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statisticallearningonerrorsinargumentstructure.TheLinguisticAssociationofKorea

Journal,21(3),55-78.Ithasoftenbeenreported(cf.Bowerman,1974)thatL1children

orL2learnerstend tomakeerrorsintheuseofverbsorpredicates.They

over-passivize,over-causativize,orover-intransitivizeverbsorpredicateswhenthey

haveinsufficientorincorrectknowledgeofthelanguagetheytrytoacquireorlearn.

Weexaminethesethreetypesoferrors,investigatingwhatpartofsyntaxis

responsiblefortheseerrors,andhowlanguagedevelopmentorlearningproceedson

thebasisofthelanguageinputavailabletoL1childrenorL2learnerstoovercome

theseerrors.Weproposethatallthreecasesofover-generalizationareascribedto

thefunctionalcategory,i.e.thelittlev,whichisresponsibleforargumentstructure

alternations.L1childrenorL2learnersarepresumablylackingordeficientinthis

functionalcategory.However,theycapitalizeonstatisticallearningtolearntheexact

category ofaverb orpredicateon thebasisofitsdistributionalproperties,

identifyingwhatverborpredicatecancombinewitharightkindoflittlev.
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1. Introduction 

L1childrenorL2learnersoftenmakeerrorsinusingalanguageespecially
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inthecourseofacquiring/learningit.Wecansaythattheydosobecauseof

insufficientorincorrectknowledgeaboutthelinguisticfeaturesofthelanguage

theytrytoacquireorlearn.Thispaperisconcernedinparticularwitherrors

thatL1childrenorL2learnersmakeregardingtheuseofpredicates/verbsand

theirargumentstructure.Morespecifically,thispaperisconcerned with

over-passivizationasin(1),over-causativization(orover-(di)transitivization)as

in(2),andover-intransitivizationasin(3)below:

(1)OVER-PASSIVIZATION

a.Themostmemorableexperienceofmylifewashappened15yearsago.

(Zobl,1989)

b.Rushhourtrafficcanbevanishedbecauseworkingathomeisanew

version. (Yip,1995)

(2)OVER-CAUSATIVIZATION

a.Iwanttostaythisrubberbandon.(=letitstayon;leaveiton)

(Christy,3;7)

b.Don’ttightthis‘causeItightthis.(=tighten)(Eva,2;4)

c.Iwanta…wanta…wantaroundit.(=makeitgoaround;turnit)

(Christy,3;0)

d.No,mommy,don’teatheryet,she’ssmelly!(=makehereat;feed

her)(Christy,3;8) (Bowerman,1974)

(3)OVER-INTRANSITIVIZATION

a.Howcomethesetwobroke?Bywho?(Christy,7;6)(Bowerman,1991)

b.Iwannatakeitoutsoitcan'tputonmynose.(Jennifer,2;10)

(Lord,1979)

Thispaperexploresthesecasesoferrorsfrom thetwoperspectives.Oneis

syntax,andtheotherisstatisticallearning.Takingintoaccountthethreetypes

oferrorsabove,welookintowhatpartofsyntaxcomesintoplay,andtowhat

extentstatisticallearning ofrelevantpropertiesfrom thelanguageinput

availabletoL1childrenorL2learnersisinstrumentalinovercomingtheerrors

inquestion.
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2. Description of the data

Thefollowing examplesshow thatL1children do notmakeaclear

distinctionbetweenpassivesandintransitiveinchoatives.Basedonherown

diarynotesoftheirspontaneousdata,Bowerman(1991)reportedthather

daughters(Christy(C)andEva(E))usedpassivesforspontaneouseventsfor

whichadultswouldtypicallyuseintransitiveinchoatives.

(4)a.E5;2Grasshoppersjustjumpinthegrasssotheycanbehided.

b.E6;1Doyouwantobedied?(=Doyouwanttodie?Inafantasy

gameinwhichpeopledieunlesstheytakeacertainmedicine.)

c.E7;2Iwantawalkonavolcano,butonethat'salreadybeenfired.

Idon'twanttowalkononethat'sgoingtofire(=erupt;note

changetoamoreappropriateverbforminthesecondsentence.)

d.C6;9They'renotbloomed.(Lookingatcutflowerswithbudsthat

neverdeveloped.) (p.19)

Bowerman'sdaughtersdidnotapplypassivesonlytospontaneousevents,

either.Shereportedthatherdaughtersalsousedintransitiveinchoativeswhen

theyfocusedonwhathappenedtothethemeandlefttheagentargumentDP

outofconsideration,where adultswould preferpassivesto intransitive

inchoatives.

(5)a.C2;3Itblowedup(=inflated;RightafterFinflatedabeachballforC.)

b.C3;9Andthenthecookieswallowedand(then)wentdowndown

down.(Tellingastoryabouttheadventuresofacookie.) (p.24-5)

TheuseofobliqueagentphrasesbyorfromPPtogetherwithintransitive

inchoativesalsoimplieschildren'sincompleteknowledgeaboutthedifference

betweenpassivesandintransitiveinchoatives.

