suegrodel molinero
tiring themasc.sc father-in-lawwmasc.sc of-themasc.
sG miller.masc.sG
Masc-G/MA-N/MS el suegrode los molineros

themasc.sc father-in-lawwasc.sc of-the masc.
pL millersmasc.pL

Masc-G/MS-N/MA el suegrode la molinera
themasc.scfather-in-lawmasc.sc of therem.sc
miller.FEm.sG

Masc-G/MS-N/MS el suegrode las molineras

themasc.scfather-in-lawmasc.sc of therFem.pL
millers Fem.pL

Fem-G/MA-N/MA  aburrid- la prima del pastelero
boring therem.sGcousinFem.sc of the FEm.scpastry-
COOKFEM.SG
Fem-G/MA-N/MS la prima de las pasteleras

theFem.sG cousinFem.sG of the FEm.pL pastry-
COOKSFEM.PL

Fem-G/MS-N/MA la prima del pastelero
therFem.sG cousinFem.scof-the masc.sc pastry-
COOKMASC.SG

Fem-G/MS-N/MS la prima de los pasteleros
theFem.sccousinFem.sG of themasc.pLpastry-
COOksmasc.pL

Foreachitem, partidpantsfirst sawanadjectve (strippedof its genderand
numbemorphenes)for apprximately 600msonthecenterof thescreen.The
adjectivestemthendisappeeed. Paricipantshadbeeninstructed not to read
the adjectives aloud but to hold themin memoryin orderto usethemin the
compleion of the subsguent sentence After a brief pauseof 400 ms, a
sentencepreambleappeaed in the centerof the screen.Paricipantshadto
repeatthe preamble aloud and conplete the sentenceby using the adjective
stem they had previoudy seen, propely inflected. Sertence preanbles
remainednthescreeruntil theparticipant wasreadyfor anewitem,atwhich
point he or shewasto pressthe spac®ar. ltemswere preentedin a different
randomorderfor eachpartidpant. All responsesveretape-ecorded.

A summay of the methodis givenin Table 3.

Table 3: Method overview

Item display
First Second Subject response
Spanish alejad- el terrenodel establo el terrenodel establoesta
alejado
Englishgloss remote themasc.sclot.Masc.se  themasc.sclot.masc.sc of-
of-themasc.scstable.  themasc.sc stablemasc.sc
MASC.SG IS remotemAsc.sG
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2.4 Predicions

Therearetwo resultsof primary interest First, if genderandnumberare not
independat of eachotherfor the purpo®sof agreenent betwe& noun and
adjective all errorsinvolving onewould alsoinvolve the other,which means
that errorselicited in conditiors where the attractor mismathesthe headin

both gender and numter should be doubke errors—gender and numkber

errors—and this would be evidence in favor of a head-misselection

mechanisnof agreementerrors.Secondjf nhumter agreementwith different
targetsis a single process,all number agreenent errorsin onetargetshould
beaccompaied by numberagreementerrorsin the othe target—thatis, verb
andpredcative adjectve shoutl alwayshavethe same number, whetherit is

the correct one or not.

2.5 Results

The respnseswereall transcrited and codedin the following manner:

CO = Correct responses-utterancesn which the preanble andthe adjective
wereacceptaly uttered,thatis, they hadbeenreadcorrecty or, if any
word was misread the resuting word wasa grammaically acceptale
subsitute with the same gender and numker as the target (e.g.,
enfermera, ‘nurse’, instead of enferma, ‘sick-woman’), and the
agreementwas carriedout correctly

GenAdj = Gerder agreementerrorsin adjective—utterance in which the
preanble andthe adjectivewere acceptably uttered(as definedabove
for correctrespnses)put the adjectivehadthe wrong gendemarking

Gen&NumAdj = Gender and number agreement errors in adjec-
tive—utterances in which the preamble and the adjective were
accetably uttered,andthe adjectve wasincorrectly inflected for both
genderand numter

Gen&NunmAdj&Verb = Gerder and numker agreementerrorsin adjectve
and verb—utterancesin which the preambleand the adjective were
accetably utterad, and where there was both gendermisageement
with the adjective and numbermisageementwith adjective andverb

NumAdj&Verb = Number agreement errors in adjective and verb—
utterancesn which the preambleand the adjectve were acceptaly
uttered, and where both the adjectve and the verb were incorrecty
inflectedfor number

NumAdj = Numberagreenent errorsin adjective—utterancesin which the
preanble andthe adjective were acceptably utterad, andthe adjectve
hadthe wrong numbermarking

