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1.Ⅰ皿trOductiom

Sincethederivationalacc?untOfstruCturebuildingispresentedbyChomsky(1993),

twoissuesofsiructunbui適確haveariseninsyntax:

(1)

a.WhatisthecharaCterOfstruCturebuildingoperation?

b.Whendoeseachoccurrenceofstructurebuildingoperationtakeplace?

Twoissues ofmovementw鮎ch correspondtothose ofstruCturebuilding havebecome

mqortopicsinsyntacticresearch:

(2)

a.Whatisthecharacterofmovementoperation?

b.Whendoeseachoccurrenceofmovementoperationtakeplace?

Thispaperisanattempttogiveananswertothe(a)issuesin(1)and(2)assumingthatwhat

istobecal1edtheCkT.k7inO)hincQkisatwork.

TheLkr血tionofasentence,Wereitreal,Shouldbearepresentationofsomecakukliion

PrOCeSSrequiredforthe computationofa sentence.Thoughsome oftheindividual's

neuronsareWOrkingbehindthecomputationofasentence,Whoseinteractionisnodoubt

heuristic,theremustbesomeabstract(1inguistic)1evelwhoseprocessisalgoritlmicrather

thanheuristic.Thisiswhatthederivationistorepresentifthenotionofderivationhas

SubstanCe･Assumlng thatanekmen加γPTVCeSSin a calculation corresponds toan

上加g〟ね舷月ピ∫eα和んJ7P∂βりJ2∫-J∫J
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甲eTutionin a derivation,WC reaCh the view that every operationin a derivationis

detemimitic.Ical1thistheCertaintyPrinciple.

The Certainty Principle,When combined with some empiricaldata,entails that
a

derivationproceeds食omtopJdown.Y･-Giventhe-CertaintyPrinciple,the(near-)bottom-uP

OPerationAゐTge,Whichhasbecamerecentlybecomedominant,turnSOuttObewrongandit

mustbereplacedwithatop-downOperation.Thus,(2a)isanswered.Issue(2b)canalso
beanSWeredundertheCertaintyPrinciplebutitisnotdealtwithinthispaper.

Theorganizationofthispaperisasfollows.Section2reviewstheslgni丘canceof

derivationalaccount ofstruCture building and proposes the CertaintyPrinciple,Which

con?titd6stheleadingideainthi$PaPer.'Insettion3,Imakeclearthedistinctionbetween
bottom-uP､andtop-downOPerationsbyformalizingsomeconcepts.InSection4,SOme

empiricalmattersarePrOVided,Whichentail,Whencomi)inedwithノtheCertaintyPrinciple,

thataderivationproceedsfromtop-down.Then,SeCtion5spellsoutthespeci丘cationsof

thetop-downoperation,Whichisananswertothe(a)issuesof(1)and(2).Section6is

Summ町

2.DerivationalSyntaxandtheCertaintyPrinciple

In an earlier stage ofgenerative grammar;thetranSformationaloperations assumed

thereaboutwerereducedintosequencesLOfAゐveα,Whichcanbeconsideredelemenkwyln

tworespeCtS:

(3)

a.SinceeachinstanCeOfMoveαObeyssomelocalconstraintsuchastheProper

BindingConstraint,theformatOfMoveノαiskeptreasonablyslmple.

b.Accordingl弟aCOmPlexand/oridiosymCratictranSformatione飴ctisnotduetoa

SlngleinstanCeOfMoveabuttoaseriesofMoveα.Thus,thetirrungofinstanCeSOf

Moveαhasanon-trivi如consequence.

Asatheorymakesuseofanelement鱒yOperation,itbecomespossibletoobservethe

elemenkwypTVCeSSWithinsyntaxandquestionsaboutthemcometothefore.Letusca11

SuChatheoryaゐriwtionaltheory.A土thecounterendisaTq,TeSenねtionaltheory;Which

Canbecomparedtoabkzck･box,1nWhichasentenceiscomposedinaslngleprocessandis

privileged倉ombeingquestioned astowhatisgolng Onwithin.Thereductionofthe

transformationsintoMoveαStrengthenedthederivationalflavorofthetheoryofsyntaxin

theareaofmovement,mOVlnglttOWardsexplanatoryadequacy.

However,there was an areale氏behind by thisirmovation by叫OVeα.Namely,

Sか〝Ciure,buikh7q.TheoriesinPrinciplesandParameters&ameworkhaveassumedwith

fewexceptlOnSthatphrasestruCtureSarebuiltpre-SyntaCtically,PrOVidingtheD-StruCture.
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Thisconcept10nhasthefo1lowlngPrOPerties:

(4)

a.sincethesolerestrictionsonstruCturebui14ingarefiltersatD-StruCture,thereisno■

substanCetOtheconsiderationofabuildingprocessasasequenceofsimplerewntlng

mles.

b･Accordingly,thetimingofsub-PrOCeSSeSwithinabuildingprocesshasalsono

substan9e･Ipteractionbetweenanys血-PrOCeSS.andMoveaisevenimpo草Sible,

sincestruCturebuildinglSSeParated録omMoveαbytherq)reSentationallevel

D-Structure.

ThesepropertiesareSurelyinthecount9rdirectionto(3)･

IntheexecutionoftheMimimalistProgram,.Chomsky(1993)eliminatedD-StruCture

&omsyntactictheoryandintroducedtheideathatphrasestruCtureSarebuiltderivationally･

HeinstalledasyntacticoperationastheonglnOfaphrasestruCture,Whichcametobe

calledAゐ7ge SinceBarePhrase StruCturethe9ry(Chomsky(1995a))･One empirical

supporttothissystemisthatsomeproblemsoccurwithtough-COnStruCtionifthestruCture

building processis notallowed to overlap with syntactic operations(See
Chomsky

(1995b:188)).VnderthenewsystemwithMerge,StruCturebuildingisderivationalintwo

respects:

(5)

a.TheformatOfMergeiskeptextremelyslmPle.

b.Accordingly;aCOmPlexand/oridiosymCraticstruCtureisnotduetoaslngleinstanCe

ofMergebuttoaseriesofMerge･AseriesofMergercanbeinterruptedby

movementoperationsandthetimingofMergerhasanon-trivialconsequence･

Thencethesigni鮎anceofBarePhraseStruCturetheoryisthatitleadstoa･･derivational

accountofstruqturebuilding,Whichremained representationalaftertheinnovpionof

movement.sincethi?theory,mOVementand structurebuildingare both regarded
as

compos寧dofelementaryoperations･ThederivationaltheoryJthusachievedisanimportant

StePtOWardsseekingthepreciseprocessofsyntax･

Ipthispaper;Iwouldliketoformalizewhatfo1lows舟omtheconvictionsin(6):
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(6)

a･The鹿TiⅦtionofasentenceisarepresentationofthecakukliionpTVCe∬inbrain

requiredforthecomputationofthesentence.