(6)a.C7;6How comethesetwobroke?Bywho?(Holdingpiecesofa

constructiontoy)

b.Ex;xItscrunchedupfrom BrandonandBarclay.1)(p.24-5)
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c.C2;11Bertknockeddown.(AfterseeingBerttoppleoveronTV.)

d.C4;5Butthepartsmightlose.(Concernedabouttakingagameto

schoolwithher.)

Lord(1979)alsoreportedsimilarexamplesofintransitiveinchoativeerrors,

asfollows2):

(7)a.Maybeit'sabuildingbuildingup.(Damon2;9)

b.Iwannatakeitoutsoitcan'tputonmynose.(Jennifer2;10)

c.ComeandseewhatJennygottoday.Pull.Pull!(Benjy3;1)

d.Theydidn'tthrow in!(Damon3;4)

e.Youkeepontalkingtoher!Andthatmakesmebother!(Benjy

3;11)

Inthecontextof(7c)pulliserroneouslyusedasanintransitiveinchoative:

thechildispullingonhisreluctantmotherandaskingthatshecomealong.

Andnotethattheinchoativeverbbotherin(7e)isthecomplementoftheverb

makeintheperiphrasticcausativeconstruction.

Bowerman(1974)alsofounderrorsintheoppositedirection,withstrictly

intransitiveinchoativeverbsproduced astransitivecausativesin causative

errors.Thefollowingexamples,takenfrom Bowerman(1974),illustratethe

over-causativizationofanintransitiveverborevenanadjective.

(8)a.C3;5How comeyouhadalittletroublinggoingit?(M [Mother]

couldn’tstartacar.)

b.C7;5Buthedisappearedthegreenoneandhedisappearedthe

blueone!(WatchingmagiciandotrickswithscarvesonTV.)

c.C12;3Saltclingsittogether.(AsCmixesplaydough.)

d.E4;3CanIglowhim?(Wantstoplaywithamonstertoythatglows

1)Childrenusefrominsteadofbyattheearlystageofdevelopmentofpassives(Bowerman,

1991).

2)Throughoutthepaper,theDamonerrorsarefrom Clark’s(1993)unpublisheddiarydata;

theJenniferandBenjyerrors,fromLord(1979);andtherest,fromBowerman(1974,1982,

1991).
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afterbeingheldunderalight.)

e.C5;0OK.Ifyouwantittodie.E’sgonnadieit.She’sgonna

makeitdie.(C’ssisterEisabouttotouchamoth.)

f.E2;4Don’ttightthis‘causeItightthis.(=tighten)

Likewise,Marcotte(2005)reportedthatchildrenovergeneralizethecausative

alternation:theymakecausativealternationerrors.Diarystudiesofchildren

(Lord,1979;Clark,1993)alsodocumented somemoreoftheseuses.For

instance,theverbsin(9)(including(9a)and(9b),againtakenfrom Bowerman

(1974))areerroneouslyusedastransitivecausativesincausativeerrors:

(9)a.Don'tgiggleme.(Eva3;0)

b.I'm singinghim.(Christy3;1)

c.FirstIwanttoresquirthim andthenI'llhophim ontotheside.

(Damon3;6)

d.Youcandrinkmethemilk.(Jennifer3;8)

e.ThetigerwillcomeandeatDavidandthenhewillbediedand

Iwon'thavealittlebrotheranymore.(Hilary4;x)3)

Notethat(9d)isanerroneousditransitiveuseofatransitiveverb;we

subsumesuchexamplesundertheterm transitivecausativeforexpository

purposes.Notealsothepassiveuseoftransitivediein(9e).

3. The problem with Pinker s (1989) analysis

Inthissection,wearegoingtoreview Pinker's(1989)initialattemptto

accountforargumentstructurealternationsbetweenintransitiveinchoativesand

transitivecausatives,andtheL1acquisitionofthem.OnPinker's(1989)account,

linkingrulesforargumentstructurealternationsare,in essence,semantic

operationsratherthansyntacticones,soasanaturalconsequencetheydiscern

thesemanticfeaturesofverbs.Inotherwords,correctlinkingmustfollow

3)TheDamonerrorsarefromClark’sunpublisheddiarydata;theJenniferandBenjyerrors

from Lord(1979);andtherestfrom Bowerman(1974,1982).
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automaticallyfrom meaning.SincePinker'stheorypostulatesthatchildrenare

bornwithlinkingrules,childrenmustbeabletolinktheargumentsofaverb

correctlyaslongaschildrenhaveacquiredthemeaningoftheverbcorrectly.