NumVerb = Number agreement errors in verb—utteancesin which the
preanble and the adjectve were acceptablyuttered,andthe verb was
incorrectly inflectedfor numker
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Table 4: Examples of possibleresponsedor the different coding categories

Type Example sentence

CO la vista de los puertosesbonita
therem.scVview.FEm.sGOf the MAsC.PLPOrtSMASC.PLIS pretty FEM.SG

GenAd] la vistade los puertosesbonito
therem.sG view FEm.sG Of the masc.pL portsmasc.pL is.sG pretty.
MASC.SG

Gen&NumAdj la vista de los puertosesbonitos
therem.sG view Fem.sG Of themasc.pL portsmasc.pLis.sG pretty.
MASC.PL

Gen&NumAdj&Verb la vistade los puertossonbonitos
the Fem.sG view Fem.sG Of themasc.PL portsmasc.pL arepL
prettymasc.pL

NumAdj&Verb la vista de los puertossonbonitas
theFem.sG view.Fem.sG Of the masc.pL portsmasc.pL arepL
pretty FEm.pL

NumAdj la vista de los puertosesbonitas
therem.sG view.Fem.sG Of themasc.pL portsmasc.pL is.sG pretty.
FEM.PL

NumVerb la vista de los puertossonbonita
therem.sG view.Fem.sG of the masc.pL portsmasc.pL arepL
prettyFem.sG

Mix la vista de los puertosencanta
therem.sG view.FEm.sG of themasc.pL portsmasc.pL charmssc

Mix = Miscellaneousresponses-missd items, or utterancesn which sorre
othersort of unclassifiableresponsevasgiven

Examples of possibe respnsesn the different categoriesaregivenin Table
4. Thedistributon of response the different categoriesfor preambleswith
gr-nounsis givenin Table5, andfor preanbleswith se-rounsin Table 6.

Given that the patternof resuts for the two levels of genderare very
similar andnoneof the otherfactors (gencer, genderconguency,andnumker
congruency interactedwith level of gender(all p's > .05), all therestlts for
gr- and se-nounswere pooledto simplify the analysesandto enhane the
statisticd power.

Of thetotal of 2048responsegherewere1676(81.899 correctrespnses
88 (4.3%) genderagreenent errors, 34 (1.6%) number agreenent errorsin
adjective and verb, 240 (11.7%) miscellaneousresmnses,and 9 (0.4%)
responsedn the other categoriescombinel.

Multiple-factor analsesof variane were performedfor all the respnse
categoies excef thoe where most of the cells contaired no responsest
all—NumAdj, NumVerly Genr&NumAdj, and Gen&NumAdj& Verb.

2.5.1 Analysesof Corred Responsg

A main effect of genderwasfound (F1(1, 31) = 22.0,p < .01; F2(1, 61) =
13.4,p < .01), dueto condtions with feminine headnouns containing fewer
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Table 5: Gr-nouns: All responsecategories.Number of responsesand percentagesper condition in eachresponsecategory. Total number of
responses:1024. Number of responseger condition: 128.

Condition CO GenAdj Gen&Num Adj Gen& Num NumAdj&Verb  Num Adj NumVerb Mix
Adj&Verb
Masc-G/MA-N/MA 116 1 0 0 0 0 0 11
90.6% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 8.6%
Masc-G/MA-N/MS 109 0 0 1 4 0 0 14
85.2% 0.0% 0.0% 0.8% 3.1% 0.0% 0.0% 10.9%
Masc-G/MS-N/MA 111 14 0 0 0 0 0 3
86.7% 10.1% 0.0% 0.0% 0.0% 0.0% 0.0% 2.3%
Masc-G/MS-N/MS 112 7 0 0 1 0 0 8
87.5% 5.5% 0.0% 0.0% 0.8% 0.0% 0.0% 6.3%
Fem-G/MA-N/MA 112 1 0 0 2 0 0 13
87.5% 0.8% 0.0% 0.0% 1.6% 0.0% 0.0% 10.2%
Fem-G/MA-N/MS 98 3 0 0 8 2 0 17
76.6% 2.3% 0.0% 0.0% 6.3% 1.6% 0.0% 13.4%
Fem-G/MS-N/MA 90 21 0 0 1 0 0 16
70.3% 16.4% 0.0% 0.0% 0.8% 0.0% 0.0% 12.5%
Fem-G/MS-N/MS 103 5 0 3 4 0 0 12
80.5% 3.9% 0.0% 2.3% 3.1% 0.0% 0.0% 9.4%
Totals 851 52 0 4 20 2 0 94
83.1% 5.1% 0.0% 0.4% 2.0% 0.2% 0.0% 9.2%
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Table 6: Se-nouns:All responsecategories.Number of responsesand percentagesper condition in eachresponsecategory. Total number of
responses:1024.Number of responsesper condition: 128.

