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Lee, Minkyung. 2015. Tongue-Height Harmony in Kinyarwanda Verbal

Morphology.TheLinguisticAssociationofKoreaJournal,23(1),23-42.Inautosegmental

phonology,vowelharmony(VH)isconsideredassimilationasfeaturespreading.

However,inOptimalityTheory(OT)baseduponserialism,thiscentralinsightis

embodiedbylocaloptimalityandgradualnessviatheGen-Evalloop.Tongue-height

harmonyfoundinKinyarwandaisrightwardspreadingfromaroottosuffixesover

amorphemeboundary.Amidvowelinaroottriggersheightharmony,thussuffix

vowelsareloweredtobemid.Hereinterestingly,onlytongueheightfeature

spreads,thusmid[o]cannotsurfaceinsuffixesduetothefeaturecooccurrence

restriction.Furthermore,roothighvowelsaretransparentinVH whilerootlow

vowelsareneutralinVH.Therefore,heightharmonyinsuffixesisbanneddueto

thedemandofmarkednessconstraintandfeaturalidentityconstraint.Inessence,

tongue-heightharmonyinKinyarwandaverbalmorphologyiswellcouchedintothe

majorspiritsofserialOTparadigm.
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I. Introduction

Optimality Theory (McCarthy & Prince,1995;Prince & Smolensky,

1993/2004)(henceforthOT)onthebasisofHarmonicSerialism (McCarthy,2007,
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2008a,b,2009)(hereafterserialOT)pursuesharmonyingradualness.Nomaximal

harmonycanbeachievedviaasinglepassofGenandEval.Therefore,froman

inputtotheultimateoutput,localoptimacanbegeneratedthroughtheiterative

coursesofGenandEval.Inserialism paradigm,eachlocaloptimum isyielded

againandstandsasanew inputforthenextlocaloptimality.Duetothis

localitycharacteristicofserialOT,harmonyimprovesstep-by-stepunderthekey

principleofgradualness.

Asfullydiscussedinpreviousliterature(McCarthy,2007,2008a,b,2009;Lee,

2012,2013),vowelharmony(hereafterVH)inserialOTtakesplaceiteratively

from aharmony-inducingtriggertotheadjacenttargetswithinoracrossa

morphemeboundary,instead ofapplying to theinputstring atatime.

Therefore,itaffectsthenextvowelwhich,inturn,givesinputtothenextvowel

andsoon.ThisisquitefardifferentfromtheparallelversionofOT(McCarthy

&Prince,1995;Prince&Smolensky,1993/2004).Adoptingtheserialism-oriented

OTmodelwhichisequippedwithlocaloptimalityandgradualness,thispaper

focuseson theVH phenomenafound in Kinyarwanda,an eastern Bantu

languagespokeninRwandaandBurundi,inwhichVH resultsfrom thevital

roleofaharmony-inducingconstraintattheexpenseofaninputfaithfulness

constraint.Inaddition,thelackofVHinsuffixesresultsfromconspiracyofthe

markednessconstraintand featuralidentity constraint,both top-ranked in

hierarchy.

Thislanguageinvolvesthetongue-heightharmonyfrom lefttoright,i.e.,

from aroottosuffixes.Ofparticularinterestisthatonlymid-vowels/e/and

/o/inverbalroottriggeroffvowelharmonyofasuffixwhichfollowsit.

Therefore,suffixvowelsareloweredfrom theiroriginalheighttobecomemid.

However,roothighvowels/i/and/u/aretransparent,thusdonotcompel

VH.Moreinterestingly,low vowelsareneutralinVH aswell,thusdonot

demandVH.

TodealwiththisasymmetricVH behaviorinKinyarwanda,firstsection2

brieflysketchesthedataandtheirharmonicpatternswheremidvowelsin

verbalrootpropagatetheirheighttothefollowingvowelsinsuffixes.Also,it

willbeshownthatbothhighandlow vowelsinrootsdonotinduceheight

agreementover a morpheme boundary.Section 3,under pro-serialism,

demonstrateshow OTachieveslocaloptimalityandgradualnessinVH.As
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brieflystatedabove,localoptimalityresultsfrom theiterativecoursesofGen

andEvalwherebyalocaloptimum isfedbackintothenextpassuptothe

pointofconvergenceinwhichmaximalharmonyiscreated.Insection4,the

harmony-inducing constraintShare(McCarthy,2009)playsavitalrolein

spreading the harmonicfeature to thefollowing targetvowelsacrossa

boundary. In the meanwhile, featural identity constraint and feature

cooccurrencerestrictionintheliteratureareresponsibleforthedisparityof

heightharmonyinsuffixes.Section5concludesandsummarizesthepresent

paper.

