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1. Introduction 

Optimality Theory (henceforth OT)(McCarthy & Prince1995,Prince&

Smolensky2004),startingwiththeparallelversionofOT,succeedstothemost

recentversionofOTcalledHarmonicSerialism (hereafterHS,McCarthy2007,

2008a,b,2009)basedupongradualness.UnlikeparallelOT,serialOT,so-called

aderivationalOT,standsonitsuniquepropertyofgradualism.InHS,multiple

stepsofanintermediatederivationareembeddedbetweentheinputandthe

ultimateoutputthrough themultiplepassesofGen-Evalloop.Aseach

derivationprogressesstepbystep,harmonyisgraduallyimproved.Accordingly,

optimalityinHSisrealized inalocalpattern,butnotgloballyatonce.

Therefore,inserialOT,theinputcannotmapontothefinaloutputinasingle

step.

Giventhesetwocoreprinciplesofgradualnessandharmonicimprovement

inHS,asclearlyevidencedinpreviousliterature(Lee2007,2011a,b,c),the

opaquecaseofnon-surface-apparentornon-surface-true(theterminologydueto

McCarthy1999)issuccessfullydealtwith.Inaddition,optionalityinphonology

causingmultiplevariantsisalsostraightforwardlyaccountedforwithintheHS

architecture.1)

TargetingthedataofBurmesenoun compoundsand examiningwhat

phonological changes are found in word formation process of noun

compounding,thispaperdemonstrateshow serialOTdiagnosesandanalyzes

thephonologyoperating in Burmesemorphology.2)When twowordsare

adjacentacrossa morpheme boundary,i.e.,they are compounded,two

interesting phonologicalphenomenaareobserved:underapplication opacity

throughtheruleorderingparadoxandoptionality(orfreevariation,Kager1999)

resultinginmultiplevariants.Thepresenceorabsenceofruleapplicationincurs

variability.

Tothisend,section2introducestheprimarycoresofserialism-orientedOT

1)NotethatserialOTisnotanalternativetoparallelOT.AsarguedinMcCarthy(2008b:504),

itisavariantimplementationofOT'sbasicideas,justlikeparallelOT.However,unlike

parallelOT,serialOTreliesontheentirelydifferentarchitectureofgradualnesswherebyit

achieveslocaloptimalityandgradualharmonicimprovement.

2)GivenCampbell(1991:241),Burmese,aBurmicbranchoftheTibeto-Burmesefamily,isthe

officiallanguageoftheRepublicofBurmaspokenbyabout30millionpeople.
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model and discusses how it accomplishes gradualness and harmonic

improvement.Undergradualism,thenecessityofPrecedence(henceforthPrec)

constraintbaseduponmarkednesssatisfactionorderinacandidatechain,not

onfaithfulnessviolationorder(McCarthy2007),anditskeyroleinopacitywill

behighlighted.Furthermore,inlinewithKimper(2008),PartiallyOrdered

Constraints(hereafterPOC,Anttila1997)willbeadopted within HS for

optionality.Section 3 investigates and discusses the major phonological

phenomenaobservedinBurmesenouncompoundingprocess.InBurmesenoun

compounding,thepresenceorabsenceofaschwavowel,whetherornotitis

underlyingorderived,playsanimportantfactortoaffectotherphonological

changes.In section 4,focusing on two typicalphonologicalchangesof

counterfeedingopacityandoptionality,aserialOTaccountwillbeprovided.

Gradualdivergenceofharmonyfrom theinputtotheultimateoutputis

guaranteedinopacityviaMOPwhileoptionalityviaPOCunderHS.Section5

summarizesandconcludesthepaper.

2. Gradualness and Harmonic Improvement in HS

UnderparallelOTpursuingglobalism (McCarthy&Prince1995,Prince&

Smolensky2004),phonologicalchangestakeplaceatonceasexemplifiedinthe

/pap/→[pa.bə] mapping in which both Dep(=No insertion) and

Id(voi)(=Featuralidentityinvoice)areviolatedsimultaneously.However,serial

OT(McCarthy2007,2008a,b,2009)underliestwocoreprinciplesofgradualism

andharmonicimprovement.Therefore,phonologicalchangesarisestep-by-step

throughthemultiplepassesofGenandEvalloopasillustratedin(1).Thedata

comefrom McCarthy(2007:63).
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(1)HS'sserialderivations

Step1:/pap/→ [pa.pə]

/pap/ No-coda Dep *VCvlV Id(voi)

a.pap W1 L L

☞b.pa.pə 1 1

Step2:/pa.pə/→[pa.bə]

/pa.pə/ No-coda Dep *VCvlV Id(voi)

c.pa.pə W1 L

☞d.pa.bə 1

Step3:Convergence

/pa.bə/ No-coda Dep *VCvlV Id(voi)

pa.bə

UnderthegradualnessrequirementinHS,theinput/pap/mapsinto

[pa.pə]atStep1,whichisthelocallychosenoptimaloutput(notanultimate

output),butagain fed backintothefollowingGen.Thistime,thelocal

optimum /pa.pə/becomes[pa.bə]atStep2,whichisyieldedagainasanew

inputfor the nextpath ofderivation.However,no further harmonic

improvementismade,andthus/pa.bə/isconvergenttothemostrecent

outputofEvalatStep3.Therefore,thewholeHS'sderivationterminateshere.

Notethattheglobalmappingof/pap/to[pa.bə]inasinglestepisnotvalid

inHSduetogradualnessinharmonicimprovement.