Condition CO GenAdj Gen&Num Adj Gen& Num NumAdj&Verb  Num Adj NumVerb Mix
Adj&Verb
Masc-G/MA-N/MA 116 0 0 0 0 0 0 12
90.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.4%
Masc-G/MA-N/MS 103 0 0 0 2 0 0 23
80.5% 0.0% 0.0% 0.0% 1.6% 0.0% 0.0% 18.0%
Masc-G/MS-N/MA 100 12 0 0 0 0 0 16
78.1% 9.4% 0.0% 0.0% 0.0% 0.0% 0.0% 12.5%
Masc-G/MS-N/MS 107 2 0 2 4 0 0 13
83.6% 1.6% 0.0% 1.6% 3.1% 0.0% 0.0% 10.2%
Fem-G/MA-N/MA 109 1 0 0 1 0 0 17
85.2% 0.8% 0.0% 0.0% 0.8% 0.0% 0.0% 13.3%
Fem-G/MA-N/MS 99 2 0 0 6 0 0 21
77.3% 1.6% 0.0% 0.0% 4.7% 0.0% 0.0% 16.4%
Fem-G/MS-N/MA 93 13 0 0 0 0 0 22
92.7% 10.2% 0.0% 0.0% 0.0% 0.0% 0.0% 17.1%
Fem-G/MS-N/MS 98 6 0 1 1 0 0 22
76.6% 4.7% 0.0% 0.8% 0.8% 0.0% 0.0% 17.2%
Totals 825 36 0 3 14 0 0 146
80.6% 3.5% 0.0% 0.3% 1.4% 0.0% 0.0% 14.3%
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The Relaion betweenGenderand Numbe AgreemenProcesing 15

correctrespnses;genderconguency was significart aswell (F1(1, 31) =
7.1, p < .05; F2(1, 61) = 8.4, p < .01); and there was also a significant
interactionbetwea gendercongruencyandnumberconguency(F1(1,31) =
16.2,p<.01;F2(1,61)=12.4,p < .01) sincenumker mismath hasopposite
effectson correctresmpnses,depenéhg on whethe thereis also a gender
mismatch.

2.5.2 Analysesf GenderAgreementErrors in Adjedive (GenAd)

Therewas a main effect of gendercongruency(F1(1, 31) = 28.1,p < .01;
F2(1,61)=53.4,p <.01),wherethe mismatchedonditionselicited the mog
errors;andtherewasalso an effect of numker conguency(F1(1, 31) = 22.8,
p <.01;F2(1,61) = 13.5,p < .01),wherethe mismathedcondtions elicited
fewer errors;the interactionwas also sigrificant (F1(1,31) = 19.4,p < .01,
F2(1,61) = 14.6, p < .01) becawse for gendermatchedconditionsthe ones
with numbermismatch generatedhe mosterrors,whereashe oppositewas
true for gendermismatche conditions.

2.5.3 Analyses of Number Agreement Errors in Adjective and Verb
(NumAdj&\erb)

Therewas a main effect of numker conguency (F1(1, 31) = 13.0,p < .01;
F2(1,61)=13.9,p<.01),since themismatchedcondtionscontairedthemog
errors;therewasalsoan effectof genderin the subgctsanalysis(F1(1, 31) =
7.7,p<.01;F2(1,61)=2.4,p = .13, with more errorsfor feminineitems.

2.5.4 Analysesof MiscellaneousResponsg (Mix)

A maineffectof gendewasfound(F1(1,31)=19.0,p<.01;F2(1,61)=4.1,
p < .05) with more casedor itemswith feminine heads.

The comparisonof gender-mathed and gender-nsmatche senenceswith
gr-nounss carried out acrssssentencecontairing differentnouns.Giventhe
natureof gramnatical gender this could not be avoided.The comparisonsof
itemswith feminine and masculineheadswere also acressitems contairing
different nouns.This was also unavoidabé for itemswith gr-nounsand not
avoidedfor items with se-nousin orderto makethe two setsof itemsmore
comparableand also to minimize the number of lists and the amaunt or
repetition within lists (otherwise participants would have encounered two
instancesof all the headse-rouns but only one instanceof eachgr-noun
head).Becaus somecontrastsinvolved thus preanblescontairing different
setsof words, we conpareditem ses on the frequeng of occurrere of the
wordswithin them, on the assunption that preanblescontaining infrequent
words might give rise to more errors.In line with studiesthat have shown
frequeng to havelittle effectonerroroccurence(Barker 2001),we foundno
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Table 7: All nouns pooled: All responsecategories.Number of responsesand percentagesper condition in eachresponsecategory. Total
number of responses2048.Number of responseger condition: 256.

