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1. Introduction

SinceitsintroductioninGreen(1993)& Smolensky(1993),theconstraint

conjunctionhasbeenrepeatedlyemployedtobuildupcomplexconstraintsfrom

primitiveones.Thesecomplex constraintshaveplayed dynamicrolesin

explainingapparentlydifficultissuesinOptimalitytheory(=OT).Forexample,

MoretonandSmolensky(2002)successfullyemployedtheconstraintconjunction
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intheirexplanation ofchainshifts,partoftheso-called underapplication

opacity.Itô&Mester(1998)expandtheapplicationofconstraintconjunctionto

othertypesofunderapplicationopacities.Crowhurst(2011)surveysdifferent

typesofconstraintconjunctionsbasedontheformallogicofBooleanoperations.

This paperis partially based on Crowhurst& Hewitt's (1997)and

Crowhurst‘s(2011)proposalonconstraintconjunctions.Butitgoesfurtherto

showthattheycanbeappliedtotheactualdataandthatweneedmorerefined

conditionson possible constraintcombinations.To thatend,thispaper

introducesthreedifferenttypesofconstraintcombinationsandhow theydeal

withsomerecalcitrantproblemsinphonologicalresearch.Tobemorespecific,

this paper proposes disjunctive combination (CUP-junction), conjunctive

combination (CAP-junction)and implicationalcombination (IF-junction)and

illustrateshowthesecombinationsareusedinselectingoptimalforms.

Further,thispaperdiscussesconditionsonpossibleconstraintcombinations.

ItsupportstherestrictiononcombinabilityproposedbyItô&Mester(1998)that

onlytheconstraintsofthesamefamilycanbecombined,i.e.weargueagainst

thecombinationofamarkednessconstraintwithafaithfulnessconstraint.The

focusisgiven to the reanalysis ofDutch-style consonantclustervoice

assimilationgiveninCrowhurst(2011)basedonLombardi(1999)andBakovi

(2000).Itshowsthatmarkedness-faithfulnesscombination(=MFcombination)

canbedispensedwithanditsupportstheclaim thatafaithfulnessconstraint

andamarkednessconstraintcannotbeconjoined.

Accordingly,wewilldiscussthethreedifferentconstraintcombinationsin

Section2.Section3willargueagainstthecombinationofconstraintsfrom

differentconstraintfamilyandSection4wrapsupthediscussionandconcludes

thispaper.

2. Three Constraint Combinations

Crowhurst& Hewitt(1997)introducethreetypesofconnectivestoform

complexpropositionsfrom simpleones.Informallogic,theseconnectives,or

operators,areusedinjudgingthetruthvalueofthecombinedpropositions.

TheseBooleanoperatorsaregivenin(1):
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(1)Booleanoperations

a.Conjunction: X∩Y XandY

b.Disjunction: X∪Y XorY

c.Implication: X→Y ifXthenY

Thetruthvalueinterpretationofthesecomplexpropositionsgoesasfollows.

Theconjunctivecombinationofpropositionsin(1a),X∩Y,istrueifandonlyif

bothXandYaretrue.Thedisjunctivelyconjoinedpropositionin(1b)isfalseif

andonlyifbothXandYarefalse.Finallytheimplicationalconjunctionin(1c)

isfalseifandonlyifXistruebutYisfalse.Thesetruthvaluejudgmentsin

formallogiccanalsobeinterpretedtomeansatisfactionorviolationofthe

combinedconstraints.Inthefollowingsubsections,wewillseehowtheselogical

combinationsworkinconjoinedconstraints.

2.1 CUP-junction 

Wewillfirsttalkabout(1b)asitisthemostcommontypeofconstraint

combination,alsoknownaslocalconstraintconjunction.1)Whentwoconstraints

XandYaredisjunctivelycombined,thecomplexconstraintisviolatedifand

onlyifbothXandYareviolated.Wemayseeitinthefollowingtable.

(2)Disjunctivecombination(CUP-junction)

[X∪Y] X Y

a. ✓ ✓ ✓

b. ✓ * ✓

c. ✓ ✓ *

d. *! * *

Thelogicaldisjunction,[X∪Y],isinformallyread"X-CUP-Y,"hencetheterm

CUP-junction,whichisusedtomeanthedisjunctivecombinationinthispaper.