2. Overview of Kinyarwanda Phonology 

2.1. Phonemic Inventory of Vowels 

AsobservedinKimenyi(1979),Kinkyarwandaconsistsoffivevowels,i.e.,

twofront,twoback,andalow.ThevowelinventoryinKinyarwandais

illustratedin(1).

(1)Vowelphonemes1)

i(i) u(u)

e(e) o(o)

a(a)

Kinyarwanda holdsfive vowelsystem and each vowelhasitslong

counterpartwhichisunderlyinglyphonemicaslaidoutin(2).Notethatallthe

dataareexcerptedfrom Kimenyi(1979).

(2)Longvs.shortvowels

i(i) gusißa2) 'toerase' gusiißa 'tobeabsent'

1)FollowingKimenyi(1979:3),longvowelsarerepresentedbythesequenceoftwoidentical

vowelstodifferentiateshortvs.longinlength.NotethatKinyarwandadoesnotallowany

geminatedvowelsorasequenceoftwovowelswithinasyllable.

2)Notethat/ß/isavoicedbilabialfricative.AsdescribedinKimenyi(1979),consonantsin

Kinyarwandaoccuratthesystematicphonemiclevel.Nasalsandaffricatesareredundantly
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kußika ‘toprow’ kußiika ‘toputaside’

e(e) gusega ‘toclimbatree’ guseega ‘tobeg’

iteke 'cush-cushyam' iteeke 'tocookyourself'

u(u) gusura 'tofart' gusuura 'tovisit'

kuvura ‘tofoam’ kuvuura ‘tocure’

o(o) kuroga ‘topoison’ kuroota ‘todream’

isoko 'market' isooko 'source'

a(a) gutaka ‘toscream’ gutaaka ‘toornate’

inama 'meat' inaana 'tomatoes'

Aswitnessedin(2),allvowelsareoralandbackvowelsareround.Also

thereisnonasalvowelinthislanguage.

2.2. Syllable Structure 

LikewiseinotherBantulanguages,Kinyarwandahasopensyllablesonly,

thusallsyllablesendinavowel(Kimenyi1979:7).Sincethereappearnovowel

clustersorgeminatevowels,thesyllableendseitherwithashortvowelora

longvowelasillustratedin(3).Notethateachparenthesisindicatesasyllable

boundary.

(3)Syllabification3)

umugabo ‘man’ (u)(mu)(ga)(bo)

kwaaka ‘toask’ (kwaa)(ka)

imhŋweerumŋe ‘maledog’ (i)(mhŋwee)(ru)(mŋe)

ubgaanŋwa ‘beard’ (u)(bgaa)(nŋwa)

voicedandvoiceless,respectivelyandfurther,onlyaffricatesandfricativeshavethe

articulatoryfeaturealveopalatal.Alsonotethatthebilabialvoicedstop[b]andthevelar

nasal[ŋ]ariseatthephoneticlevel.

3)Kinyarwandadoesnotallowgeminateconsonantsbutmanytypesofconsonantclustersare

found,especially mixing with differentphoneticfeatures.Forinstance,mostofthe

consonantscanbeprecededbynasalsorfollowedbyglides.Asshownin(3)above,the

sequenceof[mhŋw]isalabiovelarizedaspiratednasalwhile[mŋ]isalabiovelarizednasal.

[bg]isalabiovelarized voiced stop while[nŋw]isalabiovelarized nasal.Referto

Kimenyi(1979:3)formoredetailedconsonantalphonologyinKinyarwanda.
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Toconfirm thistypeofsyllabificationshownin(3),Kimenyi(1979:7)

providesclearevidencefrom thelanguagegameasarrangedin(4).

(4)Examplesoflanguagegame

a.igitabo ‘book’ ipigipitapabopo

kurgwaara ‘tobesick’ kupurgwaparapa

inzu ‘house’ ipinzupu

imbogo ‘buffalo’ ipimbopogopo

b.iŋhoko ‘chicken’ ikoŋho

umuunhu ‘person’ unhuumu

umŋaana 'child' unaamŋa

igi ‘egg’ gii

Asobservedin(4a),languagegameisrealizedbyeitherinsertingCV-type

nonsensicalsyllablebetweensyllablesasunderlined,or,asin(4b),byshifting

syllablesaround.Therefore,asclarified,syllablesinthelanguageareallopen.

2.3. Kinyarwanda VH Patterns 

AsdiscussedinKimenyi(1979:29),VH insynchronicKinyarwandaisonly

partialandsuffixvowelisatargettoharmonizetotheheightofarootvowel.

Interestingly,onlymidfrontvowel/e/andmidbackvowel/o/triggerheight

harmonyacrossamorphemeboundary.Considerthedatagivenin(5).4)5)

4)InKinyarwandamorphology,nouns,adjectives,andverbsareallboundmorphemes.Aroot

mustbeadjoinedtoothermorphemesinordertostandasafullword.Nounsand

adjectivesmusthaveprefixesbutverbsmusthavebothaprefixandasuffix.Forinstance,

in/gu-kor-a/‘towork’,-kor-istherootmeaning‘work’,gu-istheinfinitivemarkerand-a

theimperfectiveaspectmarker.