Condition CO GenAdj Gen&Num Adj Gen& Num NumAdj&Verb  Num Adj NumVerb Mix
Adj&Ve rb
Masc-G/MA-N/MA 232 1 0 0 0 0 0 23
90.6% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 9.0%
Masc-G/MA-N/MS 212 0 0 1 6 0 0 37
82.8% 0.0% 0.0% 0.4% 2.3% 0.0% 0.0% 14.5%
Masc-G/MS-N/MA 211 26 0 0 0 0 0 19
82.4% 10.2% 0.0% 0.0% 0.0% 0.0% 0.0% 7.4%
Masc-G/MS-N/MS 219 9 0 2 5 0 0 21
85.5% 3.5% 0.0% 0.8% 2.0% 0.0% 0.0% 8.2%
Fem-G/MA-N/MA 221 2 0 0 3 0 0 30
86.3% 0.8% 0.0% 0.0% 1.2% 0.0% 0.0% 11.7%
Fem-G/MA-N/MS 197 5 0 0 14 2 0 38
77.0% 2.0% 0.0% 0.0% 5.6% 0.8% 0.0% 14.8%
Fem-G/MS-N/MA 183 34 0 0 1 0 0 38
71.5% 13.3% 0.0% 0.0% 0.4% 0.0% 0.0% 14.8%
Fem-G/MS-N/MS 201 11 0 4 5 0 0 34
78.5% 4.3% 0.0% 1.6% 2.0% 0.0% 0.0% 13.3%
Totals 1676 88 0 7 34 2 0 240
81.8% 4.3% 0.0% 0.3% 1.6% 0.1% 0.0% 11.7%
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The Relation betweenGenderand Numbe AgreemetProcesing 17

Table 8: Responsecategoriespooled according to error features, with the three
columns of interest shaded.Number of responsesand percentagesper condition
in eachresponsecategory.Total number of responses2048.Number of responses
per condition: 256.

Condition CO GenAd;j Gen& Num Mix
Num
Masc-G/MA-N/MA 232 1 0 0 23
90.6% 0.4% 0.0% 0.0% 9.0%
Masc-G/MA-N/MS 212 0 1 6 37
82.8% 0.0% 0.4% 1.6% 14.5%
Masc-G/MS-N/MA 211 26 0 0 19
82.4% 10.2% 0.0% 0.0% 7.4%
Masc-G/MS-N/MS 219 9 2 5 21
85.5% 3.5% 0.8% 2.7% 8.2%
Fem-G/MA-N/MA 221 2 0 3 30
86.3% 0.8% 0.0% 0.4% 11.7%
Fem-G/MA-N/MS 197 5 0 16 38
77.0% 2.0% 0.0% 6.6% 14.9%
Fem-G/MS-N/MA 183 34 0 1 38
71.5% 13.3% 0.0% 1.2% 14.9%
Fem-G/MS-N/MS 201 11 4 5 34
78.5% 4.3% 1.6% 1.6% 13.3%
Totals 1676 88 7 36 240
81.8% 4.3% 0.3% 1.7% 11.7%

significant differences betwea the masculineand feminine attracbrs in
items with gr-nouns, betwea feminine and masculineheads,or between
masculineand feminine forms of the adjectves: all p's > 0.23.

To focuson the two main questons, we will pool somepertinentresporse
categoriesthat show no statistcal differences. With respectto the first
guestion—hethergenderandnumberare processd independetly—we are
interestedin total numberof gendererrors alone, total number of number
errorsalore, andtotal numkber of doubk errors.Table8 shows thedistribuion
of responsesdisregading whethe the number errorswere detected on the
adjective or the verb. That is, the columns labeled Gen&NumAdj and
Gen&NumAdj&Verb in Table 7 are now a sinde column labeledGen and
thecolumnslabeled NumAdj&Verb, NumAdj, andNumVerbin Table7 form
now the column labded Num. The statistcal analysesof the new resporse
categorieds given below.