Forexample,theruleforthecausativealternation,inPinker’sanalysis,takes

apredicatethatdenotesa'change'(aneventofactingormovinginsomeway)

andaltersitintoapredicatethatdenotes'byactingon,causetochange(ina

certain specified way).'(Orviceversa,thistimederiving an intransitive

inchoativeverbfrom atransitivecausative:theruleisbidirectionalandcan

workineitherdirection.)LinkingrulesdictatethatthefirstargumentofCAUSE,

theagent,isrealizedasthesubjectandthesecondargument,theaffectedentity,

isrealizedastheobject.

ButthereisacriticalshortcominginPinker’saccount:thereareverbsthat

meettheserestrictionsandyetdonotalternate.Forexample,whycan’tdisappear

undergothecausativealternation,giventhatitsatisfiestherequirementthatthe

verbdenoteachange?Tocopewiththisproblem,Pinker(1989)proposed

breakingdowneachruleforalternationintotwolevels:abroad-rangeruleand

one or more narrow-range rules, which are semantically more

narrowed-down/finer-grainedversionsofthebroad-rangerule.Thebroad-range

ruleimposesthenecessaryconditionsforaverbtoalternate,butdoesnot

stipulatewhetherornotitactuallydoesalternate.Thenarrow-rangerules,in

contrast,definethesufficientconditions.

In moredetail,Pinkerdefined thebroad-rangeruleforthecausative

alternationasrestrictivelyasthefactsofadultEnglishwillpermit:First,the

causedeventmustbe<+dynamic>(i.e.,theverbmusthavethefeatureACTor

GO initssemanticrepresentation);second,thecausingeventmustentailan

ACTwherebyanagentactsonapatient;andthird,thisactmustbringabout

thecausedeventdirectly.Pinkermovedontoproposethateachbroad-range

ruleisassociatedwithoneormorenarrow-rangerules:from thecandidate

alternatingverbsallowedbythebroad-rangerule,thenarrow rangerules

imposes a more fine-grained filter,selecting semantically homogeneous

subclassesofverbsthatdoindeedalternate.

In view oflanguageacquisition,children areexpected to definethe

broad-rangerulethroughatop-downprocessofformulationoververbsthat

havebeenobservedtodisplaythealternation.Atthesametime,theyare



On the interplay between syntax and statistical learning on errors in argument structure∣ 61

expectedtodefinenarrow-rangerulesthroughaconservativebottom-upprocess

inwhichtherighttoundergothealternationgeneralizes,butonlywithinthe

rangeofeachsemanticclassforwhichaninstanceofanalternatingverbhas

been observed.Crucially,whatconsistsin a relevantsemanticclassof

alternation iscircumscribed by innate mechanisms(See Pinker(1989,p.

273-280)).TheimportantthesisofPinker’smodelis,then,thatthechild’srules

arecorrectlyconstrainedfrom thebeginning,4)sothereisnoneedtoexplain

how retreatorrecoveringfrom errorsinargumentstructurealternationscan

occurintheabsenceofnegativeevidence.

Second,anumberofsucherrorsastheoneswesawinsection2arenot

reallycompatiblewiththeviewthatthechild’sgrammarisperfectlyadult-like

from thebeginningexceptforone-shotinnovations,whichmakeacreative

impromptu use of the broad-range rule, perhaps especially under

communicativeneedswhenthechilddoesn'tknoworcan’trememberabetter

verb.Thefrequencyofmanyoftheerrorsmadebychildren,however,argues

againstPinker’s'one-shotinnovation'hypothesis(asPinker(1989,p.325)also

recognizes).AsBowermanandCroft(2007,p.289)note,forexample,Christy

(Bowerman'sdaughter)causativizedstay(e.g.,staythedooropen)atleast43

timesbetweentheagesof2;4and10;4,longaftersheknewandusuallyused

themoreappropriateverbskeepandleave.Shealsocausativizedgoatleast28

timesbetweentheagesof2;8and7;11,longaftersheknew verbslikesend

andtake.Oftenthechildcausativizedaverberroneouslyevenwellafteran

appropriatecounterpartforitalreadysettled down intheirspeech (e.g.,

causativecomevs.bring).

4)AsreviewerCpointedout,Pinker(1989,349)speculatedthat"anadult’snarrow-classrules

correspondtotheverbsthathappentoalternateinhis...lexiconatamaturationally

determinedcriticalpoint,presumablyaroundpuberty’’.Nowthequestionishowchildren

cometoformulatenarrow-classrulesuptopuberty.Theycandosorelyingonthe

semantics,orsyntax,orsemantics-syntaxinteractionofpredicates.RefertoAmbridge,Pine,

Rowland,andYoung(2008)fortherelevantdiscussionsonthisissue.