5)Notethatthechangeof/k/→ [g]resultsfrom voicedissimilationrule,calledDahl'slaw

whereby voiceless consonants turn into voiced consonants before other voiceless

consonants.AsarguedinKimenyi(1979:11),thisruleappliesonlyacrossamorpheme

boundary,notinsidethemorphemein Kinyarwanda.HereIwillclarify thatany

consonantalsoundchangesfoundinthedataarenotincludedinthecurrentanalysis.
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(5)Root-controlledleft-to-rightVH

/ku-kor-ir-a/ [gukorera] 'toworkfor'

/ku-som-ir-a/ [gusomera] 'toreadfor'

/ku-ßon-ik-a/ [kußoneka] 'toappear'

/ku-root-ir-a/ [kurootera] 'todream for/at'

/ku-geend-iish-a/ [kugeendeesha] 'tomakego'

/ku-reeß-iish-a/ [kureeßeesha] ‘tomakesee’

/ku-rer-ik-a/ [kurereka] 'tobeeducatable'

Thedatain(5)tellusthattheharmony-inducingvowelbelongstoaverbal

rootandthatitsheightismid.Iftherootvowelisamid-front/e/ora

mid-back /o/,asuffixhigh-vowel/i(i)/ becomeslowered to/e(e)/ via

assimilatingtoitsrootvowelheight.Herenotethatprefixesdonotundergo

VH,thusstayintactintheiroriginalheight.Furthermore,thesuffixvowelis

entirelyinsensitivetothe[round]agreementoftheharmony-triggeringroot

vowel.

AsdiscussedinKimenyi(1979:30),VH isaweakeningprocesslikewisein

Englishwhereunstressedvowelsweakenbybecomingschwa,asthestrength

hierarchy(proposedbyHooper,1976)organizedin(6)indicates.Thevowel/e/

istheweakestwhile/a/isthestrongestinhierarchy.

(6)Thestrengthhierarchyofvowels

e<o<i<u<a

Aswitnessedin(6),targetvowelsinsuffixes,mainlyhighvowels,turninto

amidvowel,theweakest/e/,viatheheightagreementtotherootmid-vowel.

AnotherinterestinthislanguageisthatVH isprogressiveandaffectsall

highsuffixvowelsaslaidoutin(7).

(7)IterativeVH

/ku-kor-iish-ir-iz-a/ [gukoreeshereza] 'toworkforwith'

/ku-ßon-ik-ir-a/ [kußonekera] 'toappearto'

/ku-geend-ir-ir-a/ [kugeenderera] 'tovisit'



Tongue-Height Harmony in Kinyarwanda Verbal Morphology∣ 29

VH iscyclicallyprogressedfrom arootvoweltoallthefollowingsuffix

vowelsoveramorphemeboundary.Fromthedatashownin(5)and(7),wesee

thatheightharmony in Kinyarwanda isleft-to-rightdirectionality and a

progressiveassimilation.6)

Onestepfurther,thedatain(8)tellusthathighvowelsaretransparentin

VH,thusthereisnoheightagreementtriggeredinsuffixes.Notethatthey

undergoVHwhentheyoccurinasuffix,notinaroot.

(8)Highvowel(/i/&/u/)transparency7)

/ßa-a-n-tsiik-ye/[ßaantšiitse] 'theyranawayfrom me'

/ßa-rir-y-ye/ [ßarižiže] 'theyjustmadecry'

/ßa-tuur-ye/ [ßatuuye] 'theylive'

/ßa-suur-ye/ [ßasuuye] 'theyjustvisited'

Giventhedatain(8),roothighvowelsdonotmakethetargetvowelshigh

sincetheyaretransparentinVH.

Furthermore,alowvowelinarootisentirelyneutralinVHinthatitdoes

nottriggerVHsinceits[+high]counterpartdoesnotexistinthelanguage.The

relevantdataaredisplayedin(9).8)

6)AccordingtoKimenyi(1979:29),onlymorphemesholdingahighfrontvowel,namely,i(i)

(suchas-ik-‘neutral’,-ir-‘applicative’,-iish-(or-iiš-)‘causative’)canundergoVH.Giventhe

rule-basedframework,Kimenyi(1979)formulatestheruleforthedatain(5)and(7)as

below:

[V]→ -high /… VC+_____

+high -low [-high]

+front

7)AsdescribedinKimenyi(1979),alveolar'ts'changesitsarticulatoryplacetobealveopalatal

tš(orč)beforefrontvowels.Also,asinthecaseof'theyjustmadecry'in(8),-iz-is

insertedbeforetheaspectmarker-ye.The/r/oftheverbalrootundergoesconsonant

mutation,becoming[z]before-y-.Andthe/z/oftheinserted-iz-before-yealsoundergoes

mutationandbecomes[ž].Notethatthemutatedconsonantoftheverbalrootalsobecomes

[ž]duetoanticipatorypalatalization.Inaddition,thealveolarliquid/r/isdeletedbefore

theperfectivemarker-yeifitisprecededbyalongvowelasshownin[ßatuuye]'theylive'.