2.5.5 Analysisof Gerder and Numbe AgreemenErrors (Gen&Num)

Theanalysisof genderandnumberagreamenterrorsshowed a reliable effect
of numter congrency(F1(1,31)=7.7,p<.01;F2(1,61)=6.9,p < .05)with
more errorsin the numbker-mismathed condtions. Other two effects were
significant in the subgcts analyss but only margnally so in the items
analysis:gendercongruency(F1(1,31) = 4.2, p < .05; F2(1,61) = 3.8,p =
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18 Inés Anton-Mendez,JanetL. Nicol, and Merrill F. Garrett

.06) dueto moreerrorsfor gendermismathedcondtions,andtheinteraction
of genderconguency and numker congruency(F1(1, 31) = 4.2, p < .05;
F2(1, 61) = 3.8, p < .06) dueto the fact that therewere consideably more
errorsin the condtions where both genderand numbermismatched.

2.5.6 Analysis of NumberAgreemenErrors (Num)

For numker agreementerrors,there wasa significant main effect of numter
congruency(F1(1,31)=13.8,p <.01;F2(1,61) = 14.3,p < .01), given that
numbermismathedconditionselicited more errors. Two of the effectswere
only partidly significant: gendelin the subpctsanalysis(F1(1,31)=9.1,p<
.01;F2(1,61) = 2.8, p = .10) reflecting the highe numter of errorsfor items
with feminine headsandgendercongruencyin the itemsanalysis(F1(1, 31)
=2.8,p=.11;F2(1,61) = 4.7, p < .05) becase more errorsare presentfor
the gender-natchedcondiions.

To seewhetherthe combinal genderandnumbererrars werethe resultof the
independat occurenceof a gendererror and a numbererror, a chi-squae
testwas done comparingthe observedcombinel errors with the number of
combinal errorsfor eachcondition that would have beenexpeded if the
gender and number featureswere independat. This was calculaed by
multiplying the probability of occurenceof the two independat errors(the

Table 9: Responsecategoriespooled according to target of number agreement
errors, with the three columns of interest shaded. Number of responsesand
percentagesper condition in eachresponsecategory. Total number of responses:
2048.Number of responseger condition: 256.

Condition CcoO Gen Num Num Num Mix
Adj Adj Adj& Verb
Verb
Masc-G/MA-N/MA 232 1 0 0 0 23
90.6% 0.4% | 0.0% 0.0% 0.0% 9.0%
Masc-G/MA-N/MS 212 0 0 7 0 37
82.8% 0.0% @ 0.0% 27% 00% 14.5%
Masc-G/MS-N/MA 211 26 0 0 0 19
82.4% 10.1%  0.0% 0.0% 0.0% 7.4%
Masc-G/MS-N/MS 219 9 0 7 0 21
85.5% 35% | 0.0% 27% 00% 8.2%
Fem-G/MA-N/MA 221 2 0 3 0 30
86.3% 08% @ 0.0% 12% 0.0% 11.7%
Fem-G/MA-N/MS 197 5 2 14 0 38
77.0% 2.0% 0.8% 5.5% 0.0% 14.9%
Fem-G/MS-N/MA 183 34 0 1 0 38
715% 13.3% 0.0% 0.4% 0.0% 14.9%
Fem-G/MS-N/MS 201 11 0 9 0 34
78.5% 4.3% 0.0% 3.5% 0.0% 13.3%
Totals 1676 88 2 41 0 240

818% 43% 01% 2.0% 0.0% 11.7%
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product of the error probabilities for gendererrors alone and for numkber
errorsalone)by thetotal of respamsesper condition. The analsis showsthat
the expeted numter of combinal errars is not sigrificantly different from
the observednumber of combinel errors; that is, it showsthat the two
featuresbehaveindependatly in relationto errorelicitation (y°=2.43,p > .5).

With respectto the secondquestior—whether number agreementwith
verb and prediative adjectiveis a single process—weare interestedin
whetherthe numter errorsare presentin the adjedive alone,in the verb
alone, or in both. Table 9 shows the distribuion of number errors
disregardingwhether gender errors were or not presentin the same
responsesin this table, the column labeled NumAdj is the sum of the
columnslabeled Gen&NumAd and NumAd (Table 7); and the colum
labeled NumAdi&Verb is the sum of the columns previously labeled
Gen&NumAdj&Verb and NumAdj&Verb (Table 7). The statistical
analysesof the new responsecategoris follow.

2.5.7 Analysisof Numbe AgreemenErrors in Adjective (NumAdj)

Fornumberagreementerrorsin adjectve, no analsiswasperformedbecase
thereweretoo few errors.