(2)showsthattheCUP-joinedconstraint,[X∪Y],isviolatedwhenbothXandY

1)Theterm“conjunction”isconfusingasitmaymeanthedisjunctionin(1b)andatthesame

time,itmayalsomeanthe“conjunction”givenin(1a).Westayawayfromthisambiguous

term,“conjunction”anduse“combination”instead.
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areviolatedasin(2d).Thisisthewaytofilterouttheworstformofviolation

andCrowhurst(2011.p.1462)describeditasrejectingthe"worstoftheworst."

Wealsoseeitseffectinthesettheory.SupposethatDistheuniversalset,

thesetthatincludesalltheelements2)andthattherearetwosetsinDsuchthat

setXhassubsetsofAandC,andthatYhasthesubsetsofCandB.Wecan

representthedistributionofthesetsXandYinDasin(3):

(3)Representationofviolationinsettheorymodelfor[X∪Y]

A D

C B

X=A+C

Y=C+B

In(3),thegreyarearepresentstheviolationorfalsehoodofthecombined

constraint,[X∪Y].WhenastructureisthememberofA,B,orC,thestructure

passestheevaluation.ButifastructuredoesnotbelongtoanyofthesetA,B

orC,itismarkedasviolationofthecombinedconstraint,[X∪Y].

ThetypicalexampleofCUP-joinedconstraintsiscodacondition.Thecoda

conditionisshowninvariouslanguages.Forexample,Englishdoesnotallow

/h/incoda.InKorean[-continuant]and/or[+spreadglottis]isbannedincoda.

InJapanese,obstruentsareforbiddenincoda.Again,Germancodasdonothave

voicedobstruents.Asamatteroffact,itisgenerallyacceptedthatthereisan

asymmetryinthedistributionofconsonantsinthatonsetshavemoresegments

orfeaturesthancodas.SuchcodaconditionscanberepresentedasCUP-junction

ofmarkednessconstraints.

2)ItshouldbemadeclearatthispointthatSetDencompassesallthesetsincludingA,Band

Cin(3).Tobemorespecific,thescopeofSetDistobedefinedforeachCUP-joined

constraint.Localconstraintconjunctionproposals(Smolensky,1993,Prince&Smolensky,

1993)comewithacertaindomainwheretheconjoinedconstraintswork.Thedomainhere

isviewedasadevicetorestrictSetD.
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(4)SchematicrepresentationofCodaCond

CodaCond=[NoCoda∪Segmental/FeaturalMarkedness]SEG

Inthiscase,havingeitheracodaoramarkedsegment/featureisnotcritical

inthegivenlanguage,buttheviolationofbothofthesemarkednessconstraints

resultsintheviolationoftheCUP-joinedconstraintinevaluation.

Thelocalself-conjunctionisanothercaseofCUP-junction.Itô& Mester

(1998)show thatthe OCP effectcan be bestexplained by employing

self-conjunction.3)They observethewell-formednesscondition ofJapanese

mono-morphemicwordsandconfirmtheLyman'slawthatamorphemecannot

havetwovoicedobstruents.Considerthefollowingexamples.

(5)Lyman'sLawinJapanesemorphemes(Itô&Mester,1998,p.2)

a.futa(lid)

b.fuda(sign)

c.buta(pig)

d.*buda

Thereisnowordlike(5d)inJapanese.TheLyman'sLaw saysthatthe

wordsin(5a),(5b)and(5c)haveatmostonevoicedobstruent.Now,when

therearetwoormorevoicedobstruentsasin(5d),itleadstotheviolationof

theself-conjoinedconstraint*VoiObs
2
.Thiscanbeviewedasaspecialcaseof

constraintconjunction,whichcanberepresentedby[Xi∪Xj].Thisconstraintmay

allowthepresenceofavoicedobstruentinamorpheme.Butiftherearetwoor

morevoicedobstruentsinacandidate,itisfilteredoutbytheself-conjoined

constraint.

Another use of CUP-junction is in explaining counterfeeding or

underapplication opacity.Thetypicalexampleofcounterfeedingopacityis

foundinBedouinArabic(cf.McCarthy,2007).Inthislanguage,thevowel

3)TheOCPortheObligatoryContourPrincipleistheterm firstintroducedinGoldsmith

(1976).McCarthy(1986,p.208)givesthefollowingformaldefinitionofOCP:

TheObligatoryContourPrinciple(=OCP)

Atthemelodiclevel,adjacentidenticalelementsareprohibited.

TheOCPblocksthepresenceofmultiplenumberoftheidenticalconstraint.
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raisingand epenthesisinteractin an interesting waytoproduceopacity.

