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0.Ｉｎｔｒｏｄｕｃｔｉｏｎ 

Oneofthemainissuesinrecentphonologicaltheoryiswhatphonologicalfeaturesare 

consideredtobeprivativeandWhatevidenceisnecessaryforfeaturestoobtainthestatus 

ofpivativitybTheprivativefeatureshaveamonovalent,butnotabinaryvalue(Yipl989， 

Selkirkl988,Mester＆Ito1989）ＩntheanalysisofvoicingphenomenainJapanese， 

MesterandIto(1989)assumethatafeature[voiced]isprivative,andtrytomaintaintlle 

theoryofRestrictiveUnderspecificationwhichtheythinkgivesmorerestrictivedescrip‐ 

tionsthantheRadicalUnderspecificationTheoryproposedbyAchangeliandPulleyblank 

(Archangelil986,Ａｒchangelil988andPuUeyblankl988).Inthispaperlwilldiscusstl1e 

voicinganddevoicingprocesseswithintlletheoryofFeatureGeometryandRadical 

Underspecification(henceforthUnderspecificationTheory).InthemodelofFeature 

Geometry,thefeature[voice｡]isdominatedbyaLaryngealNodewl1ichdominatesboth 

features[constrictedglottis]and[spreadglottisl・Mydiscussionfocusesonthequestiｏｎ

ｏｆｗｈｅｔｈｅｒｏｒｎｏｔｖｏｉｃｉｎｇｃａｎｂｅａｐrivativefeatureuniversallyinthetheoryofFeature 

Geometry． 

１．０Ｔｈｅｎａｔｕｒｅｏｆｖｏｉｃｉｎｇａｎｄｄｅｖｏｉｃｉｎｇ 

Thecommonenvironmentthatavoicedsegmentoccursinisafterorbefol･eanother 

voicedsegmentCho(1989)discussesthetypologyofvoicing,includingdevoicing､In 

general,derivedvoicedsegmentsaregeneratedthroughtheapplicationofavoicingrule 

whichspreadsthefeature[＋voiceltoatargetunspecifiedforthefeature・Cho(1988)has

discussedthetypologyofvoicingprocessesinvariouslanguagesandshepomtedoutthat 

someofthemareanalysedasspreadingandothersaredescribedasdelinkin9.Ｍany 
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relevantexamplescanbefoundinvariouslanguages・Themosttypicalexamplesof

voicin官arecitedin(1)．

(1) 

a・DutchVOicingAssimilation(Zonneveldl983）

dwars-draad［zd］‘cross-wire， 

meet-band［｡b］‘tape-measure， 

sluit-balk ［｡b］‘gate， 

hSerbo-0roatianVoicingAssimilation(Patridgel964） 

topdzjia［bdz］‘gunner， 

svatba［｡b］‘wedding’ 

sbogom［zb］‘farewell， 

IntheseexamplesthepronunciationisindicatedwithinsquarebraCkets､Thesedatashow 

thatthevoicingassimilationproceedsregressively・WithintheframeworkofFeature

GeometryandAutosegmentalTheorywecane籾lainthevoicingassimilationasspread‐

ing､Thefeature[voice｡]isdominatedbythelaryngealNodeinthetreemodeloffeatures、

Wecanillustratethespreadingof[voiced],asｉｎ(2)(allredundantinformationomitted)． 

(2)］ 

ＲＲ 

Ｌ 
Ｌ－－－－－－－－Ｊ 

［＋voiced］ 

Thisrulecanspreadthefeature[voice｡]toanempljynodeorasegmentunspecifiedfor 

thefeature[voice｡],sinceassimilationisalwaysfeaturefillmg(Poserl982).Thereisno 

seriousproblemraisedbyvoicmgassimilationinourtheory・Asfarasthespreadingof

thefeaturｅ[＋voicedLthereisnomotivationfortheprivativityofthefeature[voiced]、

Nextwewilldiscusstheprocessofdevoicing・

Thedevoicingprocesscreatesavoicelesssegment､AsOho(1990)indicates,well-known 

casesofdevoicingareFinalDevoicingorcodadevoicingwhichoccursinGermanand 

Dutch，andaC1usterdevoicinginwhiChthereisvoicingagreementtovoicelessnessof 

segmentsinclusters・Therearevariouskindsofdevoicinginlanguages,ｗｅcanfindsome

interestingexamplesｉｎ(3) 
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(3) 