2.5.8 Analysis of Number Agreement Errors in Adjective and Verb
(NumAdj&\erb)

Analysesof numter agreenent errorsin adjective andverb showeda strong
effectof numbker conguency(F1(1,31)=19.7,p<.01;F2(1,61)=16.4,p<
.01) due to more errors for numbker-mismathed condtions. The effect of
genderwas significart only in the items analyss (F1(1, 31) = 2.5,p = .12;
F2(1,61)=5.7,p < .05); this significanteffectrefleds the greger numter of
errorsfor itemswith a feminine head.

To addressthe secom questiondirectly by meansof a statistical teg is hardly
possible, given that two of the three columns of interest consist almost
entirely of empy cels. But it could be arguel thatthis lack of numker errors
in eitherthe adjectve alore or the verbalone,andthefact thatall the number
errors affect both targetssimultaneouly obviaes the needfor any further
statisticalanalysis.

3. Discussio
The reslts of principal interest are asfollows:

*  Thenumter of combinedgenderandnumter errorsis asexpectedf the
two features were processe independatly.
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e The numter of combinal numbererrorsin adjectiveand verb is much
greder than would be expeded if the errorsin both targes occured
independently

* Gerder agreement errors (in the adjectivg are sensitive to gender
conguency and to number conguency, whereas number agreement
emors are most clearly sersitive to number congruency but also
margnally to gendercongruency

» Lasty, the correct respnsesshow a consstent effect of gender,with
more correctresponsesvhen the genderof the headnounis maguline.

Before proceedng with the disaussion, let us addresshere a possibe
objectionto the interpretation of the results.The desgn of the experiment
necessaly requiredthe comparisonof sentencs containingdifferent nouns
for the study of gramnatical gender,given that gr-nounsdo not have an
oppositegendercounerpart(el establq ‘the stablé; la establais a nonword)
This raisesthe questim of whethe the resultsobtainel aredueto differences
in plausihlity betwee the different sentence in the different condtions
instead of to the variable manipulaed (i.e., gender). Although this is a
possiblity in this and all expeimentswith sentencs as stimuli (and even
whenthe independentvariableonly alters the senenceminimally), there are
two rea®ns why we considerthis factor an unlikely confound. First, if
plausiblity differenceswererespondble for the effectsfound in the critical
error categories they would be also expeded to repoducethe pattern of
resultsin the miscellaneas responses~or both types of items (with gr- and
se-nouns) the miscellaneas response®only showeda gendereffect, with
more miscdlaneots responsegor items with feminine heads.But the most
critical effect of gendercongruencywas not sigrificant in this category
Second previousstudes havefailed to find any relaion betwea preanble
plausiblity anderrorindudion. For exampe, a posthoc plausibility teg for
another experiment of similar characteristics (Antbn-Méndez 1999,
experiment1l—an study of attraction errors comparing gramrratical and
semanticgender)clearly showed no effect of plausibility (seealso Franck
Vigliocco & Nicol, in press).

With respect to the two main questions addresse in this experment, the
arswers are clear. As to whether gender and numbe are linked or
independat of eachother for the purposesof agreement,the resuts show
thatthey areindependat. If theywerelinked, the adjective would havebeen
expectedto show a combinal number and gender error wheneverboth
propertes mismatchedn the attracor andthe headnouns,but actuallythere
wereonly asmary conbined errors aswould havebeenexpectedf the two
nounfeatues,genderand numker, were being processedindependently.An
alternaive explanationis thatthe reducednumter of combinederrasis due
to differental detectionduring a postprodgtion monitoring phase(Levelt
1989). This would imply that double erras are easierto detectand correct
thanssingle errors,thusthe gendererror in la vista de los puertos es bonito

© Blackwell Publisherd_td, 2002



The Relation betweenGenderand Numbe AgreemehProcesing 21

(‘The.rem.sc view.Fem.sG of themascpL portsmascrL is.sc pretty.masc.s@)

would be moredifficult to detectthanthe genderandnumker errorin la vista
de los puertos son bonitos (‘The.rem.sc view.rem.sc of the.masc.pL

portsmasc.pL arepL pretty.masc.pL). This is, however quite counterintitive
to any native spealer in the sensethat, given thos two sentencs, a heaer
would be more likely to detect the first error than the secom (and
presumablymonitoring one’sown speechis akin to monitoring the speecthof
others).Further, the fact that the distribution of combined errors so closely
matchesthat of expectedindependen douwble errors suppots the claim that
this reducednumkber of observeddouble errors is indeed due to the lower
probability of occurenceof two independat events.