62 ∣Myung-Kwan Park ․ Euhee Kim

4. Toward an analysis  

4.1. The development of the little v

BankingonthepreviousworkbyHaleandKeyser(1993),amongothers,

Chomsky(1995)redefinedthehighershellstructureforVPproposedbyLarson

(1988)bysuggestingthattheupperverbalshellisnotprojectedfromanempty

head,butfromaphoneticallynull'light'verbv,asrepresentedschematicallyin

(10):

(10) vP

externalargument v'

v VP

directobject V'

V indirectobject

AsHornsteinetal.(2005)pointedout,roughlyspeaking,alightverbisa

verbwhosemeaningisheavilyattributedtothatofitscomplement.Ascanbe

seenin(11)below,theverbtakeineachofthesentences,forinstance,is

presumablyratherdifferent.Thisisbecausetakeinthesesentencesisalight

verbanditsmeaningiscontingentonthemeaningofshowerandnap.Thelight

verbanditscomplementmaythusbeanalyzedasformingakindofcomplex

predicate.

(11)a.Johntookashower.

b.Johntookanap.

Anotheroft-mentionedadvantageofthedouble-shellstructureforsimple

transitiveconstructionsisthatitaccountsforthewell-knownrelationbetween

accusativeCaseandexternaltheta-role,whichrendersitselfintoBurzio's(1986,

p.178)Generalization.Accordingtothisgeneralization,"[a]llandonlythe
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verbsthatcanassignaθ-roletothesubjectcanassignaccusativeCasetoan

object.[subject=externalargument]".Considerthecausative/inchoativepairin

(12),forexample:

(12)a.Tom brokethecup. (Causative)

b.Thecupbroke. (Inchoative)

In(12a),thecausativeverbbreakassignsitsexternaltheta-roletoTomand

accusativeCasetothecup.In(12b),incontrast,theintransitiveinchoativebreak

doesnotassignanexternaltheta-role,andneitherdoesitCase-markitsobject;

thecupgeneratedasacomplementoftheintransitiveinchoativemustthen

moveto[Spec,TP]inordertobeCase-marked.Ifsimpletransitiveconstructions

alsohavetwoverbalshellsandiftheexternalargumentisinthespecifierof

theoutershell,Burzio'sGeneralizationmayberegardedasastatementabout

theroleofthelightverbv:itistheelementresponsibleforbothexternal

theta-role assignment and accusative Case-checking.Thus,the different

propertiesofthecausative/inchoativepairin(12)canreceiveanappropriate

analysisiftheirverbalstructuresareaccountedforalongthelinesof(13),with

twoshellsforcausativesasin(13a)andoneforinchoativesasin(13b).Or

alternatively,intransitiveinchoativesmayhavethelightverb,butthislight

verbcarriesthe[-CAUSE]featureratherthan[+CAUSE]feature,asin(13c):

(13)a. vP b. VP

DP v' V DP

Thearmy v VP theship

[+CAUSE]

V DP

sink

theship
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c. vP

v'

v VP

[-CAUSE]

V DP

sink

theship

Independentevidencefordistinguishingcausative/inchoativepairsinterms

ofverbalshellsistakenfrom languageswherethecausativeinstancemust

haveaverbalcausativemarker.InKannada,forexample,thecausativeversion

of(14a)containsthecausativemarker-is-,asshownbythecontrastbetween

(14b)and(14c)takenfrom Lidz(2003):

(14)Kannada

a.neerkud-i-tu

waterboil-PST-3SN

‘Thewaterboiled.’

b.*naan-uneer-annukud-id-e

I-NOM water-ACCboil-PST-1S

‘Iboiledthewater.’

c.naan-uneer-annukud-is-id-e

I-NOM water-ACCboil-CAUS-PST-1S

‘Iboiledthewater.’

Giventheanalysisof(12)usingthestructurein(13),EnglishandKannada

maybeaccountedforalongthesamelineif-is-'CAUSE'in(14c)isactuallyan

overtlyrealizedlightverb,comparabletothephoneticallyemptylittlevin

(13a).

TherelatedpointmadebyHornsteinetal.(2005)concernsactive/passive

pairssuchastheoneillustratedin(15).
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(15)a.Johnbuiltthathouselastyear.

b.Thathousewasbuilt(byJohn)lastyear.

Asiswellknown,passiveconstructionsaretaken toundergoaprocess

suppressingaccusativeCaseassignmentandremovingthestatusoftheexternal

theta-rolebyrealizingitasanadjunct.If,aspointedoutabove,theproposed

lightverbofsimpletransitiveconstructionsistheelementthatassignsboththe

externalthat-roleandaccusativeCase,thenitfollowsthatamorpho-syntactic

processoverthelightverbcanchangebothCase-andtheta-properties.Thus,

thelocusofpassiveandactivealternationsisascribedtothelittlevandits

properties,asrepresentedinthefollowingtreediagram:

(16) vP

(externalargument) v'

v VP

ACTIVE/PASSIVE

V'

V DP

Theemerginggeneralizationaboutargumentstructurealternationssuchas

causatives and inchoatives, actives and passives, and transitives and

intransitivesisthattheyallcomedowntothelittlevanditsproperties.In

otherwords,thelittlevcanpickupfeaturesthatdeterminetheactualsyntactic

realizationofbothinternalandexternalargumentsintheverbaldomain.We

provisionallyproposethatthelittlevcanberealizedinseveralwayswith

differentarraysoffeatures,asfollows:

(17)a.causativev:[+Acc],[+EA]

b.simpleintransitivev:[-Acc],[+EA]

c.inchoativev:[-Acc],[-EA],[-bepass]

d.passivev:[-Acc],[-EA],[+bepass]
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Here[+EA]representstherequirementforassigninganexternalthetarole,and

[+bepass]representstherequirementformergingwithapassiveauxiliaryverb

be.Theminusvaluerepresentstheabsenceofsucharequirement.