GradualnessinHSaffectsthegenerationofvalidcandidatechainsaslaid

outin(2).

(2)Validchainsforinput/pap/(McCarthy2007:63)

a.<pap> Faithfulparse

b.<pap,pa.pə> *Dep

c.<pap.pa> *Max

d.<pap,pa.pə,pa.bə> *Dep→ *Id(voi)

Eachcandidatechainin(2)isvalidsinceitviolatesasinglefaithfulness

constraintatatime.Giventherankingin(1),thecandidatechainin(2d)
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becomesoptimal.Therefore,thepotentialchainlike*<pap,pabə>isfatally

ruledoutwithmorethanonefaithfulnessviolationinachain,i.e.,Depand

Id(voi)violationsatonce.Comparedtothis,thechainin(2d)fullysatisfies

gradualnessinharmonicimprovement.

From thecandidatechainsin (2),weseetheintermediatestagesof

derivationinachainwheretheviolationorderofafaithfulnessconstraintis

recorded.InHS,regardingopacity,Precconstraintevaluatestheviolationorder

offaithfulnessconstraintsinachainasintroducedin(3).

(3)Precconstraint(McCarthy2006:25)

Prec(A,B):

LetA'andB'standforformsthataddviolationsofthefaithfulness

constraintsAandB,respectively.Toanychainoftheform <X,B',Y>,

ifXdoesnotcontainA',assignaviolationmark,andtoanychainof

theform <X,B',Y>,ifYcontainsA',assignaviolationmark.

Asdefinedin(3),constraintAviolationmustprecedeBviolationinorderas

in(4b).Notethat,asin(4a),onlyAviolationisnotthecaseofPrecviolation.

AviolationcannotfollowBviolationandBviolationcannotprecedeAviolation

asin(4d).Otherwise,Precisviolatedtwiceintotal.Inaddition,asshownin

(4c),ifthereappearsBviolationinachain,surelyAviolationmustpreexists.

Otherwise,Precisstillviolated.

(4)TheevaluationofPrecviolation

Prec(A,B)

a.Aviolationonly ˅

b.A→Bviolation ˅

c.Bviolationonly *

d.B→Aviolation **

As argued in McCarthy (2007), Prec constraint should obey the

Metaconstraintintroducedin(5)andaccordingly,therankingofPrec(A,B)in

hierarchyisdetermined.
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(5)MetaconstraintontherankingofPrecconstraint(McCarthy2007:99)

B>>Prec(A,B)

HereweseethatPrecconstraintcannotsitovertheconstituentBofPrec(A,

B).However,asarguedinpreviousliterature(Lee2008,2009),Precconstraint

based on faithfulnessviolation orderunderMetaconstraintcannotpredict

opacitysatisfactorilyandstraightforwardly.3)

Alternatively,inlinewithLee(2008,2009),MOP(originallyproposedby

Lee2006)withmarkednesssatisfactionorderwillbeemployedhere,instead.

MOPbetterconformstothespiritofMetaconstraintandfurthergetsridofthe

side-effectoffaithfulness-basedPrecconstraint.

ForfreevariationinHS,followingKimper(2008:3),POC(Anttila1997)will

beemployed.4)GiventhePOCmodel,agrammarconsistsofconstraintsand

theirrankingsbuttherankingsarenotcompleteasshownin(6).

(6)PartiallyOrderedConstraints(POC)

a.Constraints:A,B,C

b.Partiallyorderedrankings:A>>B,A>>C

c.Twopossibletotalordersbasedonpartiallyorderedconstraints:

A>>B>>C,A>>C>>B

GiventheconstraintsA,B,C in(6a),ifweassumethattherearetwo

partialordersofconstraintArankedoverBandoverCasin(6b),weobtain

twopossibletotalordersasarrangedin(6c).Therefore,thepossibilityof

multipletotalordersonPOCderivesvariability.

3)Duetospacelimit,thispapercannottouchuponthecontradictionofMetaconstraintwith

faithfulness-basedPrechere.AsstronglyarguedinLee(2008,2009),counterbleeding

opacityof/-ti/suffixationinModernHebrew(Levi2000)andcounterfeedingopacityin

BedouinArabicarenotcorrectlypredictedbyfaithfulness-basedPrecunderMetaconstraint.

AlsoseeLee(2011)supportingmarkedness-orientedPrecforopacityinTurkishallomorph

selection.

4)IncludingPOC,StochasticOT(Boersma1997)andFloatingConstraints(Nagy&Reynolds

1997)commonlyclaim thatvariabilityresultsfrom multipleavailablerankingsofa

language'sconstrainthierarchy.Kimper(2008),followingPater(2007),adoptsPOCwithinHS

todealwithoptionalvariationfoundinBengaliminorphrase.
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Takentogether,HS-orientedOTmodelpermitsastep-wiseanditerative

derivationviathemultiplepassesofGenandEvalloopandthusharmonic

improvementisalwayslocalandgradual.Foropacityinserialism,MOPwith

markednesssatisfactionorderinachainnecessitates.Fortheemergenceof

optionality,eachvariantresultsfrom eachdifferenttotalorderonpartially

orderedconstraints.

3. Phonological Changes of Burmese Noun Compounding 

ThissectionexaminesthedataofBurmesenouncompoundsandfurther

discusseswhatphonologicalchangestakeplacewhentwowordsareadjacent

overamorphemeboundary,i.e.,compounded.Letusconsiderthepreliminary

dataaslaidoutin(7).