The independenc®f genderand numberdemonstratedy theseresultsis
morecompatiblewith the theoryof agreementhat postulategeaturego bethe
sourceof the errors(Eberhard1993, Vigliocco & Nicol 1998) as opposedo
headmisselectionBates& McWhinney1989;Fayol,Largy & Lemaire1994).
Theresultsarealsoin accordancavith previousstudies(lgoa, Garéa-Albea&
Sanchez-Casad999; Centeno& Obler, 1994), and they are compatiblewith
theoreticalaccountghat considerthis independencesuchasPicallo’s (1991).

As to whethe agreenent betwee one sour@ (subjet¢ head)and several
targets(verb and predicative adjectve) is carriedout sepaately, the answer
seemgo bethatit is not. If it were,therewould havebeennumkbker agreenent
errorsin the adjectve independetly of number agreemenerrorsin the verb
(seecolumnsNumAdj andNumVerbin Table9), but almostno errors of this
sortwerefound. The overwhéming majoiity of numbererrors affectedboth
the adjectve andthe verbin the samesentencgseecolumn NumAdj&V erb
in Table 9). The conclwion is that the same agreementmecharsm is
responsibldor specfying the numter featuesin both targets.

Alternatively, it could be postulaed that the numberin one of the two
targetsis specifieddirecty from the subecthead wherea the numberonthe
othertargetis deternined from the numker in the former one.In this case it
is most natual to think that the number agreenent in the verb would be
determired by the subjct head and that the numter in the predicative
adjectivewould be determired by the verb, given that all sentencehavea
verb agreeiny with the subjectin numberbut only a subsetof senences
contain a predcaive adedive. Although this is a viabe altemative
hypothesis,it seemsunnecssarily complicated,given that we know from
linguistic analyss thatthe soura or controller of the numberagreenentis the
noun (see,for exampk, Corbet 1991),and it would imply that the verb is
transformedrom target of the agreenent relationto soure.

Number agreement errors showed the usual sensitivity to number
mismatch,and the genderagreenent errors showedthe expectedsensitvity
to gendermismatch. Howeve, the patten of resuts for the single genderor
numberagreenent errors was not altogeher as expedted. Given that gender
and numberappea to be processedindependetly (as disaussedearlier), it
seemsstrangethat the patternof gendererrorsshowed a clear sensitivity to
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numbermismath andthatnumter errors appeaed to be somewhatsensiive
to gendemismacth at leastin the itemsanalysis.Genderagreenenterrorsin
theadjectve (GenAdj) aremorecommonwhenthe numkbersof thetwo nouns
in the preambé are matchel—thatis, when both nounsaresingular. Number
agreenenterrors(Num in Table8) arealsomore conmonwhenthe gendes
of the two nounsmatch.

Thisappaentparadox—thatgenderandnumberareprocessedndependently
but are also mutually send#tive to each other—ca be easily resolved The
indepenénceresultappliesto theway thetwo features areprocessedn orderto
establishagreemat with atargd thatneeldsto agreein bothgenderandnumber
with the head(predicatve adjective, in this case) whethe they aretreatedasa
packageor whethertheprediative adjectivegetseachof thefeaturesapartfrom
theotherone.This questiomealsto beansweredy conmparingthe probailities
of combined errorswith the probailities of single errors, andthis comparison
showsthat the two features are independently transfered or applied to the
adjective.A differentissueis whethe the featurespresentin the sourceof the
agreemet—subject headnoun—affet the numberof singleerrorsin thetarge;
that is, whethe the presege of an agreemen feature makesthe erroneous
transferof anotheronemoredifficult. Here,the answerseemso be affirmative
—errorsof onetype increaseif the source of the agreemat and the elerment
introdudng corfusion (the attrador) are more similar in other regects.This
resultconforns well with the theoryof headmisselectia, which would predid
thatthe greaterthe similarity of attracta andheal, the greaterthe likelihood of
causingconfusion. This corclusioncontrastswith the concluson extracedfrom
the result of featureindepene@nce statedearlier, which supportsa theay of
featurepermlation. Howe\er, the patternfor singleerrorsbeingsensitiveto the
other featurein the sourcecan also be explaina by the performance of a
monitoring systen (Levelt 1989, for which the sameprediction holds—the
greaterthe similarity betwea the two nours, the greaterthe likelihood that the
errorwould passunnoticed