Herenoteagainthatthispaperdoesnotdelveintoanyconsonantalsoundchangesand

theirrulerelation,whichwillbeputforfurtherresearch.

8)From thedatain(9),weseethatalveolarfricatives/s/and/z/tendtobepalatalized

anticipatorilywhenthefollowingsyllablecontainsapalatalfricative,i.e.,sh(=š)insuffix.As
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(9)Lowvowel/a/neutrality

/ku-sas-a/ [gusasa] 'tomakebed'

/ku-sas-iish-a/ [gushashiisha] 'tocausetomakethebed'

/ba-ra-saaz-ye/[barashaaže] 'theyareold'

/a-samaaz-ye/ [ashamaažiže] 'hejustexcited'

/ku-uzuz-a/ [kuuzuza] 'tofill'

/ku-uzuz-iish-a/[kuužužiisha] 'tocausetofill'

Thedatain(9)indicatethatthetargetvowelsinsuffixes,-iish-‘causative’

and-ye‘perfectiveaspect’,arenotharmonizedwiththeirrootlowvowel/a/.

Assuch,ithasbeenshownthatheightharmonyinKinyarwandaverbal

morphologyischaracterizedbyroot-dominant/progressivedirectionality.This

meansthatprefixesdonotparticipateintoheightharmony.Inthemeanwhile,

roothighvowelsandlow vowels,unlikerootmidvowels,show asymmetric

behaviorinVHinthesensethattheydonotdemandtheirheightspreadingto

thetargetvowels.

3. Serial Harmony in OT 

TograspthemajorpremisesofserialOT(McCarthy,2007,2008a,b,2009),

thissectionroughlyintroducesanddemonstrateshowserialism inOToperates

andfurther,how itisexpandedandappliedtoVH phenomenafoundin

Kinyarwanda.

HarmonicimprovementinserialOTisachievedbytheiterativepassesof

Genand Evalfrom theinputtotheultimateoutputunderthetwokey

principlesoflocaloptimism andgradualness.Giventhesetwobasictenets,VH

inserialism resultsfrom thestep-wiseprocessesofassimilationviaharmonic

featurespreadingfromatriggertothetarget.Unlikeparallelismwheremaximal

arguedinKimenyi(1979:43),palatalharmonyisthetypeofchainreactionsincethealveolar

fricatives do notneed to immediately precede the palatalconsonant.Therefore,

palatalizationcontinuesapplyingthroughoutthesamewordifthereareseveralmore

alveolarfricativesasobserved in [gushashiisha]'to cause to make the bed'and

[kuužužiisha]'tocausetofill'wherethepalatalizedconsonantsareitalicized.
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[ATR] [ATR]

| →             |

ɪsʊj-ɪʃɔ-re isuj-iʃo-re ‘wash-INTRANS-APPL’

harmonyisobtainedatonetime,underserialism,startingfromaninputupto

thefinaldestinationofconvergencethereappearmultiplelocaloptimathrough

theintermediatestagesofGenandEval.

Adopting the case ofdominant/recessive [ATR]harmony in Maasai

(McCarthy2009:33)inwhichanaffixvowelaffectstherootvowelasillustrated

in(10),letustakeintoaccounthow serialism inVH canberealizedas

schematizedin(11).

(10)Dominant/recessive[ATR]harmonyinMaasai

(11)Harmonyimprovementundergradualness

<ɪsʊj-ɪʃɔ-re,ɪsʊj-ɪʃo-re,ɪsʊj-iʃo-re,ɪsuj-iʃo-re,isuj-iʃo-re>

Input localoptima ultimateoutput

Fromtheinput,theleftmostcandidate,totheultimateoutput,therightmost

candidate,the harmonic feature [ATR]spreads step-by-step through the

Gen-Evalloop.Herenotethat,duetogradualness,eachlocaloptimumresulting

from theprecedingpassofGenandEvalbecomesaninputforthenext

Gen-Evalasverifiedin(11).Theexemplarytableauin(12)indicatesthatthe

ultimateoutputcanbecreatedviatheiterativecoursesofGenandEval.9)

9)NotethatShare(F)(McCarthy,2009)inserialOTgoesalongwithfeatureprivativity

hypothesisinwhichprivativefeaturespresentcontrastsbytheirpresenceorabsence.As

arguedinpreviousliterature(Steriade,1995;Trigo,1993),nolanguagesspread[-nasal]but