Thisroleofthelittlevhasafar-reachingconsequenceontheanalysisof

argumentstructurealternations.Sincethelittlevisthelocusofargument

structurealternations,withoutmakingarightchoiceofitthefinalsyntactic

outputwilldeviatefrom thecorrectform oftheargumentstructureofaverb.

AsL1childrenorL2learnershavetheabsenceorlimiteduseoffunctional

categoriesingeneral,5)itdoesnotseem allthatstrangethattheyareproneto

makeerrorsinargumentstructurealternations,whichwesaw intheprevious

section.

Someremarksareinorderonthecategoryofaphraseselectedbythelittle

v.IthasbeenknownthatthecomplementofthelittlevisthelargeVP.

However,Marantz(1997,2001)alongwithArad(2003,2005)proposedthatthis

complementisprojectedfrom acategory-neutralroot,andthelittlevisa

categorydetermininghead.Forexample,averblikehammerconsistsofaroot

√HAMMERthatcouldtheoreticallybeeitheranounorverb,andafunctional

headvthat‘verbalizes’it.

(18) vP

v'

v √P

√

√HAMMER

5)ReviewerBcommentedthatthekindoferrorsbroughtforthinthissectionthataremade

byL2learnerspointtothefactthattheL2learnergrammarinfactprojectsthelittlevin

theclausalstructure.Inotherwords,L2learnersmakesaproductiveuseofit,even

over-generalizingittomergewithinappropriatepredicates.Obviously,inthetextwedidn't

explorethispossibility,butthepossibilityofchildrenorlearnersstartingwithinsufficient

knowledgeofbutdevelopingknowledgeofthelittlevandrelevantdistributionalproperties

inthecourseoflearningoracquisition.
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Whenweadoptthisidea,itisnotnecessarytoinsertaverbastheheadof

thecomplementselectedbythelittlev.Rather,itispossibletoinsertany

category-neutralheadthatchangestoaverballittlevPbycombiningwiththe

category-determining littlev.In fact,L1children'sover-causativization of

adjectivesorprepositionspointtothefactthatwhentheydonotacquirethe

correctfunctionofthelittlev,theycaninsteadincorrectlyuseadjectivesand

prepositionsfor(causative)verbs,ascanbeseenbythefollowingexamples

takenfrom Bowerman(1974):6)

Adjectives

(19)Don’ttightthis‘causeItightthis.(=tighten)(Eva,2;4)

(20)Fullitup!(=makeitfull;fillitup)(Christy,2;3)

(21)I’m gonnasharpthispencil.(=sharpen)(Christy,3;1)

LocativeParticles

(22)Iwanta…wanta…wantaround it.(= makeitgoaround;turn it)

(Christy,3;0)

(23)Upyourlegs!(=makeyourlegsgoup;putyourlegsup)(Christy,3;1)

(24)I’m gonnaroundit.(=makeitround;rollitintoaball)(Eva,3;8)

4.2. The lack/deficiency of the functional category v by native children or L2 

learners

Theinconsistentuseofthefunctionalmorphemesandmovementoperations

attributedtothem inchildren'sspeechhasraisedquestionsabouttheirrolein

earlygrammars.Somedifferentproposalshavebeenmade,eachtakingeithera

MaturationorContinuityperspective.Thesetwoperspectivestakedifferent

approachestothenatureofchildren'searlysyntacticrepresentationsandtothe

kindsofmechanismsinherentin developmentalshift.From aMaturation

standpoint,achild'sgrammarcanhavedistinctivepropertiesnotpresentinan

6)ReviewerAclaimedthatthereisapossibilitythatchildrenusethenullcounterpartofthe

causativemorpheme-enin(18)-(23).Thismeansthatachild'sgrammarinsertsthe

[+CAUSE]featureinthelittlev,unlikethesuggestioninthetextthatitlacksthefunctional

categoryorrelevantfeaturesconstitutingit.
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adultsystem.Developmentalchangesinlinguisticbehaviorareaccountedfor

byqualitativeshiftsinthesystem underlyingsuchbehavior.Inotherwords,

changesinlinguisticbehaviorstem from shiftsininternalmechanisms.In

contrast,from aContinuitystandpoint,thechild'sgrammarismoldedofthe

same categories and principles as an adult grammar (Pinker,1984).