ConsiderthebriefdescriptionofBedouinArabicphonology:

(6)BedouinArabicvowelraisingandepenthesis(McCarthy,2007)

a.Raisingof/a/inanopensyllable.(*aCV≫ ID(low))

/katab/→ ki.tab‘hewrote’

b.Epenthesis(NoComplex≫ Dep-V)

/himl/→ hi.mil‘load’

c.Interaction:raising→ Epenthesis

/gabr/→ ga.bur(*gi.bur)‘agrave’

d.Wrongevaluation

gabr NoComplex *aCV Dep-V ID(low)

?actualga.bur *! *

✓chosengi.bur * *

Theconstraintsgivenin(6)arefromMcCarthy(2007).Theundesirableresult

shownin(6d)representstheprobleminopacity.Asshownin(6a)*aCVshould

behigherthanIdent(low).Butaslongaswekeeptheranking,⟦*aCV ≫

ID(low)⟧,thereisnoplausiblewaytoexplaintheopaqueinteractioninBedouin

Arabic.However,ifwesetupacombinedconstraint,[ID(low)∪Dep-V]ADJ-σ,

andputitanywhereabove*aCV,wecangetthecorrectresultasshownin(7):

(7)CorrectevaluationofBedouinArabicopacity

gabr
[ID(low)∪
Dep-V]4)

No
Complex

*aCV Dep-V
ID
(low)

✓a.ga.bur * *

b.gi.bur *! * *

(7)tellsusthattheproblem with[gibur]isthatthereareviolationsoftwo

faithfulnessconstraintsinagivendomain,theadjacentsyllables.Thisisavery

4)Thedomainofthecombinedconstraintisnotrepresentedexceptintheformaldefinitionfor

thesakeofdescriptivesimplicity.
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straightforwardwaytocapturethedeviantbehaviorofcounterfeedingopacity

inBedouinArabicaswellasinmanyotherlanguages.5)

2.2 CAP-junction 

Though constraintconjunction in OT usually meanstheCUP-junction

introducedin2.1,thereareothercasesofconstraintcombinations.Inthis

subsection,weturntoBooleanconjunctionin(1a).Crowhurst(2011)observes

thattheBooleanconjunctioncanbeemployedinconstraintcombinationtoselect

the"bestofthebest."Herethecombinedconstraint,[X∩Y](X-CAP-Y),is

satisfiedifandonlyifbothXandYaresatisfied.Inthispaper,thecombination

X∩YiscalledCAP-junction.Considertheviolationtableandthedistributionof

violationgivenin(8):

(8)CAP-junction

a.violationtable

[X∩Y] X Y

i. ✓ ✓ ✓

ii. * * ✓

iii. * ✓ *

iv. * * *

b.Representingviolationdistribution

A D

C B

(Greyarearepresentsviolation.)

Asshownin(8),theCAP-joinedconstraint,[X∩Y]D,issatisfiedonlywhen

5)ItshouldbepointedoutthatMcCarthy(2007,p.35)takesissueswiththedomainofthe

conjoinedconstraint[ID(low)∪Dep-V]ADJ-σ,citingtheproblemitmayhaveinexplainingthe

violationofthecombinedfaithfulnessconstraintinheteromorphemicadjacentsyllables.This

potentialproblem,however,doesnotconcernusinthispaperasitneedsfurtherresearch.
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bothXandYaresatisfiedinagivendomain.In(8b),weseethatonlythose

elementsinSetC,representingthesatisfactionofXandYatthesametime,can

passtheevaluation.

Crowhurst(2011)showsaconvincingexampleofusingCAP-junctionto

explainthedistributionofstressintheDiyarilanguage.Diyarihasasyllable

trocheestresssystem.ConsidertheDiyarifootstructures:

(9)Diyarifooting(datarearrangedfrom Crowhurst,2011,p.1478)

a.Monomorphemicwords

ˈkaɲa (̍kaɲa) "man"

ˈpinadu (̍pina)du "oldman"

ˈŋanda̩walka (̍ŋan.da)(̩wal.ka) "toclose"

ˈwintara̩naya (̍winta)ra(̩naya) "howlong"

b.Polymorphemicwords

ˈmaɖa-ɭa-ɲi (̍maɖa)-ɭa-ɲi "hill-char-loc"

ˈpinadu-̩waɽa (̍pina)du-(̩waɽa) "oldman-pl"

ˈɲanda-na-̩maʈa (̍ɲanda)-na-(̩maʈa) "hit-past-ident"

Diyariwordshave primary stressesin the initialsyllables,butthe

distributionofthesecondarystressneedssomerefinement.Thefinalexamplein

(9a)showsthatfeetarealignedtotheleftandtherightedgeofaword,andthe

three-syllableexample,̍pinadu,showsthatfeetmustbebisyllabic.Crowhurst

(2011)suggeststhefollowingconstraints:

(10)Diyariconstraints(cf.Crowhurst,2011,p.1478)6)

a.MorphemeFt-Left(MFL)

Theleftedgeofamorphememustbealignedwiththeleftedgeof

afoot.

b.MorphemeFt-Right(MFR)

Therightedgeofamorphememustbealignedwiththerightedge

ofafoot.