(7)NouncompoundsinBurmese(Okell1969)5)6)

a.pàñ(flower)+əyauñ(color) pàñyauñ(pink)

b.əhmù(leader)+əmaʔ (minister) hmùmaʔ (ministers)7)

c.bəma(Burmese)+əká(dance) bəmaga(Burmesedance)

5)GivenCornyn(1944:7),inBurmese,stops,affricates,andsibilantconsonantstakeplacein

fiveplacesofarticulationinthreeordersasbelow:

Labial Alveolar Normal Palatal Velar

stop stop sibilant affricate stop

Plain p t s c k

Aspirated ph th sh ch kh

Voiced b d z j g

6)Inthispaper,followingCornrie(1987),Okell's[],atonelessweakvowel,isrepresentedby

[ə].Othernotationsareshownasbelow(Okell1969:8):

hC:anaspiratedconsonant(=[Ch]inIPA)(cf.Infootnote(5),Cornyn(1944)usesChfor

aspiratedobstruents,instead.)

Ch:adentalsound(Forexample,dhisavoiceddentalfricativelikethinEnglishthere.)

Vñ:anasalizedvowel

7)GivenCornyn(1944:8),nasalsinBurmeseoccurinthreepositionswiththedivisionofplain

vs.preaspiratedasbelow:

labial alveolar velar

plain m n ŋ

preaspirated hm hn hŋ
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d.eiñ(house)+əthiʔ (new) eiñdhiʔ (new house)

e.əhpou(male)+əthañ(sound) hpoudhañ(malevoice)

f.əyauñ(color)+souñ(becomplete) yauñzouñ(incolor)

g.əywe(age)+tu(bethesame) ywedu(co-eval)

h.əyweʔ (leaf)+əhaùñ(old) yweʔhaùñ(oldleaf)

i.ətheʔ (breath)+əpyìñ(heavy) theʔpyìn(sigh)

j.htwi(spitting)+hkənè(suffix) htwigənè(expressingdisgust)

k.məneʔhpyañ(tomorrow)+əhka(time) məneʔhpyañga(tomorrow)

Thedataabovetellusthatweakvoweldeletion(WV-del)takesplaceand

thusanoun-initial[ə]isdeletedincompounds.In[W1+W2]compounds,the

schwavowel,eitherinW1orW2,disappearsaslongasitstandsintheinitial

position.However,asshownin(7c),ifthereisaprecedingconsonant,the

weakvowelremainsintact.

AnotherinterestingchangewitnessedhereisthatthefirstconsonantofW2

tendstobevoiced.In(7c-g),(7j),and(7k),thevoicelessconsonantsbecome

voiced,whilethosein(7h-i)remainvoiceless.Herethereisageneraltendency

thataconsonantinbetweentwovoicedsoundssurfacesasvoicedsounds.8)

However,asshownin(7h-i),thereappearsaglottalstopwhentheconsonant

failstobevoiced.Thisisduetothevoicelessnatureoftheglottalstop.

Now letustakealookatamorecomplicatedsetofdata.Considerthe

examplesaslaidoutin(8).

(8)OtherphonologicalchangesinBurmesenouncompounds

a.hniʔ (two)+lá(month) hnəlá(twomonths)

b.meìñmá(woman)+(ə)wuʔ (clothing)meìñməwuʔ (woman'sclothing)

c.làñmá(mainroad)+to(honorific) làñmədo(mainroad)

d.nà(ear)+caʔ (clamp) nəjaʔ (earphone)

8)AsobservedinOkell(1969:15),therearelexicalexceptionstothisruleasshownbelow:

hna(nose)+(ə)hkaùñ(hollow) hnəhkaùñ(nostril)

nwà(ox)+(ə)htì(male) nəhtì(bull)

Thisseemstoberelatedtothenatureofthetonelessweakvowel[ə].Herethegeneral

patternnoticeableisthattheaspiratedsoundsarenotvoicedafter[ə].Thisisleftopento

furtherresearch.
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e.pà(cheek)+saʔ (join) pəzaʔ,bəzaʔ (mouth)

f.sà(eat)+pwè(gathering) səbwè,zəbwè(table)

g.hkà(waist)+paʔ (goaround) hkəbaʔ,kəbaʔ,gəbaʔ (belt)

h.hsañ(hair)+(ə)piñ(thread) hsəbiñ,səbiñ,zəbiñ (hair)

i.kàñ(bank)+(ə)pà(vicinity) kəbà,gəbà(bankcliff)

Comparedtothedatain(7)wherevowelweakening(V-Weak)doesnot

takeplace,onethingtobeclearlynotedin(8)isthatthelastvowelofW1is

reduced.Thoughthereisnoknowngeneralizationaboutthevowelreduction

inBurmesenouncompounds,asLee(2013)argues,itispresumedthatvowel

reduction occursonly when W2 ismonosyllabic.NotethatW2 are all

monosyllabicwordsexceptin(8b),(8h),and(8i)whichhaveoptional[ə]

soundsasindicatedbytheparentheses.FollowingOkell's(1969:243-244)claim

thatsome[ə]’sareunderlyingwhileothersaresimplyprefixes,wecandeduce

that[ə]mayimplyaderivativeprefixinBurmese.Therefore,ifweinterpret

thattheparenthesismeanstheprefix,wemayaswellarguethattheforms

without[ə]aretheinputsforcompounding.Thenwecangeneralizethatthe

monosyllabicityofW2isthenecessaryconditionforvowelreduction.