ａ・GermanFinalDevoicing(Rubachl990）

！]]ag-e［g］‘days'--→']Dag［k］‘day， 

kindish［d］‘childish'--→Kin。［t］‘child，

Smaragd-e［kd]－→Smaragd［kt］‘emerald’ 

Jag-d-en［kd]--→Jag-d［kt］‘hunting， 

Handl-ung［d］‘act， 

nebl-ig［b］‘foggy'一→glaub-lich［p］‘believable’

hDutchRegressiveDevoicing(Zonneveltl983） 

breed-te［t］‘width， 

krab-sel［p］‘scrapings， 

ｃ､DutchProgressiveDevoicing(Zonneveltl983） 

trek-vaart［kf］‘boat-canal， 

pot-vis［tf］（sperm-whale， 

lach-gas［xx］‘laughing-gas’ 

dDutchDevoicing(Zonneveldl983） 

brand-zalf［ts］‘ointment, 

rond-vraag［tf］‘inquiry， 

maag-zuut［xs］‘heartburn， 

ｅ・KirghizDevoicing(Keatingl984）

abdan-→apdan‘very， 

bub-ba-→kup-ba‘runaftersomething， 

ＡｓＣｈｏ(1990),Rubach(1990)andZonnevelt(1983)pointedout,itisclearthatthe 

syllablecodaisintheappropriateenvironmentfordevoicing､Ｔｈｅｅｘａｍｐｌｅ`《Jag＋ｄ＋en，，

ｉｎ(3a)indicatesthatbothobstruentsmustbevoicedinunderlyingrepresentation・Since

inthecaseofthefinaldevoicillgthereisnosegmentspecifiedfor［－voice｡]andwe 

cannotassumethataboundaryfimctionsasavoicelessobstruent,wecannotanalyseit 

asthespreadingofthefeature[一voicedlOneofthereasonableexplanationsofthefinal

devoicingisthatafeature[＋voiced]isdelinkedhomavoicedsegmentoccurringinthe 

codaposition、Ｗｅｃａｎｅａｓｉｌｙｓｅｅｔｈａｔｔｈｅｒｕｌｅｏｆｔｈｅfinaldevoicingcanalsoaccounbfor

thecodadevoicing､lmhefinaldevoicingcanbestatedasarulethatoperatesinacoda､The 

ruleisillustratedin(4)． 
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(4)CodaDevoicing 

Codａ 

｢＋voice｡]--→lZjノ

Ｒｉｍｅ 

ａ
 

ｍ
ｌ
Ｒ
Ｉ
Ｌ
１
 

Nucle 

｢＋voiced］ 

Theapplicationoftherulein(4)tointemalconsonantclustersexclusivelydependson 

syllabification・Sincesegmentsinthetargetpositionareputinanonsetpositionthrough

syllabification,certainexamplesin(3a)whichincludesuchsegmentsdonotundergothe 

applicationoftheruleandhavevoicedsegmentsaswepredictedWhentheexamplesare 

checkedwithdictionaries,wefindthepronunciation[t]ｆｏｒ``｡''ｏｆ“Handlung'，ａｎｄ 

"Ordnung"・Inaddition,ｗｅｆｉｎｄａｗｏｒｄ“nerv-ig'，Whichispronouncedas[nerfi9]ｏｒ

[nervi9lWhatthesephenomenaindicateisthatthecodadevoicingrnlecouldbeoptional 

andthatsyllabificationispositedclosetoasurfaceleveI21tispossibletoconsiderthe 

voicedsegmentsinbhesecasestobederivedbytheapplicationofavoicingassimilation 

rulewhichisappliedafteradefaultrulefillsinthefeature[＋voice｡]forsonorants､Ｔｈｉｓ 

ｍｅａｎｓｔｈａｔｔｈｅｖoicingrulecouldbeappliedafterthecodadevoicingrule・Theimple‐

mentationofthefeature[＋voiced]tosonorantsisgivenstrongsupportbythevoicing 

betweenvowels・However・thissoIutionmustberejected,sincethespreadof[＋voiced］

toadjacentobstruentsmustbeblockedin“glaublich''ａndthecodadevoicingwould 

createanon-existentformlike/ratler／inthehistoryofthederivation・InGermanthe

processesofdevoicinginthecodapositionarestiUshalq7.Moreoveradetaileddiscussion 
offheprocessofdevoicingmGermanisbeyondthescopeoffhispaper． 