b･Calcuhtionisdetemimiticatitselementarylevel･

Formal1ytaken,(6a)meansthataderivationisisomorphictothecalculationthatisactually

Carriedoutduringthecomputation,Where,an甲eTtltionwithinthederivationcorresponds

to anelemenidTyPTVCeSSWithinthe calculation.Withoutthe'assumption of(6a),a
血`血tionandits甲eTt7tionsareabstractartifacts.Onlyunder(6a),theywillachieve

reality,SatisfyingthevirtualconceptualnecessityofChomsky(1995b).Ifweadmita

PrOCeSSOfcalculationalongthisreasoning,(6b)mustalsobetrue.Acalculationmustbe

manipulatedbysomealgorithmratherthanbyheuristics.(6a,b)entai1thateachoperation
inaderivationisdeterministic;itissensitivetowhatisgolngOn,andisconductedonly

Whenithassomethingtodowiththewholederivation･Thisconcept,Whichappearedin

Sawada(2000),istobeformalizedlater.

(7)theCertaintyPrinciple,Preliminaryversion

Anoperationisconductedonlywbenitisveri鮎donitsoccasion.

TheprinciplecruciallynarrOWSdowntherangeOfanSWerStO(2).Tbseehowit､Wdrks,We
havetoformalizethecharacterofsyntacticoperationsandderivations.

3.Form&1ization

j･J･乃β物ぞ坤げ且お椚e〝如γ%e相加〃∫

Fo1lowingthesuggestions倉omvariousmotivations(Montague(1974),LarSOn(1988),

Kayne(1984),Chomsky(1995a)),IassumethateverynodeofaphrasestruCtureisbinary

branching･Ialsolearn倉omthesuccessofX-bartheoryanditsextensiontofunctional

CategOries(Chomsky(1986))thatapr句ectednodeiscategorica11yrelatedtooneofits
daughters:thefactthatiso鮎nmistakenlycalledendocentricity.Istrengthenthisnotion,

followingChomsky(1995a),tOthesecondassサmPtionthatanodeandoneofitsdaughters

haveidenticalcontentand thereis no飴atureinherentin nodesthat representtheir

Prq]eCtionlevel･ThethirdassumptlOn,Whichisnotsocrucialastheothertwo,isthat

WOrdorderisnotaprope正yofsyntax(Chomsky(1995a)).
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(8)Assumptions

a.Binaけbr皿血喝

b.Identicalco皿tentOfanodeandoneofitsdaughters

C.Nosigni鮎anceofwordorder

Theassumpt10nSentailthataphrasestruCtureisarepetitionofanelementarystruCture

SChematizedin(9):

(9)ElementarystruCture
α1

/〈＼

勉 β

Wherealand勉havethesamecontentandtherepresentationalorderbetweenαヒandPhas

nosigni丘cance.SincesisterhoodcanbecomposedofLhTeCtゐminance(i.e.αisasister

OfP(≠4)iffthereisYSuChthatYdirectlydominatesαandP)butviceversa,thesole

elementaryrelationthatcanbefoundintheelementarystructureisdirectdominance.The

elementary struCtureis thus composed ofthree nodes al,qZ and P and two direct

dominancerelations(al,勉)and(al,P).AnelementaryoperationcreatesanyOfthethree

nodesthatispreviouslymisslngandthetwodirectdominanCerelations.

Thoughthreenodesα1,勉,andPareinvoIvedintheoperationinforming(9),αlandαi

Shareidenticalinformation,SOPandonlyeitherofα10r勉areneCeSSaryaSiJ!わmational
iTPutStOeXeCutetheoperation.GivenPandoneoftheαS,theinformationneededtogive

theotheraastheinhnnationalou申utfollows丘omtheoperation.Thus,therearetWO

POSSiblecombinationsofinformationalinput,namely(物,P)and(al,P),andaccordingto

Whichoneisgiven,therearetWOtyPeSOfoperations.Ical1(10a)and(10b)botiom-2Pand
tq?血nq,eTt7tionsrespectively:
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(10)Twotypesofelementaryoperationsandinformationalstatusofthenodes∵

a.Bottom-upOPeration.

Informationalinput:勉,P

Informationaloutput:al

→ α1

/〈＼

喝 β 喝 β

b.Tbp-downOperation.

1nformationalinput:αl,β

Informationaloutput:鞄

α1 → α1

/〈＼

β 勉 β.

However,倉om theidehtity ofthe content ofaland勉following倉om(8b),the
distinctionbetweenbottom-uPandtop-downoperationsisvoidifwewerenottoassume

Oneimportantthing:qyCHc砂.lfweassumecyclicity;takingittobeasin(11),aSenSe

thatsome&hatcomesclosetoWatanabe,s(1995:275)AvoidRede丘mition,thedistinction

makessense.

(11)Cyclicity

Anoperationca皿OtremOVea(n)(elementary)relationestablishedinapreviousstage･

(12a)ispossibleonlybybottom-uPOPeration,ainitsle氏sidenecessarilybeing物.Ifα

Wereα1,thedirectdominanceofKbyalWOuldberemovedbytheoperation.(12b)is

POSSibleonlybytop-downoperation,αneCeSSari1ybeingq.Nooperationrealizes(12c).

(12)
a.

/〈＼g

β → α1

/〈＼

勉 β

/～
b.

/ヘリ → /ヘリ

‥.α‥ β …α1…

/ハ＼

物 β
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∠〇ゝさ
→
∠〇ゝさ

…α.‥ β

/↑＼ギ

…一才1…

/ハ＼

勉 β

/〈v

Contrarily,SuPPOSeCyClicityisnotatwork.Then,allofthethreeprocess由in(12a,b,C)

mayberealizedaseithertypesofoperations.TakingαOf(12a,b,C)as物,al1thre
processesarepossibleasaninstanCeOfbottom-uPOPeration･TakingαaSαl,allthree

processesarePOSSibleasaninstanCeOftop-downoperation･Actua11y,Chomskyてs(1995b)
Mergeisusua11yallegedtobebottom-uPbutitisnotsoinastrictsense,SincecyclicitylS

viohblein some casesin this負･ameWOrk.Particular1y adjunction,including
head

incorporation,(orincovertsubstitution,)canViolatecyclicity,making(12b,C)possible

despitebottom-uPOperation.Iintendtomakeatheorythatdoesnotnullifythedistinction

betweenbottom-uPandtop-downoperations･Thatbecomespossibleonlyunderthetwo

assumptlOnS,WhichIadopt:

(13)Assumptions

a.Cyclicity(11)
b･ThereareOnlytwotypesofsyntactictheories,Onethatassumesonlybottom-uP

OPeratiop,andtheotheronlytop-downOPeration.