Developmentalchangesin linguisticbehaviorproceed in accordancewith

quantitative,incrementalshiftsintheexistingsystem.Externalfactors,orthe

interactionofexternalfactorswiththeunderlyingsystem,canbringabout

developmentalchangesfrom aContinuitystandpoint.

Proponents ofone Maturation view have argued thatno functional

categoriesareprojectedinchildren'searliestgrammars(e.g.,Radford(1988,

1990,1992)).Theyhavesuggestedthattheabsenceorlimiteduseoffunctional

morphemesand distributionaltraitsattributed tothem renderevidenceof

deficitsinunderlyingsyntacticrepresentation.AccordingtoRadford's(1988,

1990)Maturation account,children's early stage in syntactic acquisition

maintainsa lexicalgrammar,whereutterancesareconstructed oflexical

categoryprojections,suchasadjectivephrase(AP),nounphrase(NP),verb

phrase(VP),andprepositionalphrase(PP),butlackingfunctionalcategories.

Radford argued thatutterancesduring thisstage ofchild language are

structurallyanalogoustoadultsmallclausesratherthanadultrootclauses.As

thename'Maturation'suggests,researchersinfavorofthispositionhave

proposedthatthedevelopmentalshiftintroducingtheprojectionoffunctional

categoriesinchildren'sgrammarscomesaboutthroughneurologicalmaturation

betweentheagesof2;0and2;6.

From one Continuity standpoint,the child's initialrepresentation of

functionalstructureisassumedtoconsistofcategoriesandprinciplesfoundin

theadultsystem.Advocatesoflessstrongversionsofcontinuitytakeomissions

offunctionalmorphemesandlimiteduseofmovementoperationsinchildren's

speech possibly to pointto deficitsin syntacticrepresentation.However,

accordingtothisperspective,changesintheunderlyingsystem throughout

developmentdonotcomefrom afundamentalrestructuringofcompetence

through maturation,butinstead follow from the gradualinteraction of

Universal Grammar (UG) and the ambient language input,which is

instrumentalintheemergenceofaparticularlanguagegrammar.Oneexample
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ofthisviewistheFunctionalUnderspecificationHypothesis(Déprez,1994).In

ordertoaccountfortheapparentoptionalityofDP-movementandV-to-C

movementinearlygrammars,Déprezsuggestedthatfunctionalcategoriesare

fullyavailableinchildren'ssyntax,butthatcertainparameter-relatedfeatures

of those categories could be underspecified at first, leading to

representational/derivationaldifferencesbetweentheadult'sandthechild's

system.Similarly,Hoekstra,Hyams,and Becker(1997)suggested thatthe

absence ofmorpho-syntactic markersoftense and definiteness in early

grammarsmightbeattributedtotheinitialunderspecificationof'specificity'

featuresinthenominalandverbaldomains.NeitherDépreznorHoekstraetal.

offeredanaccountofthemechanism thatallowsfeaturespecificationtooccur

eventually.BecausetheyadoptedaContinuityperspective,onecouldassume

thatsufficientexposuretothelanguageinputwouldeventuallybringaboutthe

targetfeaturespecification.

4.3. The development of the little v through statistical learning of argument 

structure from the relevant input 

WeadopttheContinuityperspectiveonthechild'sinitialrepresentationof

functionalstructure,thoughitisimmaterialinthefollowingdiscussionswhich

perspectivewetake.AccordingtotheContinuityperspective,changesinthe

underlyingsystem throughoutthechild'sL1developmentarenotbrought

aboutbyaradicalrestructuringofcompetenceviamaturation,butinstead

resultsfrom thegradualinteraction ofUniversalGrammar(UG)and the

ambientlanguageinput,whichmoldsaparticularlanguagegrammar.Aswe

sawinthesection4.1,UGdictatesthatalexicalitemcomesascategory-neutral

andthedeterminationofitsexactsyntacticcategoryismadebymergingwith

thehigherfunctionalcategorysuchasthelittlev.Nowthequestionishowthe

ambientlanguageinputcomesintoplayinlanguagedevelopment.Weadopt

theHierarchicalDirichletProcess(HDP;Tehetal.,2006)model,whichhas

beenknowntobeeffectiveinaddressingthisissue.

Likeothertopicmodels,theHDPmodelisinessenceamodelofcategory

learning:thismodelgroupstogethersimilaritemslikepredicatesintheinput

to learn structure.Embracing a usage-based approach to language (e.g.,
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Goldberg,2006),thismodeltakesthe acquisition ofpredicate argument

structuretobeacategorylearningtask.Inthisanalysis,structuredknowledge

turnsitselfintothehierarchicalnatureofthemodel.

TheproposedmodelinitiallydevelopedbyParisienandStevenson(2010)

adoptstheHDPtoaddresstheacquisitionorlearningofpredicateargument

structure.TheFigure(25)epitomizesthehierarchicallevelsofinferenceinthis

model.Atlevel1,thelowestlevelofabstraction,individualpredicateusages

aredepictedbysetsoffeatures7).