1．１SomeQuestionscomcemmgDevoicing 

’Ibexplainthedevoicingprocesses，twodifferentproposalshavebeenadvocatedin 

recentphonologicaIresearchOneistodelinkthefeature［＋voice｡]fromatarget 

segment,ａｎｄtheotheristospreadthefeature［－voice｡]toatargetsegmentfroman 
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adjacentvoicelesssegment,Thetheorywhichtreatsvoicingasaprivativefeatureadopts 

thefirstｅ】qqlanation・Inthispaper,weshallcallthistheoryaprivativetheory)whilethe

secondversioniscalledaspreadtheory・Intheprivativetheoryitisnecessarytoformu‐

latetwokindsofdelinkinｇｒｕ１ｅｗｈｉＣｈａｒｅａｐｐ]iedbothrighttoleftandlefttorightand 

shouldbeappliediterativelyinthecaseoftriconsonantaldevoicing・Thisprocedureisalso

necessaryinthespreadtheory､Ｎｏｗｌｅｔｕｓｔａｋｅａｌｏｏｋａｔｔｈｅｒｅｌｅｖａｎｔrulesbywhich 

voicelesssegmentsarederived． 

(5)ａ・O1usterDevoicing

ＲＲ 

ＬＳＬ 
＋ 

［＋voiced］Ｐ 

ｂ.［一voiced]Spreading

RR 

LL 
＝トー－－－－－－Ｊ

［＋voiced］［一voiced1

Ｏ 
＋ 

[＋voicedl 

Ｏ 

[一Son］

DDh 

ln(5a)thefeature[＋voice｡]isdelinkedbeforeorafter[－sonorant]segmentiftherule 

hasalanguage-specificconditionconcerningthedirectionofitsapplication・Ｔｈｅｒｕｌｅｉｎ

(5b)spreadsthefeature[－voiced]totheadjacentsegmentwhichhasalreadyhadthe 

featurespecificationfor[＋voicedlThismeansthattheruletriggersthedelinkingof[＋ 

voiced]anditisafeaturechangingrule・ThefeatureChangingassimilationruleviolates

theprinciplestatedbyPoser(1982),unlessthedelinkingofthefeaturemustbemotivated 

independently､Theruleisnotpreferablewhenthedelmkingofthespecifiedfeaturevalue 

iscausedbytheapplicationoftheruleinquestion,followingAveryandRice(1986).From 

atheoreticalviewpoint,tlleexplanationusingtherule(5a)seemstobebetterthanthat 

using(5b).However,thesituationisnotsosimple、

TheUnderspecificationTheoryandFeatureGeometrysuggestthatthesegmentin(5a） 

whichoccursbefore（ｏｒafter）aderivedvoicelesssegmentisunderspecifiedforthe 

feature[voice｡]・However,thedelinkingtheoryassumesthatvoicingisaprivativefea-

ture・Thismeansthatthefeature[voicedldoesnothaveeitheraplusoraminusvalue，

thatis,itispresentorabsent・mherefbretheprincipleofstructurepreservationapplying

tounderlyingrepresentationslike＊[＋Son,voice｡]isnecessaryinordertodevoicesono‐ 

rants､Further,theoreticallytheabsenceofthefeature[voice｡]mustbeinterpreted 
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筏
□

differentlyfromtheunderspecificationforthefeature[voice｡]Forexample,theabsence 

ofaLabialNodeinasegmentmeansthatthesegmentcouldhaveaCoronaloraDorsal 

Node､Whenthefeature[voice｡]isabsentinasegment,thesegmentisnotspecifiedfor 

[－voice｡]intheprivativetheory､Wedonotknowhowsuchasegmentcanbespecified 
concerning[voice｡]､Itisnotpossibleforasegmentwithout[voice]toberegardedas[＋ 