6)ThedescriptionoftheconstraintandtherepresentationoftheCAP-joinedconstraintsare

slightlymodifiedfortheeaseofexposition.
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c.[MFL∩MFR]MORPH

AmorphememustobservebothMFLandMFR.

d.FtMin

Feetarebisyllabic.

Heretheranking,⟦FtMin≫ [MFL∩MFR]MORPH ≫ NoStruc(Ft)≫ MFL≫

MFR⟧,iscrucialinexplainingthestressdistribution.Itallowsmorpheme

internalunparsedsyllablesandatthesametimeitblockstheparsingofa

monosyllabicmorphemeevenifitmayresultintwoadjacentunparsedsyllables

asinthefirstexample(9b).Considerthefollowingevaluationtableaux:

(11)Evaluationtableaux

a.wintaranaya

wintaranaya FtMin [MFL∩MFR] NoStruc MFL MFR

✓i.(̍winta)ra(̩naya) **

ii.(̍winta)(̩rana)ya *! ** *

iii.win(tara)(̩naya) *! ** *

iv.wintaranaya *! * *

b.maɖa-ɭa-ɲi

maɖa-ɭa-ɲi FtMin [MFL∩MFR] NoStruc MFL MFR

✓i.(̍maɖa)-ɭa-ɲi * * *ɭa*ɲi *ɭa*ɲi

ii.(̍maɖa)-(̩ɭa-ɲi) * **! *ɲi *ɭa

iii.(̍maɖa)-(̩ɭa)-(̩ɲi) *!* ***

(11ai)istheonlyoptimalform astheothercandidatescruciallyviolatethe

CAP-joinedconstraint,[MFL∩MFR].Butasshownin(11b),themonosyllabic

morphemesareleftunparsed,astheirparsingwouldresultintheviolationof

theCAP-joinedconstraintorFtMin.

Oneinteresting observation to makein (11b)isthatNoStrucshould

dominatebothMFLandMFRandatthesametimeitshouldbedominatedby

theCAP-joinedconstraint,[MFL∩MFR].Thecrucialranking,⟦[MFL∩MFR]≫

NoStruc≫ MFL≫ MFR⟧,explainsthatevenwhenbothMFLandMFRare

dominated byNoStruc,theCAP-joined constraintstilldominatesNoStruc.
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WithouttheCAP-joinedconstraint,theDiyaristresspatternissimplyleft

unexplained.

AnotherapplicationofCAP-junctioncanbefoundinbijectiveconstraint

foundinallomorphselectioninDyirbalergatives.Considerthedistributionof

ergativeallomorphs,/-ŋgu/and/-gu/:

(12)Dyirbalergativeallomorphy(McCarthy&Prince1993a,p.117)

a./-ŋgu/after(andonlyafter)disyllabicV-finalnouns

yaɽa-ŋgu "man"

b./-gu/afterlongerV-finalnouns

yamani-gu "rainbow"

balagara-gu "they"

Onepossibleapproachmaybetosetupanalignmentconstraintfor/-ŋgu/

suchasAlign-{ŋgu}-to-Ftsothatitcanonlybeattachedtodisyllabicwordsas

discussedandrejectedinPaster(2006).Thisapproach,however,failstodeal

withtheallomorphselection.Thoughitmayblock/-ŋgu/frombeingattached

tothreeormoresyllabledwords,itcannotblocktheattachmentof/-gu/to

disyllabicbaseasdiscussedinWolf&McCarthy(2005),Paster(2006),Bye(2007)

andothers.Theproblem isshownin(13):

(13)Unfortunateresultinevaluation

yaɽa-{gu1,ŋgu2} Faith
Align-{ŋgu}
-to-Ft

NoCoda

✓ a. (yaɽa)-gu1
?b. (yaɽa-ŋ)gu2 *!