Burmesehasfourdiphthongs,/ei/,/au/,/ai/,and/ou/,whicharenot

reducedaswitnessedin(7e-f).AsarguedinLee(2013),giventheassumption

thatthediphthongsarethesequenceof[+syllabic]and[-syllabic]sound,we

seewhythediphthongsdonotundergovowelreduction.9)However,thefinal

vowelsin(7a-c)and(7h-i),thedatarepeatedherein(9)butsimplified,failto

undergovowelreduction.Ofparticularinterestinthisregardisthatthere

alreadyexistsanother[ə]eitherinthepenultimatepositionofW1orinthe

firstpositionofW2.

(9)Withthelackofvowelreduction

a.pàñ(flower)+əyauñ(color) pàñyauñ(pink)

b.əhmù(leader)+əmaʔ (minister) hmùmaʔ (ministers)

c.əyweʔ (leaf)+əhaùñ(old) yweʔhaùñ(oldleaf)

9)ThoughthispaperfollowsOkell's(1969)transcription,surelythetwosegmentsarenotboth

vowels.Inthispaper,followingCornyn(1944:8-9),adiphthongisrepresented asthe

sequenceofavowelandaglide.
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Herenotethatvowelreductionresultsinthesequenceoftwoweakvowels.

Therefore,theavoidanceofvowelreductionisduetotheOCPeffectasposited

in(10).

(10)VowelOCP(Goldsmith1979)

Onthesyllabiclevel,notwotonelessvowelscancometogether.10)

TheOCP in(10)isresponsibleforthepresenceorabsenceofvowel

reductioninthedatain(7).Therefore,theOCPprincipleshouldbeobeyedin

wordformationprocessofBurmesemorphologyasprovedin(11).

(11)TheOCPeffect

/əhmù(leader)+əmaʔ (minister)(7b)/→ [hmùmaʔ (ministers)]

a.UR: əhmù+əmaʔ         b.UR: əhmù+əmaʔ

V-Weak:(blockedbyOCP) WV-del:hmù+ma

WV-del:hmù+ma V-Weak:hmə +ma

PR: [hmùma] PR: *[hməma]

Asclarifiedin(11b),withthereversedorderoftheruleapplication,i.e.,

WV-delfeedsV-Weak,weobtainthewrongresult.Onceaweakvowelis

deleted,theOCPcannotpreventV-Weak.Thisimpliesthatthereshouldbea

crucialorderingbetweenthesetworules.Unlikein(11b),thereversedorderof

feeding,i.e.,counterfeeding,shouldbeenforcedtogetthecorrectresultasin

(11a).Therefore,duetothevitalroleoftheOCP,V-Weakshouldprecede

WV-delinthecounterfeedingrulerelationaselaboratedin(12).

(12)CounterfeedingruleorderbetweenV-WeakandWV-del

/pàñ(flower)+əyauñ(color)(7a)/

V-Weak: -------------

WV-del: pàñ+yauñ

PR: [pàñyauñ]

10)ThereisoneexceptionrecordedinOkell(1969)tothevowelOCPproposedhere./kəlà

(India)+(ə)hsin(looks)/isrealizedas[kələhsin](Indianlooking).



Gradual Divergence in MOP and POC: Focus on Burmese Noun Compounding∣ 11

Unlikein(12),ifWV-delisappliedpriortoV-Weak,thenitcouldcreate

therightenvironmentfortheapplicationofV-Weak.Thenthesurfaceform

wrongly becomes *[pənyauñ],thus V-weak should precede WV-delin

counterfeedingrulerelation.

Onceavowelisweakened,thenthefollowingcodaconsonant,ifany,is

eliminatedasshownin(8a)and(8h-i),hererepeatedin(13).

(13)Finalconsonantdeletion(C-del)

a.hniʔ (two)+lá(month) hnəlá(twomonths)

b.kàñ(bank)+(ə)pà(vicinity) kəbà,gəbà(bankcliff)

c.hsañ(hair)+(ə)piñ(thread) hsəbiñ,səbiñ,zəbiñ(hair)

Hereinterestinglyenough,thedatain(8e-i)(alsorepeatedin(13b-c))show

theoptionalvariationofvoicinginthepre-[ə]position.Giventhevariabilityof

thevoicingintheseexamples,wecansafelyassumethat[+voice]featureis

extendedtotheprecedingconsonantacross[ə].Asclarifiedin(7e)and(7j-k),

hererepeated butsimplified in (14b),the[+voice]featurefrom thefirst

consonantofW2failstospreadtotheprecedingvoicelessconsonantacrossa

fullvowel.Therefore,weseethat,asindicatedin(14a),theconditionthata

consonantisvoicedbeforeə[+voice]isindispensable.

(14)Obstruentvoicing(Ob-voi)andvoicingextension(V-ext)

a.WithOb-voiandV-ext

pà(cheek)+saʔ (join) pəzaʔ,bəzaʔ (mouth)

sà(eat)+pwè(gathering) səbwè,zəbwè(table)

b.WithoutOb-voiandV-ext

əhpou(male)+əthañ(sound) hpoudhañ(malevoice)

htwi(spitting)+hkənè(suffix) htwigənè(expressingdisgust)

NotethatV-extisoptionalsincethesurfaceform isacceptablewithout

V-extasthevariabilityofpronunciationin(14a)indicates.