Let us callthe theoriesin(13b)boiiom-2Qand tq,-ゐwn刃朋血∝reSPeCtively･The

derivationsin these theories are to be called boiiom-1Pandiq,一ゐwn
dbrivaiions

respectively.ThoughChomsky's(1995b)Mergeisonlynear-bottom-uP,theoperation
becomes(∫iric砂)bottom-uPinChomsky(1998,1999).Insection5,a(strictly)top-down

SyntaXisadopted.

(13)makesclearthataninformationalinputtooisnotnecessarilyitssiructu7d卸ut,a

nodethatisinvoIvedinoandisintroducedintothestructureinthederivationbqRmo.

Thesか〟Cturalsiatusofanodemustbedistinguished倉omitsinformationalstatuswith

respecttoanOPeration.Thedistinctionismeaningfu1particularlyinthecaseofLtOP-down

OPeration.Fortop-downoperationo,Ⅵ血ich does
notallow(12a,C),its`ねdoesnot

dominateanynOdeimmediatelya鮎ro.If物istodominatesomenode,aSisthegeneral

CaSe,theremustbeanothertop-downoperationa氏erwardsthattakesthis勉aSitsstruCtural

input.Thusinalltop-downoperationschematizedin(10b),theirαlisastruCturalinput,

existingbeforetheoperation.Thence,neitherαinOrPcanbeastruCturalinput,Sinceif
theyalsoexistedinthestruCturebeforetheoperation,ltWOuldbeestablishedrthatαldidnot

directlydominatethem.From(11),thiswムuldmean.that勉andPcouldneverbe
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dominatedby
al,Whichisnotthecase.Therefore,Pin(10b)isas加CtuTdou申ui,

introducedintothestruCture砂theoperation,despiteinformationalinput.Inthecaseof

bottom-uPOPeration,thestruCturalinputisthesameastheinfbrmationalinput.

(14)StruCturalstatus

a･Inbottom-uPOPeration(10a),

Structuralinput:鞄,P

StruCturaloutput:α1.

b･Intop-downOPeration(10b),･

StruCturalinput:αl

StruCturaloutput:勉,P.

Thoughinformationalstatusand structuralstatusare di飴rent notions,they havqthe

払1lowlnge血由1me血:

(15)

a･αisastruCturalinputtoo→aisaninformationalinputtoo･Thus,

b･αisastruCturaloutputofo←αisaninformationaloutputofo･

AstructuralinputtooisintroducedintothestruCturebeforeo,andisthususedbyoaspart

Oftheinformationtoexecuteo･AninformationalbutputofocontainsinformationglVen

byo(anditsinformationalinput),andhencedoesnotexistinthestruCturebeforeo.A

nodeinvoIvedinanOPerationthusha草OneOfthethreestatuses:

(16)St如usorthenodes

In(10a)In(10b)

a･Informationalinput-StruCturalinput: 勉,P
α1

b:Informationalinput-StruCturaloutput: nOne P

C･Informationaloutput-StruCturaloutput:α1 物.

TbglVeaLformalcharaCterizationtoanOPerationwithinaderivation,thecruCialnotion

isitsstruCturalpropeny･Thus,Ide血ethefo1lowingnotation:

(17)Noはion

a･Oa=theoperationthatgivesαaSaStruCturaloutput
b･Pb=theoperationthattakesαaSaStruCturalinput

%isnotnecessarilyde血edforanarbitrarya;thoughabandoaareunlqueWbendeRned.

Particular1y,abdoesnotexistwhenαisarootinabottom-uPderivationoraterminalina
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top-downderivation.Usingthenotationin(17),thetwotypesofelementaryoper如ions

areformal1ycharaCterizedasfo1lows.

(18)De負mition

WheneverthereisanelementarystruCtureinwhichαdirectlydominatesPand7;

/〈＼

β γ

a.oa=%=7biiftheyarebottom-upOPeration
b･ab=OP=OYifftheyaretOP-downoperation

Notethatfor(18)tobevalidingeneral,OamuStbede丘nedforarbitraryqevenwhenαis

aterminalinabottom-upderivationorarootinatop-downderivation.Theinformational

andstructuralstatusofthenodesinvoIvedintheoperationinthesecasesmaynothave

madeclearSOfar.Inthesecases,thereisnonodethatexistsbeforetheoperationandis

usedasinformationalinput.Theinformationnecessaryforthe operationcomes&om

OutSidethederivation,namelythelexicon.

(19)
For()α

inabottom-uPderivation,Whereαisaterminal,Or

inatop-downderivation,Whereαisaroot,

a.Informationalinput-StruCturalinput:nOne

b.Informationalinput-StruCturaloutput:nOne

C.Informationaloutput-StruCturaloutput:α

j･2･乃g物er少げβeわⅦ如〃∫ご属β加わ那あeルee乃Eね桝e〃ぬγ(わβ相加〃∫

LetusgoontoglVeformalcharacterizationofderivations.Formally,thepropertyofa

derivationcanberepresentedasasetofrelationsbetweentheoperationsconsistingthe

derivation,SPeCi丘cal1ybyoTtおrrelationsbetweentheoperations:

(20)Notation

Fortwooperatiopsoi,qflnaderivation,

Oi>りiqoi,りareOrderedandoiPreCedesq.

TheintuitionisthatanOPerationthattakesαaSStruCturalinputisalwaysprecededbyan

OPerationthatgivesαaSStruCturaloutputandthatthissortofconnectionisthesolesource
Oforderingbetweenoperations.Letusrepresentthisintuitionbythefo1lowlngreCurSive

●
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de負nitionoftherelation>,Which.istobe applicabletobothbottom-uP andltOP-down

dedv如ions.

(21)De負血tion
t

a.Base釦ep:¢α>′%

b･Recursivestep:lfoi>qandq>ok,thenoi>ok.

C.Restriction:0nlythosederived倉omaboveconsisttherelation>.