c. (yaɽa)-gu2 *! *

d. (yaɽa-ŋ)gu1 *! *

Theactualoutputformis(13b),butaslongasthereis(13a),theperfectone,

(13b)cannotbeoptimal.Theproblem hereisthat(13a)takes/gu/insteadof

/-ŋgu/tostayawayfrom NoCodaviolationandthereisnoconstraintthat

penalizes/gu1/-affixationtodisyllabicwords.Giventhisobservation,wemay

positthefollowingallomorphdistributionconstraintasinLee(2010):



On Constraint Combinations∣ 161

(14)Ergativeallomorphdistribution(=AlloDist)(Lee,2010,p.484)

[Align-{ŋgu}-to-Ft∩Align-Ft-to-{ŋgu}]WORD

Assignanasteriskif{ŋgu}isnotprecededbyafoot,orifafootisnot

followedby{ŋgu}.

(14)presentsabijectiveconstraint,whichrequiresalignmentstoeachother,

whichcaneffectivelyeliminate(13a)withtheranking,⟦Faith,AlloDist≫

NoCoda⟧.

(15)Correctevaluation

yaɽa-{gu1,ŋgu2} Faith AlloDist NoCoda

a. (yaɽa)-gu1 *!

✓ b. (yaɽa-ŋ)gu2 *

c. (yaɽa)-gu2 *! *

d. (yaɽa-ŋ)gu1 *!

Asshownin(15),AlloDist,theCAP-joinedconstraint,[Align-{ŋgu}-to-Ft∩

Align-Ft-to-{ŋgu}]WORDpenalizes(15a).In(15a),thefoot(yaɽa)isnotfollowedby

{ŋgu2}.SoitisaviolationofAlign-Ft-to-{ŋgu}.Italsomeansthatitviolatesthe

CAP-joinedconstraintAlloDist,asitpassesonlythebestofthebest.Onthe

otherhand,(15b)satisfiesbothAlign-{ŋgu}-to-FtandAlign-Ft-to-{ŋgu}.Therefore

italsosatisfiesAlloDist.Sofar,wehaveseenthatCAP-junctionhasadefinite

roletoplayinexplainingphonologicalandmorphologicalchanges.Now we

turntothethirdtypeofconstraintcombination.

2.3 IF-junction 

Thethird typeisimplicationalcombination asshown in (1c).[X→Y]

combination,calledIF-junctioninthispaper,meansifXthenY.Thisconstraint

ensuresthatifXissatisfied,thenYshouldalsobesatisfied.Considerthe

violationtableanddistributionofviolationoftheIF-joinedconstraintgivenin

(16):
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(16)IF-junction

a.violationtable

[X→Y] X Y

i ✓ ✓ ✓

ii ✓ * ✓

iii * ✓ *

iv ✓ * *

b.representingviolationdistribution

A D

C B

(Greyarearepresentsviolation.)

Asshownin(16),theIF-joinedconstraint,[X→Y],isviolatedifandonlyif

XissatisfiedandYisnot.7)Thoughthistypeofconstraintcombinationisnot

studiedindepth,wecaneasilyseeitsapplication.ResearchersofKorean

phonologyarequitefamiliarwiththeonsetconditioninKoreanthat/ŋ/isnot

allowedintheonset.(seeChung,2001,Lee,2008,Ahn,2009andothersfor

morerecentreferences.)

(17)Koreanonsetcondition(cf.Chung,2001,p.182)

a.prosedescription

Thevelarnasal/ŋ/isnotallowedasanonsetelementinKorean.

b.formalrepresentation

[Onset→*ŋ]SEG

(17)penalizesacandidatethathas/ŋ/intheonset.Ifthecandidatedoes

nothaveanonset,(17)isvacuouslysatisfied.However,thepresenceof/ŋ/in

non-onsetpositiondoesnotconstituteaviolation.(17)isviolatedifandonlyif

7)Logicallyspeaking,theIF-joinedconstraint,[X→Y],canberewrittenusingCAP-junctionor

CUP-junction.Insettheory,X→Yisequivalentto~X∪Yor~(X∩~Y).
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thereisanonsetsegmentanditviolates*ŋ.ThisisthetypicalcaseofIF-joined

constraintevaluation.Therefore,weseethat(17a)canberewrittenusingan

IF-junctionconnectiveasin(17b).TheIF-joinedconstraint(17b)isnotviolated

byanynon-onsetsegmentorbyany/ŋ/inthecoda.