[+nasal]frequentlyspreads.Also,Lombardi(1991)proposesprivativelaryngealfeatures

andSteriade(1995)extendsprivativitytothefeature[round].Alsonoticethat,asfully

discussedinMcCarthy(2009:2),Share(F)replacesthepro-spreadingmarkednessconstraint

likelocalAgreeorlongdistanceAlignwhichcausesvariouspathologicalproblems(first

identifiedbyWilson,2003,2004,2006).SeeLee(2013:299)forthedetailedargumentforthe

necessityofShare(F)contrarytoAgreeorAlignadoptedinparallelOT.
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/ɪsʊj-ɪʃɔ-re/ Sh[ATR]
Id

(ATR)rt

Id

(ATR)

Init

(ATR)

Fin

(ATR)

Fa.isuj-iʃo-re 2 4 1

b.ɪsʊj-ɪʃɔ-re 4W L L L

(12)Iterative[ATR]spreading(McCarthy2009:34)

Thetop-rankedharmony-inducingconstraintShare[ATR]motivates[ATR]

spreadingtotheneighboringvowelsoveramorphemeboundary.Donotbe

confused with the tableau in (12)where allthe intermediate stepsin

propagatingtheharmonicfeature[ATR]toonevowelatatimeareconflated

togetherhere,insteadofdisplayingeachpassofGenandEvalasseparately

arranged in(11).Therefore,underthecrucialrankingofShare[ATR]over

Id(ATR),theoutputin(12a)finallybecomesthewinnerwiththemaximal[ATR]

harmony.

Supposethatthewinnerin(12a)occurswithouttheprocessesoflocal

optimalityviatheiterativepassofGen-Eval,thatis,from theinputtothe

ultimateoutputatatime.SerialOTisnottolerantwiththeone-timeharmony

maximization underthe requirementofgradualness.Here note thatwe

necessitatethefourstepsofGen-Evalfromtheinputtotheconvergentpointin

whichallthederivationsterminate.

AsdiscussedinMaasai[ATR]harmony,VH inserialOTresultsfrom the

step-wisefeaturespreadingeitherleftwardorrightwardviatheintermediate

stepsoflocaloptimality.Gradualnessinharmonyimprovementis,thus,fully

guaranteed.

4. Pro-serial OT Account

ThissectionprovidesanOTaccountbaseduponthepremisesoflocal

optimalityandgradualness.InKinyarwanda,tongueheightofarootvowel

determinesthepresenceorabsenceofVH insuffixes.Onlyrootmidvowels

incurVHinsuffixvowels.Asymmetrically,highandlowvowelsinrootdonot

triggeranyheightchangeinsuffixes.Asarguedearlier,theconstraintShare(F)

demandsadjacentvowelstosharethesame[F]autosegmentasadoptedin(13).
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(13)Share(F)(McCarthy2009:8)

Assignoneviolationmarkforeverypairofadjacentsegmentsthatarenot

linkedtothesametokenof[F].

Giventhefactthatrootmidvowels/e/and/o/triggerheightharmonyto

thefollowingsuffixvowelsinKinyarwanda,Share[High]isresponsibleforthe

root-dominantheightagreementaspositedin(14).

(14)Share(High)(=Sh(Hi))

Assignoneviolationmarkforeverypairofadjacentvowelsthatarenot

linkedtothesametokenof[high].

The harmony-inducing constraintSh(Hi)guaranteesthe feature [high]

propagationfrom aroottothesuffixesstep-by-stepundergradualness,which,

inturn,incurstheviolationofId(Hi)positedin(15)sinceallthesuffixhigh

vowelsbecomeloweredviaheightagreement.

(15)Ident(High)(=Id(Hi))

Asegmentintheinputmusthavethesamespecificationfor[high]asits

correspondingsegmentintheoutput.

WiththerankingofSh(Hi)sittingoverId(Hi),letusfirsttakealookatthe

datain(5),heresimplified,asin(16).

(16)Root-to-suffixheightharmony

/ku-kor-ir-a/ [gukorera] 'toworkfor'

/ku-root-ir-a/ [kurootera] 'todream for/at'

/ku-geend-iish-a/ [kugeendeesha] 'tomakego'

/ku-rer-ik-a/ [kurereka] 'tobeeducatable'

Giventhetableauin(17),Sh(Hi)inducesheightagreementfromaroottothe

suffixes.10)

10)Aswillbediscussedlater,Sh(Hi)andId(Hi)in(17)willberevisedintoSh(Hi)-Jsfxand

Id(Hi)-Jsfx,respectively.
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/ku-kor-ir-a/ Sh(Hi) Id(Hi)

a.ku-kor-ir-a 1W L

Fb.ku-kor-er-a 1

(17)Left-to-rightVH

Step1

AtStep1,(17b)faresbetterwithheightharmonyinsuffix,whichisyielded

againandstandsastheultimateoutputatStep2,notfull-fledgedhere,sinceno

further[high]propagationispossible.