Finally,regardingthethree-wayvariationshownin(8g-h),hererepeatedin

(15),whatremainsunresolvedisthepresenceofplainvoicelessstopsbefore

theə[+voice]sequence.
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/hkà+paʔ (8g)/

V-Weak: hkə +paʔ

WV-del: ------------

C-del: ------------

Ob-voice: hkə +baʔ

(V-ext)(opt): (gə +baʔ)

(Deasp)(opt): (kə +baʔ)

PR: [hkəbaʔ],[gəbaʔ],[kəbaʔ]

(15)Three-wayvariation

a.hkà(waist)+paʔ (goaround) hkəbaʔ,kəbaʔ,gəbaʔ (belt)

b.hsañ(hair)+(ə)piñ(thread) hsəbiñ,səbiñ,zəbiñ(hair)

Todealwiththedatain(15),wemayassumethatthereisyetanother

optionalchangeofanaspiratedstopintoaplainstopbeforeaweakvowel

(calledDeasp(iration)).Inotherwords,[SpreadGlottis]losesitsvaluebeforea

schwavowel,thoughitisoptional.Thenin[hkəbaʔ]in(15a),ifV-extis

applied,theoutputformis[gəbaʔ],butifDeaspisappliedtheresultis[kəbaʔ]

aselaboratedin(16).

(16)Optionalruleapplication

Thusfar,ithasbeenshownthatV-WeakcounterfeedsWV-delinrule

relationandthatV-WeakfeedsC-delandOb-voifeedsV-extaswell.Moreover,

V-WeakfeedsV-extandDeaspbutV-extandDeaspareoptional,resultingin

multiplevariants.

4. Serialism-oriented OT Account

NowemployingthelatestversionofOT(McCarthy&Prince1995,Prince&

Smolensky2004)calledHS(McCarthy2008a,b,2009),letusconsiderhowserial

OTcapturesthephonologicalcharacteristicsofBurmesewordformationprocess

ofnouncompounding.

GiventhedataobservationswherephonologicalchangesfoundinBurmese
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nouncompoundsarecloselyrelatedtothepresenceorabsenceofatoneless

weakvowel,weseethattheword-initialschwaisdeletedwhentwowordsare

adjacentincompoundingcontext.Thismeansthattheconstraintpositedin(17a)

istop-rankedinhierarchy.Moreover,whenW1andW2areadjacentovera

morphemeboundary,thevowelofW1isobligatorilyweakenedunderthe

conditionthatW2ismonosyllabic.Theconstraintin(17b)compelsatonalvowel

tobereduced,realizedasaschwa.ThisimpliesthatMaxandIdentconstraints

arebottom-rankedandthusreadilyviolated,respectively.

(17)Top-rankedconstraints

a.
*
#ə]Noun Compound(=*#ə]NC):

Noword-initialschwainnouncompound.

b.*V'+σ]NC(=(Red)uce)(Kager1999:406):

Avoidatonalvowelbeforeamonosyllableinnouncompound.

Onestepfurther,theOCPconstraintin(18)prohibitsthesequenceoftwo

schwavowels.Asarguedearlier,V-Weakisentirelybarredduetothekeyrole

ofOCP,thusV-Weakisunderappliedinthecounterfeedingrulerelationwith

WV-del.

(18)VowelOCP(Goldsmith1979):

Avoidatonelessschwasequence.

*VCvlV in (19a)militatesagainstany discrepancyofvoicing when an

intervocalicconsonantdoesnotagreein[voice]withitsneighboringsounds.

Furthermore,aspositedin(19b),followingMcCarthy(2009),the[voice]feature

ofavoicedobstruentspreadstotheadjacentobstruent,whichinducesthe

agreementtothe[voice]valueofatrigger.

(19)Moreconstraints

a.*VCvoicelessV(=*VCvlV):

Avoidanintervocalicvoicelessconsonant.

b.Share(voice)(=Sh(voi)):

Assignaviolationmarkforeverypairofadjacentobstruentsnot

linkedtothesametokenof[voice].
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GiventhefactthatBurmesehasastrongtendencytodisfavoraword-final

[əC]sequenceinnouncompounds,weneedaspecificmarkednessconstraintas

positedin(20a).Ontheotherhand,thespecificsequentialconstraintin(20b)

filtersoutany candidatewith a weak vowelpreceded by an aspirated

obstruent.

(20)Thespecificsequentialconstraints

a.*əC#]NC:Noword-finaləCsequenceinnouncompound.

b.*[SG]ə]σ (=*[SG]):NoSGbeforetautosyllabic/ə/.

Withtheconstraintspostulatedsofar,now letusconsiderhow serialOT

achievesthegradualdivergencefrom theinputstep-by-step through the

multipleintermediatederivationsviaGenandEvalloopasthetableauxin(21)

illustrates.