AnotherpossibleapplicationofIF-conjunctionisindealingwiththestress

patterinWesternAranda.ThoughitisgenerallyagreedthattheWestern

Arandawordhassyllable-trocheesystem withprimarystressintheinitial

syllable,therearesomedeviationsfrom thispatternasshownin(18):

(18)WesternArandastress(datafrom Davis,1988,p.1)

a.Consonant-initialwordsofthreeormoresyllables

túkura 'ulcer'

kútungùla 'ceremonialassistant'

wóratàra (placename)

b.Vowelinitialwordsofthreeormoresyllables

ergúma ’toseize’

artjánama 'torun'

utnádwàra(placename)

c.Bisyllabicwords

ílba ’ear’

káma ’tocut’

wúma 'tohear'

TheWesternArandalanguagehasprimarystressinthefirstsyllablein

trisyllabicorlongerwordsasin(18a),butifthefirstsyllabledoesnothavean

onset,asillustratedbythedatain(18b),theprimarystressappearsinthe

secondsyllable.Inbisyllabicwords,however,theprimarystressfallsonthe

initialsyllableevenifitisonsetlessasshownin(18c).Descriptively,wecansee

thattheheadsyllablemusthaveanonset,andiftheinitialsyllableofaword

isonsetless,itcannotbetheheadfootintrisyllabicorlongerword.Butthe

requirementofonsetfortheheadsyllableisdominatedbytheconstraintthat

requiresaprosodicwordtohaveastress.Thestraightforwardwayofcapturing

thisgeneralizationistopositthefollowingconstraintsandranking.
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(19)ConstraintsandrankingforWesternArandastress.

a.Constraints

i)FootBinarity(=FtBin)(Prince&Smolensky,1993,p.47)

Feetarebinaryonthesyllabiclevel.

ii)Align-Pwd(McCarthy&Prince,1993b,p.80)

AligntheleftedgeofaProsodicwordwiththeleftedgeofafoot.

iii)Parse-σ (McCarthy&Prince,1993b,p.91)

Allsyllablesmustbeparsedbyfeet.

iv)[FtHead→ Onset]SYLL

Aheadsyllablemusthaveanonset

b.Constraintranking

FtBin≫ [FtHead→Onset]≫ Align-Pwd,Parse-σ

TheIF-conjoinedconstraint,[FtHead→Onset],penalizesthefootheadthat

doesnothaveanonset.ThisleadstotheviolationofAlign-Pwdand/orParse-σ.

Considerthefollowingevaluationtableaux,illustratedwiththefirstwordsin

(18a),(18b),and(18c):

(20)EvaluationtableauxofWesternArandaStress

a.tukura→ (túku)ra

tukura FtBin
[FtHead
→Onset]

Align-
Pwd

Parse-σ

✓ i. (túku)ra *

ii. tu(kúra) *! *

iii. (tú)(kùra) *!

b.erguma→ er(gúma)

erguma FtBin
[FtHead
→Onset]

Align-
Pwd

Parse-σ

i. (érgu)ma *! *

✓ ii. er(gúma) * *

iii. (ér)(gùma) *! *

c.ilba→ (ílba)

ilba FtBin
[FtHead
→Onset]

Align-
Pwd

Parse-σ

✓ i. (ílba) *

ii. il(bá) *! * *
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Theevaluationtableauxareself-explanatory.Theinterestingcasesare(20b)

and(20c).In(20b),thestressontheinitialonsetlesssyllable,(20bi),isfiltered

outbytheIF-joinedconstraint.Butthesameconstraint,beingdominatedby

FtBin,doesnothinderthechoiceoftheoptimalform inthebisyllabicwordas

shownin(20c).Assuch,theproposalofIF-joinedconstraint,[FtHead→Onset],

canplainlycapturetheinterestingaspectofWesternArandastresspatterns.8)

3. Restraining Constraint Combinations

AsshowninSection2,weseethatnotonlyCUP-joinedconstraintsbutalso

CAP-joinedandIF-joinedconstraintstakeactivepartsinexplainingconstraint

interaction.Interestinglyhowever,alltheconstraintcombinationsintroducedso

farareeitherthecombinationofmarkednessconstraintsorthecombinationof

faithfulnessconstraints.Onereadilyemergingresearchquestioniswhetherwe

should have a constraintconjunction ofa markednessconstraintand a

faithfulnessconstraint.

Itô&Mester(1998)explicitlyargueagainstMF-combination.Fuzakawaand

Miglio(1998)proposethatonlytheconstraintsofthesamefamilycanbe

conjoined.ThisproposalalsoarguesagainstMF-combination.Bakovi(2000),on

theotherhand,arguesforthenecessityofMF-combinedconstraints,basedon

the discussion in Lombardi (1999).We summarize the findings and

MF-combinationanalysisofBakovi(2000)andproposeanalternativetoshow

thathisanalysisfailstosupportMF-combination.