Notethat>isnottotal,i.e.itisnotthecase､thattwooperationsoi,qlnaderivationare

necessari1yordered.Twooperationsforwhichtheconditionin(21)isnotsatis鮎dare
unordered･Therelationbetween訂bitraryoperationsoi,qlnaderivationiseither:

(22)

a･0ブ=%

b･Of>%

C･Of<%Or

d.unordered

Usingthenotation≧,meamng>or=,Igivetheformalde丘nitionofderivation:

(23)De丘血tion

Aderivationisapair(0,≧),WhereO=(Ol,02,…,On)isasetofoperations.

Fromthedefimitions(18),(21)and(23),thefo1lowingtheoremisobvious:

(24)Tbeorem

Aderivationisaposet(partial1yorderedset).Thatis,

a･Re且e衰ve:∀(of,可.｢(oi》り<0ブ=可
b･Amisymetric:∀(oi,q).｢(oi≧q^Oi≠q^q≧oi)

C.TranSitive:∀(0.,q).｢(0.≧ok^0,)q<Ok≧q)･

Asit becomes clearlater,itis usefulto represent
some non-elementary relations

betweenthenodesofaphrasestruCturebymeansofrelationsbetweenoperations･The

mostimportantrelationsthathadbeenehboratedintheliteratureofgenerativegrammarare

dbminanceandc-COmmand LetustakedominanCetObearelationrecursivelyde負ned

倉omtheelementaryrelationdirectdominanCe.
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(25)DeRnition

a.Base･SteP.:･Alfα;directlydominatesAthenadominatesP･
b.Recursivestep:′Ifa:dominatesPandPdominatesY;Jthenα.dominatesY

c.Restriction:0nlythosederived蝕)maboveconsistthedominanCerelation･l

Fortheothernotionc-COmmand,letusbasical1yadoptthede血itionofChomsky(1986:8),

whoassumes,aSIdohere,thatdominanCeisirrenexive(cf.Chomsky(1986:92nll))･

(26)Definition

Fortwonodesqβ(α≠P),αC-COmmandsPiffadoesnotdominateβandeveryYthat

･dominatesαdominatesP

Noticethattheconditionα≠Pisaddedtohisde血itioninordertomakeitworkas
intended.

AsurprlSlngfactisthatthetworelationsbetweennodesareSubsumedintoaslngle

relationbetweenoperations･BeforegolngintothissurprlSlngtheor抑,1etusformalize

domhationalone:

(27)Tbeorem

αdo血natesβ

㌔≧oa(Inbottom-uPSyntaX)

%≧oP(Intop-downSyntaX).

Proof

αdominatesP

⇔](れ乃,…,れ)¢≧0).

adirectlydominatesYl,

Yldirectlydominates乃,

ndirectlydominatesβ
[./Definition(25)]

1](Yl,乃,‥.,ル)(n≧0).Y10r=Oa,Y20去oYl,…,ち=07n(Inbottom-upSyntaX)](Yl,乃,...,n)(n≧0).ao=Oyl,y10=07e,...,7mo=OP(Intop-downSyntaX)

ト●De負血tion(1S)]
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1](Yl,乃,...,7L)(n≧0).ち=07m>Y"0=07".1>...>Y10F:Oa(Inbottom-uPSyntaX)ヨ(Yi,乃,...,n)07≧0).%=OYl>Ylo=072>...>7"0=OP(Intop-downSyntaX)

【●･●De五山tion(21)】

1ち≧oa(Inbottom-upSyntaX)ab≧oP(Intop-downSyntaX)

【'･●Tbeorem(24)】

q.E.D.

ThistheoremmaynotappeartObesoelegant,Sinceeachinequalitymakesuseofina

m血rethetwotypesofnotationin(17a)and(17b).
However;thesurpnslngtheoremthatwearenowreadytodemonstrateisdi飴rent:

(28)Tbeorem

Fortwonodesa;P(α≠P),

αdominatesPorαC-COmmandsP

%≧ao(Inbottom-uPSyntaX)

oa≧oP(Intop-downSyntaX).

Proor

(αdominatesP)>

(αC-COmandsβ

(αdominatesP)>

(｢(adominatesP)^(everyYthatdominatesαdominatesJD)(Underα≠P)

[●/De負mition(26)]

((αdominatesP)>｢(adominatesP))<

((αdominatesP)>(everyYthatdominatesadominatesP))

【●/Distributionlaw]

(adominatesP)>(everyYthatdominatesαdominatesP)

【■/Complementlaw;Identity1aw]

136



⇔

(
(%≧oa)>(∀Y(ab≧01.み≧07)(Inbottom-uPSyntaX)

(ab≧oF)>(∀Y(7b≧0り.Yb≧0う(Intop-downsyntax)
【'･●Theorem(27)】

⇔

(
仲≧0つ>仲≧%)(Inbottom-uPSyntaX)

(%≧09>(oa≧0う(Intop-downsyntax)
【●･●Tbeorem(24)】

⇔

(
仲≧oa>ab)>匝≧aO)(Inbottom-uPSyntaX)

(oa>%≧oq>(Oa≧09(Intop-down野ntaX)
【●/De負nition(21)]
⇔

(
㌔≧ao(Inbottom-uPSyntaX)

oa≧oP(Intop-downSyntaX)
【●/Theorem(24),ConsistencyPrinciple]

q.E.D,

Forsomereaders,therelation≧mightnotseemtoappearaSaSimplerelation,Orfor

SOme,叩椚mebjc c-COmmm2dmay be moreimportantthanC-COmmand.Forthem,I

brieflydemonstrateasimi1artheorem.ThistheoremturnSOuttObeusefu1later:

(29)Theorem

Fortwonodesa,P(α≠P),

αdominatesA>aaSymetrical1yc-COmmandsP

ち>%(Inbottom-uPSyntaX)

oa>OP(Intop-downSyntaX).

Proof

(adominatesP)>(αaSymetrical1yc-COmmandsP)

(adominatesP)>((αC-COmmandsP)^｢(βc-COrrmands4))

((αdominatesP)>(ac-COmmandsP))<

((αdominatesP)>｢(βc-COmmandsa))

【●･●Distributionlaw]

((adominatesP)>(αC-COmmandsP))^
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｢(βc-COmmandsa)
【●･●(αdominatesP)→｢(βc-COmmandsa)]

(((αdominatesP)>(ac-COmmand草P))<｢(βdominates4))^

｢(βc-COmandsα)
【●/(αdominatesP)>(αC-COrrmandsP)→rul-dominatesa)]

((αdominatesP)>(αC-COmmandsP))^｢(u?dominatesq)>ぴc-COmmands-4))

【●/Associationlaw;DeMorgan'slaw]

⇔

(
㌔≧%<ab》㌔ Ⅳnderα≠Pandinbottom-uPSyntaX)し

oa≧oP^OP》oa Ⅳnderα≠Pandintop-downsyntax)

【●･●Tbeorem(28)】

⇔〈ま:≡
q.E.D.