Asarguedabove,inKinyarwandawhereprefixesaredullinVH,the

potentialcandidatelike*[ko.ko.re.ra]isnotvalidatall.Tolimittheleftward

[high]spreadingfrom arootandtoachieveunidirectionalfeaturespreading,

Share(Hi)needstobesubdividedintotwo,thatis,Share(Hi)-Juncturesuffixand

prefix,followingKimper(2011)(alsoSmolensky,2006,andothers),asadoptedin

(18).

(18)Share(Hi)-Juncture(root,affix)

a.Share(Hi)-J(root,suffix)(=Sh(Hi)-Jsfx)

AssignaviolationmarkforeverypairofsegmentsSiandSjthatarenot

linkedtothesametokenof[high],whereSiis[high]’sheadandSj

belongstoasuffix.

b.Share(Hi)-J(root,prefix)(=Sh(Hi)-Jpfx)

AssignaviolationmarkforeverypairofsegmentsSiandSjthatarenot

linkedtothesametokenof[high],whereSiis[high]’sheadandSj

belongstoaprefix.

Inconformitywiththeconstraintspositedin(18),Id(Hi)isdemarcatedinto

juncturesuffix and prefix aswell.Notethat(18b)isbottom-ranked in

hierarchy,butId(Hi)-Jpfx isundominated,thusblockstheleftward [high]

spreading.Therefore,noheightharmonyiswitnessedinprefixes.

Onestep further,thesurface-unattested candidatelike*[ku.ku.ri.ra]is

filteredout,tooduetotheundominatedpositionalfaithfulnessconstraintlike

Id(Hi)rootasemployedin(19).
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(19)Ident(Hi)root(=Id(Hi)rt)(McCarthy,2009)11)

A rootsegmentintheoutputanditscorrespondentintheinputmust

havethesamespecificationfor[high].

Asstatedin(19),giventhepreferentialfaithfulnesstorootsoveraffixes,no

heightchangeinrootitselfispermittedatall.Herereturningtothetableauin

(17),weseethatfeaturalidentityinbothprefixandrootshouldbepreservedin

Kinyarwanda,thus(17b)standsastheultimateoutput.

InserialOT,VH isnotaone-timeprocessofharmonic-featurespreading

fromatriggertotheadjacenttargetoveramorphemeboundary.Giventhedata

in(20)(alsorepeatedin(7)above),VH resultsfrom theiterativecoursesof

featurespreadinguntilnofurthersegmentisleftorthereappearsasegment

withanincompatiblefeaturespecification.

(20)Iterativeheightharmony

/ku-geend-ir-ir-a/ [kugeenderera] 'tovisit'

/ku-kor-iish-ir-iz-a/ [gukoreeshereza] 'toworkforwith'

/ku-ßon-ik-ir-a/ [kußonekera] 'toappearto'

ToobtaintheprogressiveVHrightward,westillputSh(Hi)-Jsfxrankedover

itsIdentcounterpartasillustratedin(21).12)

11)Regardingthekeyroleof(19)above,inShona,asoneoftheBantulanguages,thechange

oftheroot-initialvowelheightisintolerant.AsarguedinBeckman(1997:14),thepositional

faithfulnessconstraintlikeIdent-σ1(Hi)(=Asegmentintheroot-initialsyllableintheoutput

anditscorrespondentintheinputmusthaveidenticalvaluesforthefeature[high].)

entirelybars*[pir]from theinput/per-/‘end’.

12)Duetospacelimitandforneatconfiguration,allprefixesnotparticipatedintoVH are

omitted from the tableaux. Note again that height harmony in prefixes is

surface-unattestedinKinyarwandasincetheundominatedconstraintId(Hi)-Jpfxdisfavors

anyheightchangeinprefixes.
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/-kor-iish-ir-iz-a/ Sh(Hi)-Jsfx Id(Hi)-Jsfx

a.kor-iish-ir-iz-a 1W L

Fb.kor-eesh-ir-iz-a 1

/-kor-eesh-ir-iz-a/ Sh(Hi)-Jsfx Id(Hi)-Jsfx

c.kor-eesh-ir-iz-a 1W L

Fd.kor-eesh-er-iz-a 1

/-kor-eesh-er-iz-a/ Sh(Hi)-Jsfx Id(Hi)-Jsfx

e.kor-eesh-er-iz-a 1W L

Ff.kor-eesh-er-ez-a 1

(21)IterativeVHinserialOT

Step1

Step2

Step3

From theexemplarytableauxabove,weseethatthestep-wiseharmonic

featurepropagationcausesthesuffixvowelstobecomemidstep-by-stepviathe

Gen-Evalloop.Therefore,alltheintermediatestepsofhighvowellowering

characterizelocaloptimalityuptotheconvergentpointwherethelatestinputin

(21f)ismergedintothelatestoutputofEvalatStep4,notfullydisplayedhere.