(25)Theproposedmodel:aHierarchicalDirichletProcessappliedto

learningpredicateargumentstructureconstructions

Atlevel2,thismodelgroupstogethersimilarusagestodeveloppredicate

argumentstructureconstructions,whereaconstructionisrepresentedbyaset

ofmultinomialdistributions8),oneforeach feature.Since thisclustering

7)Wecanassumesuchsubcategorizationalfeaturesasobject,clausalcomplement,predicate

complement,locative,adjunct,prepositionalphrase,preposition,numberofslotsused,etc.

We leave aside the issue of whether these features can derive from purely

semantic/thematicfeaturessuch asAgent,Theme,Proposition,etc(Grimshaw,1979;

Pesetsky,1991).
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mechanism isnonparametric,weneed notpresupposethetotalnumberof

constructionstocluster.Eachoftheseconstructions,denotedbyitsmultinomial

parameters    ,probabilisticallyamountstoapatternforapredicate

such asapreposition,an adjective,an intransitive/inchoativeverb,ora

transitive/causativeverb.Whileaconstructionhererepresentsonlysyntactic

information,withnosemanticelements,thismodelcanbegeneralizedtoa

combinedsyntactic/semanticinputrepresentation.

Atlevel3,amultinomialdistribution foreach predicate,denoted by

    ,representstherangeofconstructionsthattendtoappearwitha

predicate.Forexample,intheFigure(25),break() wouldhaveahigh

probability both for the intransitive/inchoative and transitive/causative

constructions( and,respectively).

Atlevel4,werepresentclustersofsimilarpredicates.Foreachpredicate

cluster,weuse    ,torepresenttherangeofconstructionsthat

tendtooccurwithanyofthepredicatesinthatcluster.Byservingasaprior

onthepredicate-levelparameters, directlyinfluenceseachpredicatein

thecluster.

Let denotefeaturejofusagei.Levels1through4aregivenbythe

following:

(26)

 ∼ Dirichlet(∙)9)

8)Inprobabilitytheory,themultinomialdistributionistheonegeneralizedfrom thebinomial

distribution.Fornindependenttrialseachofwhichresultsinasuccessforexactlyoneofk

categories,with each category pertaining to a given fixed successprobability,the

multinomialdistributiongeneratestheprobabilityofanyparticularcombinationofnumbers

ofsuccessesforthevariouscategories.

9)Inprobabilityandstatistics,theDirichletdistribution(afterPeterGustavLejeuneDirichlet),

often represented asDirichlet(α),isan array ofcontinuousmultivariateprobability

distributionsthatareparametrizedbyavectorα ofpositivereals.Itisthemultivariate

generalizationofthebetadistribution.Dirichletdistributionsareveryoftenemployedas

priordistributionsinBayesianstatistics,and infacttheDirichletdistributionisthe

conjugatepriorofthecategoricaldistributionandmultinomialdistribution.

Vlachosetal.(2009)employedaDirichletProcessmixturemodeltogrouptogetherverb
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 ∼ Dirichlet(∙)

 ∼ Multinomial()

 ∼ Dirichlet(1)

 ∼ Multinomial( )

Eachpredicate pertainstoaclusterofpredicates.Now, dependson

,whichgeneratesadistributionoverconstructionsforallthepredicatesin

thesamecluster.Theindicatorvariable selectsacluster(i.e.,aconstruction,

oneofthe )forusagei.Givenapredicate ,thisisderived from a

multinomialdistributionwhichcontainsasmallprobabilityofintroducinga

new construction.

Thepredicate-specificdistributions and dependonhyperparameters

, and whichdenoteexpectationsaboutconstructionsingeneral,across

allpredicates.Theysignifyacquiredknowledgeaboutthelikelytotalnumberof

constructions,whichconstructionsaremorelikelytobeusedoverall,andsoon:

(27)

 ∼ Exponential(1)

 ∼ Exponential(1)

 ∼ Stick()

,drawn from astick-breakingprocess(Stick)10),denoteshow many

constructionswillbeemployedandwhichconstructionsaremorelikelyoverall.

 influencesthevariabilityof. influencesthevariabilityof.Large

valuesof push  closerto ,theglobaldistribution overallthe

constructionsinuse,whilesmallervaluesresultinmorevariationamong

predicates. influencesthetotalnumberofconstructionsoverall;smallvalues

typesbytheirsubcategorizationpreferences,butdidnotworkouttheissueoflearningthe

argumentstructuresthemselves.

10)Theso-calledstickbreakingprocessistheonethatcanbeemployedtomakeaconstructive

algorithm(thestick-breakingconstruction)forgeneratingaDirichletprocess.
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of correspondtofewerconstructions.Bydrawing  and  from an

uniform exponential distribution11), we give a weak preference for

predicate-specificbehaviourandforsolutionswithfewerconstructions.These

preferencesareeffectivelydesignedintothemodel;theymaybefine-tunedby

generalhumancategory-learningbehaviour.Forfurtherdetailsofthismodel,

seeTehetal.(2006).