(21)GradualnessinharmonicimprovementinHS

Step1:/nà+caʔ/→ [nə+caʔ]

/nà+caʔ/ Red *VCvlV Id(voi)

a.na+caʔ W1 1

☞b.nə+caʔ 1

Step2:/nə+caʔ/→ [nə+jaʔ]

/nə+caʔ/ Red *VCvlV Id(voi)

c.nə+caʔ W1 L

☞d.nə+jaʔ 1

Step3:Convergence11)

/nə+jaʔ/ Red *VCvlV Id(voi)

nə+jaʔ

AtStep1,theinputismappedontothecandidatein(21b)withmore

11)Throughoutthepaper,theconvergentstepofanHSderivationisabbreviatedsincethe

latestinputtoGenisidenticaltothemostrecentoutputofEval,thusnofurtherharmonic

improvementispossible.Also,foreasyconfigurationinatableau,theconstraintsnot

relevantintheevaluationareomitted.
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harmonicimprovementandthusthelatterischosenasalocaloptimum.(21a)

faresworsewithnovowelreduction.Herenotethat,inHS,aserialderivation

achieveslocaloptimalityonthecourseofderivation.Therefore,serialOTdoes

notallow multiplechangesfrom theinputinasinglestep.Inotherwords,

passingthrougheachstepofderivation,harmonicimprovementshouldbe

graduallyincreaseduntilnofurtherharmonicimprovementispossible.AtStep

2,thelocaloptimum in(21b)isfedbackintoGenagainasanew inputand

nowmappedonto(21d).AtStep3,thisnewlychosenlocaloptimumisrecalled

toGenbutitisidenticaltothemostrecentoutputofEval,i.e.,theyare

convergent,andthusthewholestep-wisederivationsarecompletehere.

Thetableauxin(22)tellusthatadiphthongisnotreducedtobeaschwa

thoughitisfollowedbyamonosyllable.

(22)Step1:withword-initial/ə/deletion12)

/əhpou+əthañ/ *#ə]NC Red *VCvlV Id(voi)

a.əhpou+əthañ W2

b.əhpou+thañ W1 1 1

☞c.hpou+thañ 1 1

Step2:withintervocalicvoicing13)

/hpou+thañ/
*
#ə]NC Red *VCvlV Id(voi)

d.hpou+thañ 1 W1 L

☞e.hpou+dhañ 1 1

AtStep1,thelocallychosenoutput(22c)ismappedinto(22e)atStep2

12)Don'tbeconfusedthat,in(22c)atStep1,schwadeletioninbothW1andW2fullyobeys

theHS'sgradualnessrequirementwithasinglebasicfaithfulnessviolation,Max-Seg(=No

deletion).SeeMcCarthy(2007:61-62,2008b:501)fortherevised version of'asingle

modificationatatime'.

13)Thepotentialcandidatelike*[hpə+dhañ]isfatallyfilteredoutundertheassumptionthat

Parse(Diph)(=Realizeadiphthongonthesurface.)istop-rankedoverReduceinhierarchy.

Therefore,nodiphthongsarereducedinBurmese.Onestepfurther,*[hbou+dhañ]isnot

valid,eitherunderthetop-rankedconstraintlike*VoicedAspObs(=Novoicedaspirated

obstruents)sincevoiced aspirated obstruentsarenotfound in Burmesephonemic

inventory.Alsoseefootnote5.
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withbetterharmonicimprovement.Therefore,(22e)finallysurfacesasthe

ultimateoutputatthefollowingconvergentstepwherethereisnofurther

harmonicimprovement.

Now letusmoveontothedataof(8e)to(8i)involvingoptionality.To

incorporatetheseintothecurrentHSanalysis,asfullydiscussedearlier,this

paperemploysthePOC model(Anttila1997)inlinewithKimper(2008)(an

originalproposalbyPater2007).POCinHSimposesadifferenttotalorderon

partiallyorderedconstraintsatEvalandthusoptionalityinHSispredictedas

localandgradual.

GivenPOCinHS,optionalityin(13b)(=8i)resultsfrom adifferenttotal

orderwithpartiallyorderedconstraintsasprovedin(23)and(24).

(23)OptionalityviaPOC:Sh(voi)>>Id(voi)

Step1

/kàñ+pà/ Red *əC#]NC *VCvlV
Sh

(voi)

Id

(voi)

a.kàñ+pà W1 L 1

☞b.kəñ+pà 1 1

Step2

/kəñ+pà/ Red *əC#]NC *VCvlV
Sh

(voi)

Id

(voi)

c.kəñ+pà W1 L

☞d.kə+pà 1

Step3

/kə+pà/ Red *əC#]NC *VCvlV
Sh

(voi)

Id

(voi)

e.kə+pà W1 L L

☞f.kə+bà 1 1

Step4

/kə+bà/ Red *əC#]NC *VCvlV
Sh

(voi)

Id

(voi)

g.kə+bà W1 L

☞h.gə+bà 1
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Theevaluationtableauxabovetellusthatthepartiallyorderedrankingof

Sh(voi)>>Id(voi)cruciallyoperatesatStep4andthateachlocaloptimum is

yielded to Gen again with gradualharmony improvement.The whole

derivationterminatesattheconvergentstepwherethelocallychosenoutputin

(23h)isidenticaltothelatestoutputofEval.

Fortheotheroptionalvariantin(13b),thistime,POCinHSimposesa

partialorderofId(voi)rankedoverSh(voi)asindicatedin(24).

(24)TheotheroptionalvariantbyPOC:Id(voi)>>Sh(voi)

Step4:Convergence

/kə+bà/ Red *əC#]NC *VCvlV
Id

(voi)

Sh

(voi)

☞a.kə+bà 1

b.gə+bà W1 L

From Step1toStep3,thepartiallyorderedrankingofId(voi)>>Sh(voi)

doesnotplayacrucialroleintheevaluation.Thus,localoptimalityuptoStep

3isthesameas(23)thoughthetotalorderwithadifferentpartialorder

betweenId(voi)andSh(voi)operates.AtStep4,weseethecrucialroleofPOC.