8)ItshouldbenotedthatthereareotheranalysesforWesternArandastresssuchasDavis'

(1985)moraiconsetanalysis,Goedemans'(1994)proposalofAlign(FootLeft,OnsetLeft),

andDowning's(1998)proposalofCAP-joinedconstraint,[Onset∩Align-σ].Thedetailed

comparisonoftheseanalysesisneededtoseewhichisthebestwaytoexplaintheapparent

extrametricalnatureoftheinitialonsetlesssyllableinthreeormoresyllabledwords.We

leavethisopentofurtherresearch.Anotherareaofapplicationoftheif-junctionistodeal

withoverapplicationopacity.If-junctioncanbeusedtobreakofftheshackleofharmonic

boundingandthusopenadoorforexplainingoverapplicationopacitywithoutresortingto

surgicaloperationoftheOTtheoryitself.Thisisalsoopentofutureresearch.
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(21)Codaconsonantclusterassimilation

a./pd/#→ [pt]#

b./bt/#→ [pt]#

c./zgt/#→ [skt]#

d./skd/#→ [skt]#

Bakovi(2000)considersthecodavoicingassimilationofDutchandshows

that(21c)maypresentproblemsintheconventionalOTanalysis.Considerthe

followingevaluationtableaux:

(22)Evaluationtableauxforcodaconsonantcluster

(adaptedfrom Crowhurst,2011,p.1473)

a./pd/#→ [pt]#

/pd/
Agree
(voice)

Ident
(voice)

*VoiObst

i. pd *! *

ii. bd * *!*

✓iii. pt *

b./bt/#→ [pt]#

/bt/
Agree
(voice)

Ident
(voice)

*VoiObst

i. bt *! *

ii. bd * *!*

✓iii. pt *

c./zgt/#→ [skt]#

/zgt/
Agree
(voice)

Ident
(voice)

*VoiObst

i. zgt *! **

✓ ii. zgd * ***

?iii. skt **!

d./skd/#→ [skt]#

/skd/
Agree
(voice)

Ident
(voice)

*VoiObst

i. skd *! *

ii. zgd **! ***

✓iii. skt *

Theevaluationworkswellexceptfor(22c),whereanon-surfaceform [zgd]
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ischosenasoptimal.Theproblem withthe/zgt/→[skt]mappingliesinthe

twoviolationsofIdent(voice).Bakovi (2000)observesthisphenomenonand

callsit"majorityrule"effect.Inthesequenceof[αF][αF][-αF],theassimilationto

[αF]hasjustoneviolationofIdent(αF),buttheassimilationto[-αF]resultsin

twoviolationsofIdent(-αF).Giventhissituation,weseethatthenormal

evaluationalwaysfavorstheleastnumberofIdent(f)inassimilation.

Bakoviarguesthatthe"majorityrule"problem canberesolvedbypositing

thelocallyconjoinedconstraint,[Ident(voice)∪*VoiObst]SEG,andputitbetween

Agree(voice)andIdent(voice).9)Nowconsidertherevisedevaluationof(22c):

(23)Revisedevaluationof(22c)

/zgt/
Agree
(voice)

[Ident(voice)∪
*VoiObst]

Ident
(voice)

*VoiObst

i. zgt *! **

ii. zgd *! * ***

✓iii. skt **

Withtheintroductionofthecombinedconstraint,[Ident(voice)∪*VoiObst],

theevaluationcorrectlypicks[skt]asoptimal.Butitismadepossibleonlywith

theMF-combinedconstraint,asIdent(voice)isafaithfulnessconstraintand

*VoiObstisamarkednessconstraint.Ifwetake(23)asthelegitimateevaluation,

wehavetoacceptthepossibilityofMF-combinationcontrarytotheclaimmade

inItô&Mester(1998)andinFuzakawa&Miglio(1998).

Thispaper,however,showsthatthereisanalternativeexplanationwithout

resorting to MF-combination.The pointofdeparture from (22)is the

introduction ofMax/Dep(feature)thatreplaces Ident(voice)in line with

Lombardi(1998).10)TheideaisthatdevoicingistheviolationofMax(voice)

whilevoicingassimilationviolatesDep(voice).InIdent(voice)approach,boththe

voicingandthedevoicingassimilationviolatesthesameIdent(voice)constraint.

9)TheactuallocalconstraintconjunctionproposalmadebyBakovi(2000)is*[αF]&iID-IO[F].