Togrouppredicatesintoalternationclasses(seethosepredicatesin(25)

suchasbreak,fire,lose,hideeat),weuseamechanism paralleltothewaythat

wegroupindividualpredicateusagesintoconstructions.Recallthat denotes

anindicatorvariable,pickingoutaclassforpredicate from theavailable

classesinlevel4.Thisistakenfrom amultinomialdistribution  which

includesasmallprobabilityofintroducinganew predicateclass:

(28)

∼ Exponential(1)

σ ∼ Stick()

 ∼ Multinomial(σ)

Aswithearlierusesofthestick-breakingconstruction, influencesthe

expectedtotalnumberofpredicateclasses.Thismethodofclusteringpredicate

typesistantamounttoWallach(2008).12)

Inessence,statisticallearningofdifferenttypesofpredicatesenablesL1

childrenorL2learnerstodecidewhichpredicatecancombinewitharight

kindofthelittlev.Classificationofpredicatesismadebyclusteringthem on

thebasisoftheirsubcategorizationalfeaturesinthelanguageinputavailableto

L1childrenorL2learners.Notethatthecourseoflanguagedevelopmentbased

onstatisticallearningmakesaroomforvariationsamonglanguageusersinthe

11)Inprobabilitytheoryandstatistics,theexponentialdistribution(a.k.a.negativeexponential

distribution)isanarrayofcontinuousprobabilitydistributions.Itdepictsthetimebetween

eventsinaPoissonprocess,i.e.aprocessinwhicheventsoccurcontinuouslyand

independentlyataconstantaveragerate.

12)Wallace(2008)developedahierarchicalBayesianmodelforclusteringdocumentsbytopic.

Themodelextendedawell-knownBayesiantopicmodel,latentDirichletallocation(Bleiet

al.,(2003),toincorporatelatentdocumentgroupings.
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correctuseofpredicates.Inotherwords,eitherwhenlanguageusersarenot

providedwithsufficientlanguagedataortheymakeincorrectinferencesinthe

courseofclustering,theyareapttomakeerrorsinusingpredicates.

5. Summary and Conclusion 

ToaccountfortheincorrectuseofverbsorpredicatesbyL1childrenorL2

learners,wehaveproposedthatthefunctionalcategoryinaclause,thelittlev

playsaninstrumentalroleinargumentstructurealternations.Thisfunctional

categoryisresponsiblefortheactive/passivevoicealternation,accountingfor

Burzio'sgeneralizationinamoresystematicway.Thismeansthatifacertain

verbdoesnothaveanexternaltheta-roletoassign(hencebeingunableto

assignaccusativeCase),thisverbcannotundergopassivization.Therearealso

otherpeculiarrestrictionsonstructurebuildingwiththelittlev.Forexample,it

doesnotallowacertainapparentlyintransitiveverbtomergewithit,thereby

blockingitfrom undergoingtransitivization.Ontheotherhand,thelittlev

withthe[-CAUSE]featurealsodoesnotallow acertainapparentlytransitive

verbtomergewithit,therebypreventingitfrom undergoingintransitivization.

Inanutshell,thelittlevisthelocusofargumentstructurealternationsin

humanlanguage.

WetakethelittlevinclausalstructuretobepartofUniversalGrammar.

However,L1childrenorL2learnersdonotmakeconsistentuseoffunctional

morphemesandfunctionalcategories.Thismeansthattheyhaveinsufficientor

incorrectknowledgeofthefunctionalsystem inthelanguagetheytryto

acquireorlearn.Theabsenceorlackofknowledgeaboutrelevantfeaturesin

the functionalsystem ofthe little v leads to deviations from correct

combinatorialcompositionofthelittlevwithitscomplementpredicate,thereby

inducingover-passivization,over-causativization,andover-intransitivization.

Wesuggestthatretreatorrecoveringfrom thesetypesoferrorsinvolves

learning of distributionalcontingencies for predicates.In other words,

restrictionsonthecombinationofthelittlevwithacertainverbhavetobe

learnedfrom thelanguageinputavailabletoL1childrenorL2learner.In

particular,L1children and L2learnersusestatisticstoidentifyparticular
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abstractsyntacticrepresentationsinvolving argumentstructure alternations

(MillerandChomsky,1963;Pearl,2007;Yang,2006).Accordingtothisview,

thelearnermay comeequipped with aprioriknowledge(UG),and the

statisticallearninginteractswiththatknowledgebydeterminingthequestions

thatthestatisticaldistributionsarerelevantforanswering,forthecaseatissue

inthispaper,thequestionofwhichpredicatecancombinewitharightkindof

little v.Hence,the outcome ofthe learning is a combination ofthe

generalizationemergingbasedontheobservedinputandinnateknowledge.
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