Atthefollowingconvergentstep,thelocaloutputin(24a)ismergedintothe

latestoutputofEval.Herenoteagainthataninvarianttotalorder,thistime,

withthepartialorderofId(voi)>>Sh(voi),worksduringthewholederivational

processes.Assuch,POCinHSconformstotheHS'sbasicspiritsandfurther

successfullypredictsvariability.

Forthedatain(15)wherethreeoptionalvariantsemerge,weseethatPOC

inHSstillplaysapivotalroleinBurmesenouncompounding.Forthree-way

optionalityin(15b)(=8h),thepartialrankingof*[SG]positedin(20b)and

Max(SG)along with thatofId(voi)and Sh(voi)leadsto optionality as

evidencedin(25).
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(25)WithPOC:Max(SG)>>Id(voi)>>Sh(voi)>>*[SG]

Step1

/hsañ+piñ/ Red *əC#]NC *VCvlV
Max

(SG)

Id

(voi)

Sh

(voi)
*[SG]

a.hsañ+piñ W1 L 1

☞b.hsəñ+piñ 1 1

Step2

/hsəñ+piñ/ Red *əC#]NC *VCvlV
Max

(SG)

Id

(voi)

Sh

(voi)
*[SG]

c.hsəñ+piñ W1 L 1

☞d.hsə+piñ 1 1

Step3

/hsə+piñ/ Red *əC#]NC *VCvlV
Max

(SG)

Id

(voi)

Sh

(voi)
*[SG]

e.hsə+piñ W1 L L 1

☞f.hsə+biñ 1 1 1

Thetableaux in (25)areself-explanatory.Max(SG)ranked over*[SG]

militatesagainstanydeletionof[SG]from theinput.Therefore,giventhe

step-wisederivationthroughthemultiplepassesofGen-Eval,thelocaloutput

in(25f)isgivenbirthagainastheultimateoutputattheconvergentpoint.

Fortheremainingvariantswhichdonothold[SG],hereweseethat

Max(SG)isbottom-ranked,thoughnotshowninthetableauxhere,andthat,as

clarifiedin(23)and(24),thepartiallyorderedrankingofId(voi)andSh(voi)

predictsmoreoptionalvariantsasshownin(26)and(27).14)

14)Duetospacelimit,thefull-fledgedHSderivationsarenotdisplayedthroughoutthepaper.

Notethat,from Step1toStep3,localoptimalityisthesameasthetableauxfrom (25)

throughto(27)thoughtheyrelyonthedifferenttotalorderwiththepartiallyordered

constraints.ThisimpliesthattheroleofPOCstartstoplayatStep4in(26)and(27).

Therefore,thederivationalprocessesuptoStep3areallomittedin(26)and(27).
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(26)WithPOC:*[SG]>>Sh(voi)>>Id(voi)>>Max(SG)

Step4:

/hsə+biñ/ Red *əC#]NC *VCvlV *[SG]
Sh

(voi)

Id

(voi)

a.hsə+biñ W1 1

☞b.sə+biñ 1

Step5:

/sə+biñ/ Red *əC#]NC *VCvlV *[SG]
Sh

(voi)

Id

(voi)

c.sə+biñ W1 L

☞d.zə+biñ 1

UnderthedemandofgradualnessinHSandwiththepartialorderof

*[SG]>>Sh(voi)>>Id(voi)>>Max(SG),thelocaloutputatStep3standsasanew

inputforthefollowingderivationofStep4where(26b)ismoreharmonicthan

(26a).AtStep5,(26d)faresbetterwithmoreharmonicimprovementandthen

itismergedintothelatestoutputofEvalatthefollowingconvergentstep.

Compared tothetableauxin(26),thistime,withthepartialorderof

Id(voi)>>Sh(voi),anotheroptionalvariantsurfacesasverifiedin(27).

(27)WithPOC:*[SG]>>Id(voi)>>Sh(voi)>>Max(SG)

Step4

/hsə+biñ/ Red *əC#]NC *VCvlV *[SG]
Id

(voi)

Sh

(voi)

a.hsə+biñ W1 1

☞b.sə+biñ 1

Step5:Convergence

/sə+biñ/ Red *əC#]NC *VCvlV *[SG]
Id

(voi)

Sh

(voi)

☞c.sə+biñ 1

d.zə+biñ W1 L

Duetothebottom-rankedMax(SG),theemergenceof[SG]isintolerant,thus
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(27b)issuperiorwithmoreharmonicimprovement.Thelocaloutputin(27b)is

convergenttothelatestoutputofEvalin(27c).

Inshort,ithasbeenhighlightedthatserialOTachievesgradualharmonic

improvementandfurther,withthecooperationofthePOCmodelinHS,itcan

successfullyaccountforthecaseoflocaloptionalityfoundinBurmesenoun

compounding.

Finally,letustakeintoaccountforthecounterfeedingrulerelationbetween

V-WeakandWV-del.Asfullydiscussedearlier,thefeedingorderbetweenthe

tworulesgivesrisetothesurface-unattestedresult.Therefore,V-Weakmust

precedeWV-delthoughtheformerisunderapplied.

Giventhegradualness-orientedHS,unlikeinMcCarthy(2007),weneedto

positthePrecconstraintbased uponthesatisfactionorderofmarkedness

constraintsinachain,so-calledMOP,todealwiththeunderapplicationopacity

aspositedin(28).15)

(28)Prec(Red,*#ə]NC)16)

a.GiveaviolationmarkifthesatisfactionofReddoesnotprecedethat

of*#ə]NC.

b.Givetwoviolationmarksifthesatisfactionorderisentirelyopposite;

thesatisfactionof
*
#ə]NC cannotprecedethatofReduceand the

satisfactionofReducecannotfollow thatof
*
#ə]NC.