The fact that both leves of genderbehavesimilady, not interacting with
any of the othe factors in the experiment, might seemsurprisng in light of
previousemgprical studies(Ilgoa, Garcia-Albea& Sanchez-Cass1999;Elias-
Cintron 1995) and theoreti@l propogls (Di Domento 1995, Elias-Cinton
1995) in suppot of the differencesbetwee grammaical and senantic
genderBut a possibe differencebetwea the two levelsof gendemwould not
necessaly imply that they have a different relaion with numker, and the
results of this experimentindicate that, indeed, both grammatical gender
agreenent and semanit genderagreementare equally independen from
numberagreement

The genderof se-rounsis moresimilar to number,andit might havebeen
expectedo belinked to number,asreflectedin somelinguistic theories Jike
that of Di Domenico (1995). Recall that she postuldes that the semantic
genderand numter arevery strongly asso@tedandevenshae a postion in
the syntactictree. In contras, Picallo (1991) consters the two types of
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featuresto be independat. The emgrical resultsrepoted hereoffer suppot
for the latter ratherthanthe former analsis.

A point to bearin mind, however is that the anaysis of Di Domento is
basedmainly on Italian, whereasthe one of Picallo is basedmainly on
Catalanalthoughboth areclaimedto apply to SpanishGiventhatltalian, on
the onehand,and Spansh and Catalan,on the othe, differ morphobgically
in the sensethat genderand numbershae a momphemein ltalian but are
realizedby different morphemesn Spanishijt is possibé that the degreeof
independaceof thetwo is indeeddifferentin the two languageslt would be
interestingin this respgect to conductthe sameexpeimentin Italian.

A gendereffect—a differencebetweenmascuine andfeminine genders—
wasfoundfor the correctresponseategoy. Although masuline genderhas
beenconstderedthe default genderin theoreti@l accounts (Harris 1991),a
differencebetweenthe gendersvasnot necessaly expeded from a psyche
linguistic perpective becausdothgendes canbethoudht to be specfied (as
opposedto having one genderleft unspedied—the default—anl the othe
marked asis the casewith numter). In fact, no asymnetry in gendemarking
was found in most empirical studieson gender(in Italian [Viglio cco and
Franck1999];in Spanish[lgoa, Garca-Albea& Sanchez-Cass1999;Antbn-
Méndez 1999, experimentl]), nor in the analysis of spontaneos speech
errorsin Spanish(lgoa, Garca-Albea& SanchezCasasl999).But an effect
of genderhashbeenreportedfor Frend (Vigliocco & Frandk 1999).

The genderrestt is puzzing becase the direction of the asymnetry is
oppositeto that found in studes of numberagreenent with respectto the
defaultnumkber. This maybebecaus¢he defaultnumberis unmarkea, butthe
defaultgenderdoesnotseemto be unmarkel. Masailine gendeiis constered
the default becauseit is appliedto new nours, it is more commonthan
feminine agreement,and, furthemore, it is the agreenent choicein unclear
cases—thais, when the subjectis not specificandis left unmentiond, asin
fueazarosq('it washazardousmasc’, where'it' canbetheadventre,theday,
etc.), or mixed cases,such as when there are two conjoned headswith
different gendes, asin el barberoy su mujer parec¢an enojados(‘the .masc
barbemasc andhis wife.rem lookedangrymasc.pl’). Therefore wha maybe
happeningn thesecases wherea gendereffectwasfoundis not somuch the
resultof havingasymmetrially markedgendersasof spealers’ tencencyto
imposemascuine agreementwheneverin doubt. Another possiblity, given
thattheitem setswith masculineandfeminine nounsweredifferent, is thatthe
sentencewith feminine headswvere morediffi cult in some way thatwe have
not beenable to detect,which would be consisent with the fact that the
miscellaneasresponsesalso showed a gendereffect.

But why is this effect sovariable,being foundin somerespnsecategoies
andnototheas?And why wasit notfoundin Italian?Onepossibiity is thatthe
effectis asmalloneandwill only befoundwhen the number of responses a
given categoryis large enough;it is possble that, in sone expeiments,the
effectwasnotfoundbecawseof afloor effect. Thisexplanatio is suppotedby
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the fact that a trend can be found in the resuts from the expefments or
responseategores wherethe effectis not staistically significant.

In sum the resuts in this experimentshow that genderand number
agreenent are carried out independatly, but numberagreementwith one
target—he verb—is relatedto numberagreenent with anothertarget—he
predicae adjectve. Furthermore,it has beenfound that singe genderor
numbererrorsaresensiive to the otherfeature’s conguency,which could be
the resultof posproductionerror correction.
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