(Inbottom-uPSyntaX)

(Intop-downSyntaX)

Final1y,letu$rePreSentanOthercomplexrelationbetweennodesofaphrasestruCture,

whichcomesouttoberathersimplewhenexpressedasarelationbetweenoperations･It

invoIvesthefoIlowingidehtityrelation,Whichshouldbeobvious倉om(14)and(17):

(30)Tbeorem

α=β

1雲≡完(Inbottom-uPSyntaX)(Intop-downSyntaX)

ThecomplexrelationIwantis:

(31)Theorem

adominatesP>α=β

oP≧oa(Inbottom-upSyntak)
ao≧㌔(Intop-downSyntaX)

Proor

αdominatesβ>α=β
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1も≧0α>0α=㌦(hbo伽mTupSyntaX)ab≧bP>%√=ち(Intop-do☆nsyntax)

【■･■Tbeorem(27),(30)】
⇔

( oP>%^(oP=Oa>%≧oa)(Inbottom-upSyntaX)oP>㌔<(ab≧oP>aO=%)(Intop-downsyntax)
【●/Defimition(21)】

1oP≧oa(Inbottom-upSyntaX)ao･≧Pb(Intop-downSyntak)

【●/Theorem(24),ConsistencyPrinciple]

q.E.D.

Usingsomeoftheformalizationgiveninthissection,WeCanrePreSentanOtherprope呵

ofaderivation,Whichfo1lows&omthepropertyOfaphrasestruCtureaSbeingaLtree:

(32)A裏om

Fora;Ptaken倉omasinglephrasestruCture,

a.∀(qβ).ヨs2q?(qP)[sIP:1eastupperbound]
b.∀(qβ)(α≠P).鉱b.(a;β)【Lb･:lowerbound]･

withrespecttopartialorder〉,takinga>βtomeanthatαdominatesβorα=P･
ConvertingthisaxiomintothetermSOforderbetweenoperations,thefo1lowlngtheorem

払1lows:

(33)Tbeor¢m

a.∀(0らり)(恥り:倉omadedv如ion)･

(]inRoi,q)(Inbottom-upSyntaX)[iがgreatestlowerbound]]szq,(oi,q)(Intop-downSyntaX)

b.∀(0.,q)(0.,q:丘omaderivation,0.≠q)･

払b.(oi,q)(Inbottom-uPSyntaX)[u･b･:uPPerbound]

Z[Lb.(oi,q)(Intop-downSyntaX)

proof

･a.∀(qβ).]γ∀丘(γ〉α<γ>β<(∂〉α<∂〉β→∂をカ)
b.∀(鴎β)(α≠β.毎(α声γ<β>カ

.【●･-血iom(32)】
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♪0α≧〆<♂≧〆<(｡α≧〆<♂≧〆⊥よ≧｡う)(加｡地肌pニS卿猥)蔑≧%<ち≧㌔<(も≧%<も≧ち→も≧ち))(Intop-doⅦS卿猥)
b.∀(qβ)(α≠β.ヨγ

(‡笠≧oa^OY≧oF)(Inbottom-upSyntaX)≧ち<ち≧ち)(htop-doⅧ野山猥)
【●･●Theorem(31)】

く>

恵れ]正∀㌔(0α≧〆<♂≧♂<(㌔≧〆<♂≧㌔→♂≧0う)(Inbottom叩
∀(%,恥]ち.∀も.(ち≧%<ち≧㌔<(も≧%<も≧㌔→も≧ち))(htqトdoⅧ

Sy鵬拡)
b.

(∀(oa,OP)(oa≠09.ヨor(oY≧oa^OY≧oF)(Inbottom-uPSyntaX)∀(%,㌔)(%≠旬.払(%≧ち<ち≧ち)(Intop-down野山拡)
【●･■Tbe血em(30)】

a･∀(恥巧).]恥∀oJ.

‡(Oj≧ok^q≧ok^(Oi≧oL^q≧q→Ok≧oi))(Inbottom-uP$yntaX)(ok≧oi^Ok≧q^(oL≧oi^OL≧巧→OL≧qk))(Intop-downsyntax)

b･∀(0ゎり)(0∫≠可.弛.

〈(ok20i^Ok≧q)(Inbottom-uPSyntaX)(oi≧ok^り≧pk)(Intop-downSy鵬ax)

q.E.D.

4･tbeCertaintyPrincipleandDependency

Inthis sect10n,IRrstformalizethe CertaintyPrinciple mainlyby､meanS Oforder

betweenoperations,uSlngtheresultsofsection3･Thenweseethatbottom-uPSyntaXis

incompatible,undertheCertaintyPrinciple,Withsomealternationparadigmsfoundin

languageSandthatrathertop-downSyntaXisinconcordanCewiththefacts.

Under(7)lietwotypesofconsiderations.NegativeConditionandPositiveCondition.

Inorderforoatobeveri鮎donitsoccasion,nOelementthatjudgessomemorphological/

1exicalformsplacedinαaSillicitmaybeintroducedintothederivationbyノanoperation

previousorsimultaneoustooa･ThisistheNegativeCondition･InformalizingNegative

Condition,tWOtyPeSOfdependenciesmustbedistinguished:aSymmetricaldependency

(typicallygovernment)and symmetricaldependency(agreement).Whentwoelements
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Symmetrically depend on each other;1n agreement,1tis a subtle matter whether the

introductionofoneofthemintoLthestructurelSPr10rtOtheotheranddeterminesitsform.

NegativeConditionoftheCertaintyPrincipleshouldberelevantonlyforasymmetrical

relation,inwhichcasesitisobviousthatoneelementisprlOrandasymmetricallya飴ctsthe

otber.

Inorderforan0perationtobeveri鮎d,itmustalsobemotivatedbysomeelement

previouslylntrOducedinto the derivation.Thisis the Positive Condition.Followlng

theseconsiderations,IgivetheformalizationoftheCertaintyPrincipleasin(34):

(34)theCertairrtyPrinciple,formalized

a.NegativeCondition

Iftheexistenceand/orthecontentofαmaya飴ctPbutnotviceversa,thenoa>oP.

b.PositiveCondition

∀oa(]Poa=%).]or(oY>oa^ヨPげ:aPrOPertyOfカ.Prequires4)

Notethat(34a)doesnotonlydisallowoP≧oa.oaandoPalsomustnotbeunordered.