Atthispoint,allheightagreementiscompletewithnofurtherharmonic

improvement.

Heresupposethatboth[high]and[round]featurespropagatefrom aroot

vowel/o/tothetargetvowelsinsuffixes.Itmakesthehighfronttargetvowel

mid-round[o]butthispossibilityisentirelybannedduetothetop-ranked

featurecooccurrenceconstraint,*RoLo,asadoptedin(22).13)

13)SomemightsaythatId[Ro]canreplacetheroleof*RoLo.Infact,thisisnottrue.When

therootvowelisthemid-backvowel/o/followedbyasuffixstartingwiththehighback

vowel/u(u)/asinthestativizermorphemes,-uk-and-ur-orthereversivemorphemes,

-uuk-and-uur-,thesuffixvowellowerstobe[o(o)](Kimenyi1979:30).Id[Ro]isfully

satisfiednomatterwhatthesuffixvowel/u(u)/changesto[o(o)]ornot.Rather,*Hialong

withSh(Hi)-Jsfxmotivatesthechangeof/u(u)/→[o(o)].Therefore,forbothcaseswherethe

suffixvowelstartswiththehighfrontvowelaswellasthehighbackvowel,*RoLois

indispensible.NotethatthispaperdoesnottouchuponthecasewhereVHisnotiterative.

InKinyarwanda,unlikethesuffixwith/i(i)/,anysuffixstartingwith/u(u)/isnot

additionallyattachedtotherootwith/o/.
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(22)*RoLo(Kaun1995:144;Beckman1997:24)

Vowelsshouldnotbesimultaneouslyspecified[+round]and[-high].

*RoLosittingoverShareconstraintmilitatesagainsttheappearanceof

mid-round[o]insuffixes,thusrequiringthemid-front[e],insteadasclarifiedin

thedataof[kußonekera]from /ku-ßon-ik-ir-a/'toappearto'.Inthisregard,

rootmidvowels,nomatterwhattheyarefrontorback,spreadtheirheightonly

tothetargetvowels,leavingbehindtheirroundness.Therefore,withthepivotal

roleof*RoLo,theinvalidcandidatelike*[kußonokora]isentirelyfilteredoutin

Kinyarwanda.

Nowletusmoveontothecasewhereroothighvowels/i/and/u/donot

triggerVH,thusnoheightharmonyisfoundinsuffixes.Thedataarerepeated,

simplifiedabit,herein(23).

(23)Highvowel(/i/&/u/)transparencyinVH

/ßa-a-n-tsiik-ye/[ßaantšiitse] 'theyranawayfrom me'

/ßa-tuur-ye/ [ßatuuye] 'theylive'

Unlikerootmidvowels,aswitnessedin(23),thesuffixvowelsremainintact

withouttheirheightchange.Asfullydiscussedabove,ifatargetvowelchanges

itsheightviaharmony,thusbecomes[i],itgoesagainstthestrengthhierarchy

ofvowels.Therefore,thereappearsnoheightchangeinsuffixes.

Withrespecttothelackofheightharmonyin(23),weseethatShare

constraintcannotblockanyheightchangeinsuffixes.Thismeansthatan

independently motivated markednessconstraintlike*High isessentialto

prohibitthechangeofmidtohigh.

(24)*High(=*Hi):

Avoid[+high,-low].

Since*HiisrankedoverShare,theheightchangeinsuffixesisdoomedto

addmore*Hiviolation.Therefore,theroot-controlledheightharmonyisnot

enforcedinsuffixes.Herenotethat,though*Hiisrankedhigh,thepositional

faithfulnessconstraintId(Hi)rtguaranteesnoheightchangeinrootitselfunder
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/-tsiik-ye/ Id(Hi)rt *Hi
*Ro

Lo

Sh(Hi)-

Jsfx

Id(Hi)-

Jsfx
a.tsiik-yi 2W L 1W

Fb.tsiik-ye 1 1

/-tuur-ye/ Id(Hi)rt *Hi
*Ro

Lo

Sh(Hi)-

Jsfx

Id(Hi)-

Jsfx
a.tuur-yi 2W 1W

Fb.tuur-ye 1 1

c.tuur-yo 1 1W 1

d.tuur-yu 2W 1W

thecrucialrankingofId(Hi)rt>>*Hi.Thisiswellelaboratedfromthetableaux

in(25).