ThesatisfactionorderofmarkednessconstraintsinPrecmustbepreserved

todealwithcounterfeedingopacity.Therefore,thesatisfactionofReducemust

precedethatofschwadeletioninachain.

15)ThispaperdoesnotdelveintotheproblematicstatusofthePrecconstraintbasedon

faithfulnessviolationorderunderMetaconstraint(McCarthy2007:99).SeeLee(2009)for

thisissue.Inthispaper,MOPbettersupportsthebasicspiritofMetaconstraintandfurther

playsakeyroleasadeterminerinopacity.RefertoLee(2006,2011)fordetails.

16)AsarguedinMcCarthy(2007:109),undertheHS'sgradualness,multipledivergencefrom

theinputcannottakeplaceatonce.Forinstance,inBedouinArabic'scounterfeeding

opacitywherelow vowelraisingcounterfeedsvowelepenthesis,thechainlike*<gabr,

gibur>isnotvalidbecauseitviolatesbothId(low)andDepatthesametimeandina

singlestep.Likewise,inMOP,thepotentialchainlike*<pàñ+əyauñ,pəñ+yauñ>isillegal

sincetwomarkednessconstraintsaresatisfiedatonceinachain.
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TherankingofthePrecpositedin(28)conformstotheMetaconstraintas

laidoutin(29).

(29)MOPonMetaconstraint(Lee2009:106)

MB>>Prec(MA,MB)>>MA

(M=markednessconstraint)

UndertheMOPonMetaconstarintin(29),thetableauin(30)predictsthe

underapplicationopacitysuccessfullyandsatisfactorily.17)

(30)Counterfeedingopacity

/pàñ+əyauñ/ *#ə]NC

P

R

E

C

R

E

D

*əC#]NC

a.pàñ+əyauñ

< >
W1

☞b.<pàñ+əyauñ,pàñ+yauñ>

<
*
#ə]NC>

1 1

c.<pàñ+əyauñ,pàñ+yauñ,pəñ+yauñ>

<
*
#ə]NC,Red>

W2 L W1

Thecandidatechainin(30c)withfeedingorderfatallyviolatesPrec,thus

ruled out.Notethatmarkednesssatisfaction orderin achain isentirely

opposite,resultinginthePrecviolationtwiceintotal.Therefore,(30b)wins

withtheone-timePrecviolationsincenopriorsatisfactionofReddoesnot

existinachain.18)

17)Comparedtothetableauxsofar,thetableauin(30)showsabitdifferentformatinwhich

gradualdivergencefromtheinputisrepresentedbyacandidatechain.ThisenablesPrec

toplayitsroleasadetermineronchainsinvolvingthehistoryofmarkednesssatisfaction.

Thetableauxeithershowingastep-wisederivationoritsaccumulationinachainwell

reflecttheHS'sbasictenetsofgradualnessandharmonicimprovement.

18)Note that,in parallelOT,intermediate derivationalstagesare also allowed via

Sympathy(McCarthy 1999),OO-correspondence(Kenstowicz1996,Benua1997),Local

Conjunction(Smolensky1995)andStratalOT(Rubach1997,Kiparsky2000,Ito&Mester

2003).However,asarguedinMcCarthy(2007),theyareallinadequateasatheoryof
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Assuch,counterfeedingopacityiswellpredictedbythePrecbasedupon

markednesssatisfactionorderthatisbetterconformstothebasicspiritof

Metaconstraint(McCarthy 2007).Therefore,MOP in HS isessentialand

responsibleforopacityaswell.

5. Conclusion 

Thispaperhasshownthatagradualness-orientedOTmodelprovidesa

successfulanalysisfromnon-surface-trueopacitytooptionality(orfreevariation)

foundinBurmesenouncompounding.OTwithserialism,unlikeOTwith

parallelism,requiresthatharmonicimprovementbelocalandgradual,thus,the

mappingoftheinputtotheultimateoutputdoesnotcomefrom theone-time

processbutfrom themultipleintermediatederivationsviaGenandEvalloop.

Whentwowordsareadjacentandcompoundedoveramorphemeboundary

inBurmese,thereappeartwotypicalphonologicalphenomena:counterfeeding

opacityandoptionality.Vowelreductioncounterfeedsschwadeletion,thusthe

formerisunderappliedthoughtheruledescriptionissurface-true.Inaddition,

thepresenceorabsenceoftheapplicationofvoicingextensionordeaspiration

leadstooptionality.GiventheHS'scoreprinciplesofgradualnessandharmonic

improvement,for opacity,markedness-oriented Prec in accordance with

Metaconstraintsuccessfullypredictstheopaqueoptimaloutput.Markedness

satisfactionorder,instead offaithfulnessviolationorder,isevaluatedina

candidatechain.Meanwhile,foroptionality,adifferentPOCischosenforeach

differentvariantbutserialharmonyisachievedwithinthesametotalorderon

thecourseoftheentirederivation.

Assuch,asclearlyevidencedinBurmesenouncompounding,serialOTcan

besuccessfullyextendedtotheresidualissuesofphonologysuchasopacityand

optionalitythatremainchallengeabletoparallelOTinglobalism.MOPandPOC

wellconform tothebasicspiritsofHSarchitectureandfurtherguarantee

gradualdivergenceinHS.

opacity.SeeMcCarthy(2007)fordetails.
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