Notethatoain(34b)rangesonlyoveroperationsthathavestruCturalinput.Operations
inabottom-upderivationthatgiveateminalandtheoperationinatop-downderivation

thatgivesarootareexempt丘･Omthecondition(C£(19)).

イ.ノ.d鹿川αガ0〝加dJiαrrβ0〟7‡dPo∫メガoJび

Inmanylanguages,anelementinA-barPOSitioncanestablishcbreference,atleast

Substandardly,With a resumptlVe PrOnOun Placedin A-POSition,besides establishing

COreferencebytheordinaryA-barmovementstratqgy.InEnglish,reSumPtivepronounand
A-barmOVementStrategiesshow(near-)complementarydistribution.Intheargumenthere,

itisnotsoimportantwhetherthiscomplementarydistributionisastrictoneornot･From

the fact that theyare both A-barbound by wh-Phrases,COmplemented with the

(near-)complementarydistribution,WeCanreaSOnablysaythatresumptivepronounsand

A-bartraCeSaretWOformsofthesamecategory･Thatis,reSumPtivepronounvs･A-bar

traceisalexicalparadigm.

Insomecases,anA-bar-bindeemusttaketheformOfA-bartraceandcannOtbedressed

inresumptlVePrOnOun.

(35)

a.wholdoesMarylikeel

b.*wholdoesMarylikehiml

C.tOWhomlareyOuwitingaletterel

d･*towhomlareyOuwitingaletter(to)himl
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>:le.血osetheoryldd-yOulikeel

【£斗whosetheoryldoyoulikeitl

g.wholellikesJohn

h.*whoIShellikesJolm

i･Whose鮎endlelCametOtheparty

j･*whose鮎endlhelCametOthepany

k.whenlwi11Marycome

l.*whenlwi11Marycomethenl

m.whereldoesliveel

n.*whereldoesshelivetherel

O.WhichtheorylWaSitdi伍culttounderstandel

P.*whichtheorylWaSitdiaculttounderstanditl

q.wholdidsheclaimthatJohnlikesel

r.*wholdidsheclaimthatJolm1ikesherl

S.Whichbookldidyousella氏erreadingel

t.*whichbookldidyousella氏erreadingitl

Inothercases,theformlSPreferredtoberesumptivepronounamdnotA-bartrace.

(36)Islands

a.*whichtheorylWaS【understandingel】diEicult
b.whichtheorylWaS[understandingitl]di瓜cult

C.*wholdidshemake[theclaimthatJolm1ikesel】

d.wholdidshemake[theclaimthatJohnlikesherl]

e.*whichbookldidyougotoschoola氏erreadingel

fwhichbookldidyougotoschoola氏erreadingitl
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(37)Ⅰ血eⅣe血gelem孤tS

a.*wholdotheyknow[whetherellikesmytheory]

b.whoidotheyknow[whetherhellikesmytheory]

c.チ.､the.boyEwhoIBillwondered[whatJeqsaidtoel]]
d.theboy[whoIBilhwondered[whatJeffsaidtohimll]

e.??thisproblem[q,lthatmychemitryprofbssorwondered[whetherornotanyone

COulddoel】]
fthisproblem[甲Ithatmychemitryprofessorwondered[whethe;ornotanyone-COuld

doitl】】

g.??thosedocuments【whichlIcanneVerremember[whereIputel】】`
h.thosedocuments[whichlIcanneverremember[whereIputtheml]]

(C,亡Napoli(1993)｣LEaegeman(1994))

(38)Islandswithinterveningelements

a.*theJman[wholtheythink[that[whenMarymarriesel]theneveryonewi11-be

bappy】】】

b.theman[wholtheythink[that[whenMarymarrieshiml】theneveryonewillbe

bappy】】]

c.?*whoICan,tyoumakeanysenseoutofthepapers【thatelwites】

d.?whoICan,tyoumakeanysenseoutofthepapers[thathelWrites]

(a:Haegeman(1994))

(39)coordinatestruCture

a.*Imettheboy[whoIBi11invited[meandel】totheparty]

b.*Imettheboy[whoIBillinvited[tlandme]tothepany]

c.?Imettheboy[whoIBillinvitedl[meandhiml】tothepa托y]
(a,b,C:Napoli(1993))

Somefactorsa飴ctingtheformOftheA-barbindee,thoughnotnecessarilyunlquely

determlnlnglt,iswhetherthereisanislandoracoordinationthatdominatestheA-bar

bindeeandwhetherthereisanintervenlngelementthatasymmetricallyc-COmmandsthe

A-barbindee.Ontheotherhand,itisdoubtfu1thatanisland,etC･,lSCreatedornotinorder

tomeettherequlrementOfaresumptivepronounOranA-bartraCe･Thus,thereisan

asymmetricaldependency&omthestruCtureinquestiontotheA-barbindee･Letαbean

island,aninterveningelementoracoordinationthatmaya飴cttheA-barbindeeβ･

AccordingtoNegativeCondition(34a)oftheCertaintyPrinciple,αandPmustsatisfy
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(40)

0α>0β

Fromtheobservationabove,thereareCaSeSWhereddominatesPorαaSymmetrically

C-CO汀皿andsP･Letusfirstconsidertheformer.Fromtheorem(29)and(31),Weget:

(41)

αdo血nぬSβ

a･ち>%<♂≧0α(Inbo伽m-upS押紙)

b･Oa>oP^%≧㌔(Intop-downSyntaX)

dependingonwhichsyntaxisassumed･Ⅵ屯caneasilyseethat(41a)contradictswith(40)

butthat(41b)inconcordanCewith(40).

Letusconsiderthecase.whereαaSymmetricallyc-COmmandsP Fromtheorem(29)

弧d(31),Weg虎:

(42)

αaSymetricallyc-COrrLmandsP

a･ち>aO^OP)oa(Inbottom-upSyntaX)
b.oa>OP^abi%(Intop-downsyntax).

(42b)hasnoproblemwith(40)･Notethat(42a)contradictswith(40).From(42a),an

equivalence ofαaSymmetrica11y c-COmmandingPin bottom-uP SyntaX,the relation
betweenoaandoPismostspeci鮎allybP》0㌔whichdoesnotentailoa>｡Psin｡e≧is

Partial･Fromde負mition(21),namely(21c),therelationbetweenoaandoPisunordered

(case(22d))･Itisnotunclear.Thiscontradictswith(40).