Thisconstraintpenalizesthecombinedviolationof*[αF]andID-IO[F]inagivendomain.

Itis,therefore,anotationalequivalentoftheconstraint,[Ident(voice)∪*VoiObst]SEG,

proposedhere.

10)NotethatinLombardi'sproposal,thefeaturesarenotattributesorpropertiesofasegment.

Ratheritisviewedastheautosegment(1998,p.6)representedasaprivativeormonovalent

feature.Therefore,inthisapproach,thereisno[-voice]or[-nasal]featureatall.
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Whatthedatain(21)showisthatDep(voice)ishigherthanMax(voice).With

theranking,⟦Agree(voice),Dep(voice),*VoiObst≫ Max(voice)⟧,weobtainthe

sameresultsasshownin(24):

(24)RevisedevaluationwithDep(voice)andMax(voice)

a./pd/#→ [pt]#

/pd/
Agree
(voice)

Dep
(voice)

*VoiObst
Max
(voice)

i. pd *! *

ii. bd *! **

✓iii. pt *

b./bt/#→ [pt]#

/bt/
Agree
(voice)

Dep
(voice)

*VoiObst
Max
(voice)

i. bt *! *

ii. bd *! **

✓iii. pt *

c./zgt/#→ [skt]#

/zgt/
Agree
(voice)

Dep
(voice)

*VoiObst
Max
(voice)

i. zgt *! **

ii. zgd *! ***

✓iii. skt **

d./skd/#→ [skt]#

/skd/
Agree
(voice)

Dep
(voice)

*VoiObst
Max
(voice)

i. skd *! *

ii. zgd *!* ***

✓iii. skt *

Examining(24c),weseethatwecanexplaintheoptimalnatureof/zgt/#→

[skt]#withMax/Dep(feature)withoutinvokingMFcombination.(24a),(24b)

and(24d)simplyshowsthattheMax/Dep(feature)analysisdoesnotcause

problemsinthesecasesaswell.Theanalysisgivenhereclearlydemonstrates

thattheschematicdatain(21)cannotbeusedtosupporttheMF-combination.

It,therefore,indirectlysupportstheproposalagainstMF-combinationbyItô&

Mester(1998)andFuzakawa& Miglio(1998).Intheabsenceofanyother

convincinganalysesthatsupportMF-combination,thispaperclaimsthatthe
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only possible combinations of constraints are markedness-markedness

combinations or faithfulness-faithfulness combinations, ruling out

markedness-faithfulnesscombinations.

4. Conclusion

In thispaper,we have observed three differenttypesofconstraint

combinations.Though thelocalconstraintconjunction iswell-known and

frequentlyemployedinthephonologicalanalysis,weseethattherearetwo

moreconstraintcombinations.Localconstraintconjunctionsorself-conjunctions

aretheexampleofCUP-junctionshowninthispaper.BesideCUP-junction,we

find two other types ofcombination:CAP-junction and IF-junction.In

evaluation,[X∪Y]D penalizesthecandidatewhichshowsviolationsofbothX

andYinagivendomain,soastofilterouttheworstcandidate.[X∩Y]D,onthe

otherhand,penalizesanycandidatethatviolatesXorY(orboth)toallowthe

"bestofthebest"form topass.Thethirdtype,IF-junctionrepresentedas[X→

Y]D,penalizesonlythosecandidatesthatsatisfyXbutviolateY.

Thispapershowstheapplicationofthesecombinedconstraintsinexplaining

codaconditions,Lyman'slawinJapanese,BedouinArabicopacity,Koreanonset

condition,Diyaristresspattern,Dyirbalergativeallomorphy and Western

Arandastress.Theanalysesshowninthispaperimpliesthattherearemany

otherapplicationsofthecombinedconstraintinexplainingphonologicaland

morphologicalchanges,thusopeningadoorforfurtherresearchrelatedtothe

legitimacy ofthe combined constraints,to the application ofcombined

constraints,toopacitystudiesandtoconditionsonconjoinedconstraints.

Thehypothesisthatmarkednessandfaithfulnessconstraintsarecombined

togetherisreviewedinthispaper.Presentinganalternativeexplanationwithout

resortingtomarkedness-faithfulnesscombination,thispaperarguesagainstit.It

isgrantedthatweneedfurtherresearchonpositionalfaithfulnesstopositively

support the idea that only intra-family combinations such as

markedness-markednesscombinationsorfaithfulness-faithfulnesscombinations

shouldbeallowed.
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