(25)HighvoweltransparencyinVH

(i)Withahigh-frontrootvowel

(ii)Withahigh-backrootvowel

Thetableauxaboveareself-explanatory.Asfullydiscussedinthestrength

hierarchygivenin(6)andundertheviewpointthatVHissortofaweakening

process,thechangeof[mid]to[high]isnotfavored.Rather,preservingoriginal

height,i.e.,mid/e/,ismuchpreferredtoturninginto[i].Therefore,roothigh

vowelsdonotdemandheightagreementinsuffixes.Nomatterwhattheroot

vowelishighfront(asin(25ib))orhighback(asin(25iib)),thesuffixvowels

rejecttheirheightchange.Furthermore,thepotentialcandidatelike(25iic)is

ruledoutduetothefatalviolationof*RoLo.Here,asclearlyevidenced,root

vowelspropagatetheirheighttothetargetvowelswhiletheirroundnessisleft

behind.

Finally,thedatain(26)tellusthattargetvowelsdonotexperienceany

heightchange,eitherwhentherootvowelis/a/.

(26)Low vowel/a/neutrality

/ku-sas-a/ [gusasa] 'tomakebed'

/ku-sas-iish-a/ [gushashiisha] 'tocausetomakethebed'

/ba-ra-saaz-ye/ [barashaaže] 'theyareold'
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/-sas-iish-a/ Id(Hi)rt Id(Lo) *Hi *RoLo
Sh(Hi)-

Jsfx

Id(Hi)-

Jsfx
Fa.sas-iish-a 1 1

b.sas-aash-a 1W L L 1W

Toincludethedatain(26)intothecurrentOTanalysis,weneedonemore

faithfulnessconstraintlikeIdent[Low]rankedoverShare,aspostulatedin(27).

(27)Ident(Low)(=Id(Lo))

Asegmentintheinputmusthavethesamespecificationfor[low]asits

correspondingsegmentintheoutput.

(28)WiththevitalroleofId(Lo)

Step1

Asapparentlyprovedin(28),thetop-rankedId(Lo)picksouttheill-formed

outputin(28b)inwhichheightagreementunnecessarilyhappensinsuffix.

Therefore,thewinnerin(28a)withnoheightchangeisyieldedagainand

convergenttotherecentmostoutputofEvalatStep2.

Thusfar,ithasbeenhighlightedthatheightharmonyinKinyarwandaverbal

morphologyisrealizedinalocalandgradualmode.Suffixvowels,thus,agree

totheroot[high]featureonebyoneuptothepointwhereharmonyimproves

maximally.InKinyarwanda,onlymidvowelsinverbalroottriggerVH in

suffixes,which meansthatfirst,VH isunidirectionalsincetheleftward

spreadingisnotallowedandthat,second,comparedtorootmidvowels,both

roothighvowelsandlowvowelsshowasymmetricbehaviorinVH.Theformer

istransparentinVH whilethelatterisneutralinVH,thusheightharmony

totallylacksinsuffixes.

5. Conclusion

GiventheviewpointthatVHisanassimilationviafeaturespreadingeither

leftwardorrightwardandunderthearchitectureofharmonicserialism,this

paperhasshownthatVHcanbeaccountedforbytwomajorprinciplesoflocal



40∣Minkyung Lee

optimalityandgradualness.Astep-wiseharmonicfeaturesharingfromatrigger

tothetargetgenerateseachlocaloptimum,which,inturn,isfedbackintothe

nextpassofGenandEval.Thislocaloptimalityenablesharmonytoincrease

graduallyandendsattheconvergentpointinwhichthelatestinputofGenand

themostrecentoutputofEvalareentirelyidentical.

InKinyarwandaverbalmorphology,astem consistsofarootprecededby

prefixesand followed bysuffixestostand asafullword.Aswitnessed,

prefixesdonotundergoVH,thusonlysuffixvowelsarethetargettoVH.Root

mid-vowels/e/and/o/propagatetheirheighttothetargetvowels,resulting

inheightagreementinsuffixes.Therefore,suffixhighvowels/i/and/u/

surfaceas[e]underSh(Hi)-Jsfx>>Id(Hi)-Jsfx.However,thefeaturecooccurrence

constraint*RoLoprefersthechangeof[e]from /u/tothatof[o],which

impliesthatheightharmonyinKinyarwandaisnotaccompaniedbyroundness.

Furthermore,giventhepreferentialfaithfulnesstorootsoveraffixes,root

vowelsarerobustin VH,thusnotaffected buttriggerharmonyovera

boundarysinceId(Hi)rtistop-rankedalongwithId(Lo)andId(Hi)-Jpfx.Inthe

meanwhile,heightharmonyinsuffixesisentirelybannedwhenarootvowelis

highandlow.Thisisattributedtothefactthatnoheightchangeinsuffixes

bettersatisfiesthemarkednessconstraintandfeaturalidentityconstraint.As

such,tongue-heightharmony in Kinyarwanda verbalmorphology iswell

couchedintoOTbaseduponserialism andfurther,VHisrealizedlocallyand

graduallyviatheGen-Evalloop.
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