イ.2.djおmα如〝加dPo裏fわ〝

TherearethreetypesofovertnominalexpressionsthatcanaPPearinA-POSition:

anghor;PrOnOminaland r-eXPreSSion･A slgni丘cant factis that they show

near-COmplementarydistribution(Chomsky(1981),Huang(1983)).Fromthefactthatthe
distributionofthreetypesofexpressionsisrestrictedtoA-pOSition,COmplementedwiththe

near-COmPlementarydistribution,WeCanreaSOnablysaythatanaPhor;PrOnOminaland

r-eXpreSSionaredi飴rentform$Ofthesamecategory(c.fReinhart(1983)).Thatis,the
distinctionbetweenanaPhoちPrOnOminalandr-eXPreS$ionisalexical/morphological

Paradigm.
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TheformOf overt expression ain A-POSition(whether anaphor;PrOnOminalor

r-eXPreSSion)isa飴ctedbywhetherthereisanlelementA-bindingαandbywhetherthereis

OneA-bindingainsomelocaldomain.Thisdependency;WidelyacceptedastheBinding

Condition,Canberepresentedasfo1lows,1gnOnngthebreakofcomplementarydistribution,

thephenomenaoflongdistanCeanaPhorandsplitanteCedentandperhapssomeother.

(43)EquivalencetotheBindingConditions

Let

軸d)⇔αA-bindsPand

Gda)⇔αisinsidethegovemingcategoryofP.

a･If]α･Bメa)^毎(a),thenPisananaphor.

b･Otherwiseif]α.瑚4),thenPisapronominal.

C･Otherwise,Pisapronominaloranr-eXPreSSion.

(44)

a.Johnlhit(himselh/*himl/*Jolm1)
b.Jolm1thinksthatMary2loves(*himselち/himl/*Jolm1)

C.Mary2loves(*himselち/himl/Jolml)

Thus,theformofaisa飴ctedbytheexistenceofβthatA-bindsα(insomelocaldomain).
Ontheotherhand,itcannOtbethecasethattheformofabinderisdeterminedbytheform

ofitsbindee.

(45)

a･(Jolmlbelieves甜綴tobe/編綴is/抜緩裟is)kiuing梯
b･(Jolmbelieves拗tobe/銘is/縦is)provingthat藷≡isagenius

c･*(Jolmbelieves鞄tobe/縦is/触is)provingthat繊観isagenius

In(45),theformofthe shadowedelementinthehigherclausedoesnot seemtobe

dependentontheshadowedelementinthelowerclause,In(45a),al1threeformsare

allowedaslongastheyarebinders.In(45b),allformsareallowed.In(45c),al1forms

aredisallowed･Ifabinderisdependentonabindee,1tmuStbethecasethatitsexistence

inthenrstplaceisdependent,ratherthanitsform.Thismeansthatabinderiscreated(as

in(45a))ornot(asin(45c))dependingontheformofa.Thisisnotplausible.Whatis

tobeconcludedisthatthereisanasymmetricaldependency倉omtheexistenceofa(local)
bindertotheformofabindee,nOtViceversa･Letαbeanelementinapositionthatcan

POSSiblybindP AccordingtoNegativeCondition(34a)oftheCertaintyPrinciple,αand

βmstsatis母(40).

ThesetofsuchαSisasubsetofelementsc-COmmandingP Wtcanfurtherrestrictthis
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SettO^thesetofelementsasymmetrica11yc-CO､mmandingP.･Fromtheorem(29)and(31),

We=害et(42)･.:As･･WeSaW;(42b)/has-nOPrOblemwith(40)iWhil色(42a)■COntradictswith
(40)..

5.Tbp-Down､Operatidn.

Intheprecedingsections,WeSaWthatbottom-uP SyntaXinducedcontradictionwith

somefactsofnaturallanguageundertheassumptionムftheCertaintyPrincipleunlike
top-downSyntaX.Inthissection,Iadopttop-downSyntaX.

Letuscallthetop-down0perationeqm2Sion.AninstanCeOfexpansionschematizedin

(46)invoIvesthreenodeswithdi飴rentcombinationsofinformationalandstruCturalstatus.

(46)
α1 → αl

/ハ＼

β 勉 β.

α1:Informationalinput-StruCturalinput

β:Informationalinput-StruCturaloutput

俄:Informationaloutput-StruCturaloutput

Asigni鮎antfactisthatthereisnoneedtointroducesomenotationalfeatureinorderto

expressthisdi飴renceintop-downsyntax.Thisisnotsoinbottom-uPSyntaX(See(16)).
InthefollowlngSeCtions,letusseethepropertiesofthenodesofeachtype.

5･ノ･勉ご妙珊αよわ乃αJO〝申〟f｢肋c知和JO〟申〟り

Theinformationaloutput喝Ofexpansionisthenodethatisusua11yrefbrredtoashead

inthebroadsense,i.e.inthesensenotlimitedtozerolevelprq]eCtions.Thus,anOdecan

bedeterminedasaheadornotbybeingrefbrredtoitsinformationalstatuswithrespectto

expansion.

(47)

Head(inthebroadsense)=informationaloutputwithrespecttoaneXPanSion.

Thisidenti丘cationofheadisusefu1■inidentifyingdi飴rentpositionswithinaphrase

StruCture.Followingtheinclusivenesscondition,Chomsky(1995b:251)proposesaway
todispensewithrefbrentialindicesbyinspectlngthecontextinwhichthephraseappearS.

Hearguesthatoccurrencesofanidenticalelementcanbeidenti鮎d倉omeachotherby

beingre飴rredtobytheirsisters.However;thisdoesnotseemtoworkingeneral.For
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deletiontoapplycomplementarilytothetwooccurrencesof[ihathhnwasasle甲】′∫in(48)

atLF;followlngPre氏rencepnnciple,theymustbeatleastdistinguished･

(48)[whichclaimthatJolm:WaSaSleep]didyouheu[whiohchimtht･JohnwasaBleep]L

AccordingtoChomsky,smethod,eaChoccurrencewouldberepresentedby辻srespective

sister;Ck7iminbothcases･Tbdistinguishthetwooccurrencesofck7im,itrmustbedoneby

refemingtothetwooccurencesof[d2atJbhnwasasleqp],Whichcau云esaregress･
Adiffbrentwayofappealingtothecontexttoidentifyanelementistorefbrtothepath

cormectlngtheelementtotherootnode･Intop-downSyntaX,anyαiscormectedtothe

unlquerOOtbyoneandonlyonepath倉omthemomentitisintroducedintothestruCture,

and this connection does not change throughout the derivation(See(11))･By the

head-nOn-headdistinctionofthetwosistersbytheirinformationalstatus,eVeryPathis

unlquelyidenti丘edwithoutstlPulatinganynotationalfeature･Therefore,eVerynOdeina

phrasestruCtureCanbeidentifiedthroughoutthederivation･

Inbottom-uPSyntaX,however;anOdecanbeidenti鮎dinthiswayonlyaaertherootis

createdbythe血aloperation･Thatis,anOdemaybeidenti丘edaRerthederivationbut

cannOtbeidenti丘edthroughoutthederivation.Ifindicesweretobereal1ydispensedwith,

thennotonlyLFinterpretationbutalsothecomputationmustbeabletoidentifythenodes

withoutindex.Forcomputation∴idedtincationofanodeisneededduringthederivation
butthisisimpossibleinbottom-uP野山ax.

∫.2.βゆ〃〝α如〃αJ両川卜肋c血相JO〟申〟J

SincenodePin(46)isaninformationalinput,itscontentisgiven倉omoutsidethe

operation.Onepossibilityislexicalinsertion,inwhichcasethecontehtOfPisgiven倉om
thelexicon.Another possibilityis movement/copy,in which case P containsan

occurrence/copyofanodepreviouslyintroducedintothestruCture･Conversely,Whenever

anewlexicalitemoramoveditem/copyisto丘11Atheinformationforβisgiven庁om

outsidetheoperationandβappearSaSaneWnOdeinthestruCture;Pistheinformational
lnPut-StruCturaloutputwithrespecttothatoperation.

(49)

Informationalinput-StruCturalノOutput

⇔

a.locationoflexicalinsertion

b.destinationofmovement/copy

Theinformationalinput-StruCturaloutput Pwith respect to some operationis called
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makimalprqiectioninconventiondterms.

(50)

Maximalprq]eCtion=informationalinput-StruCturaloutputwithrespecttoanexpanSion

Thusintop-downSyntaX,thelocationoflexicalinsertionandthedestinationofmovement/

COPylSamaXimalprqIeCtion.

Whenthereisamovement/copy;thecontentoftrace/copyisidentical,eXCeptforthe

Phonologicalfeature･Therefore}theantecedentofmovement/copyoperationmustalso

havethestatusofinformationalinput-StruCturaloutputwithrespecttoaneXPanSion･In

COnVentionalterms,theanteCedentofamovement/copylngOperationisalwaysamaximal

PrqeCtion･Sinceheadincorporationistendingtobeexcluded倉omsyntax,beingreplaced

bydi飴rentmechanism,myCOnSiderationpredictswhatisusuallyaccepted

Inmovement/copy;thePFfeature7TOftheinformationalinput-StruCturaloutputeither

StaySinthestartingpointorlowerstothedestination･When7TStaySinthestartingpolnt,

血ichistheusualcaseespecial1yinA-mOVement,itbecomesovertmovement.When2T

movesalongwithotherfeaturestothedestinationofthemovement,itbecomescovert

movement.

(51)

a.0Ve托movemeⅡt

〈

【αちFF]

〈

b.covertmovement

/へ
しちFF】

〈

/へ

→【α可
〈

.‥【αFF】…

/へ

→【α】
〈

‥,【αち下町‥

5･j･肋f勒ご∧わ〝一肋c知和J卸〟≠

Aminimalprq)eCtionisanodethatdoesnotdominateanynOde.Thispropertyis

expressedintop-down$ymtaXaSnOtbeingthestruCturalinputwithrespecttoanyOPeration:

(52)

Minimalprq)eCtion=StruCturalipputwithrespecttonoexpanSion
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Beingamimimalprqjectionhascorrelationwithphonologicalrealization･Anodethatis

Phonologicallyrealizedisa血nimalprqjection.Conversely,WeCantakeitthataminimal

Prqiectionisanodethatisphonologicallyrealized,admittingnullphonologicalrealization

foremptyheads,SuChasCofmatrixdeclarativeinEnglish.Thismeansthatnotbeinga

StruCturalinputwithrespecttoanye甲anSionisequlValenttobeingphonologicallyrealized･
Then,itisnaturaltoassumethefo1lowlng:

(53)Fixinganodeasthelocationofpronouncing.aPFfeature7rCauSeSthenodetobe

inaccessibleasastruCturalinput.

Whenanodeisphonologicallyrealized,itdoesnotprqject(downwards)anymore･

Anodedominatedbytheantecedentorbythetrace/copyofamovement/copylng

OPerationmaynotbeastructuralinputtofurtheroperationbecausetheidentltyOfthe

anteCedentandthetrace/copywouldnotbeguaranteed.Thisfactisdeducedonlyif

phrasestruCtureSthathave丘Ⅹedallits7rCanbeananteCedentofamovement/copylng

Operation.Takethisasaconditionincludedwithinmovement/copylngPrOCeSS･

(54)
Movement/copylngPrOCeSSSeeksforananteCedentthathasfixedal1the7Twithinit･

ItiswidelyacceptedthattwoelementsinvoIvedinamovement/copyprocessarein左(血)

(asymmetric)c-COmmand relation,kn0wnaS the Proper Binding Condition,With the

exceptlOnOfheadincorporation,includingabsorption,Whichnowtendstobereplacedby

di飴rent mechanism.Myformalization predicts this to be so,without additional

Stipulations.

(55)

ForanteCedentαanditstrace/copyAαaSymetricallyc-COmmandsβ.

Proor

Sincethe血orphologicalformofatrace/copyintheusualovertmovementcase,1.e.

Phonologicallyempty;isduetotheexistenceofitsanteCedentandnotviceversa,thetwo

elementsareinanaSymetricaldependency.Therefore倉om(34a),

(56)

0α>♂

WhereαistheantecedentandPisitstrace/copy.From(53)and(54),theremustnotexist
aoforantecedentα.Thus,
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(ラ7)▲
㌔∴》■私

From(±8)and(29),(56)ahd(57)e血il(55).
q.E.D.

`.SⅦmma呼

Underplausibleassumpt10nS,aSyntaCtictheorythatadoptsthederivationalapproachis

eitherofthetwotypes:bottom-uPOrtOP-down.Usingtheformalizednotionofphrase

StruCtureandderivation,IstatedtheCertaintyPrincipletoadoptthealgorithmicviewof

derivation.Fromtheempiricalside,WeObservedthatintheparadigmsinA-bar-bound

POSitionsand A-POSitions,･anelement thatis dependent onanOther elementis either

dominated or asymmetrically c-COmmanded by thelatter･Combining the Certainty

Principlewiththeobservation,Me喝eturnedouttobewronganditwasreplacedwitha

top-downOPeration.
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