Son],eventhough［＋Son]cannotbespecifiedforfhefeatue[voicedlAnalternative 
solutionisthat[Ovoiced]issetupforthesegmentwithout[voiced]byadefaultrule.This 

solution,however,deniestheprivativityofthefeatuｒｅ[voicedlThefOllowingdefault 

rulefbrunderspecifiedP1aceNodein(6)alsoshowsclearlytheimpossibilityoftheintro‐ 

ductionof[Ovoiced].ThisdefaultruleisnecessaryinKoreanphonology,smcethePlace 

Nodeneednotbespecifiedinunderlyingrepresentation(Hiranol990)． 

Ｒ 

ＳＬ 

－→Place 

Oorona1 

(6) 

Ｒ
－
皿

InKoreanvoicelessplainconsonantsbetweenvowelsbecomevoicedconsonantsoptinally 

inpostlexicalphonologicalcomponent・Tlledelinkingljheorycannotexp]ainthispheno‐
mena,sincesonorantsarenotpermittedtohaveafeature[voiced]andtheUnderspecifi‐ 

cationmheorycannotplayanyｒｏｌｅhere,whetheritistherestrictiveortheradicalone． 

2，０UndelspecificationandSpreading 

Letusnowdiscusstherulein(5b)iilrther,Aswehavealreadypointedout,theexpla‐ 

､ationofdevoicingusingtherulein(5b)hasaserioustheoreticalproblem､Ｆｒｏｍthe 

ⅥewpointoftheUnderspecificationTheory,thecodadevoicingrulein(4)stipulatesthat 
thefeature[－voiced]isunderspecifiedforvoicelessobstruents.'ｎ(5b)theunderspecifL 

cationtheoryshowsthatthefeature［＋voice｡］isspecifiedunderlyinglywhilethe 

feature[－voice｡]isinsertedbyadefaultrulebeforetherulein(5b)isappliedIfthe 

feature[voice｡]isabinaryoppositionand[＋voice｡]canbeunderspecifiedforthevoiced 

segments,ｈｏｗcanthevoicedassimilationbeaccountedfbrwibhinthespreadbheory？ 
Irheeliminationof[＋voice｡]fromunderlyingrepresentationdoesnotseemstobewell-

motivated,sincethevoicedsegmentsareweakenedintovoicelessonesinacodaposition 
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andregardedasmoremarked・

Ａｓｗｅｃａｎｅａｓｉｌｙｓｅｅ,thecodadevoicingrulemustbeappliedafteradefauItruleim‐ 

plementsthefeature[＋voice｡]tothesegmentsinquestionThissituationmayreflect 

thefactthatthecodadevoicingisapostcyclicruleandshouldbeappliedafterthesurface 

syllabificationinGerman(Rubachl990).However,wemustfacethesameproblem 

concerningruleorderinginthecaseofthespreadingof[＋voice｡]・Sincethespreading

isappliedafterthedefaultruleinserting［－voiced],thefeature［一voice｡]mustbe

delinkedbeforetheapplicationofthespreading・Thepartsdiscussedinthissection

makesitclearthatdevoicingisbetteraccountedfOrbythedelinkingofthefeature［＋ 

voice｡]before[一Son]consonants,andweshouldmodilytherulein(5b)sothattherule

canapplytosegmentsbeforeadefaultrulewhichmeetthiscondition､Themodifiedrule 

isillustratedin(7)． 

(7) 

Ｒ 

Ｌ 
＋ 

[＋voice｡］ 

＝ 

Ｒ
１
皿
ｌ
Ｐ

Oondition：Bidirectional 

l、(7)therightsegmentisunderspecifiedfor[－voice｡]andisnon-sonorant､Afterthe

applicationoftherulein(7),adefaultrulewillafeature［－voiced]toeachsegment 

whichremainsemptyfor[voice｡］Fromaphoneticpointofview,theunderspecification 

of[－voiced]valueiswell-motivatedandaccordswiththespeakers，intuition・Thee｡qQla‐

nationwithinthetheoryofunderspecificationisquitedifferentfromthatintheprivative 

theoryinthabweassumeamodelusingthebinaryfeature[voiced]andthedefaultrule 

giving[一voicedl

HereweshouldturnourattentiontothedevoicingshownintheexamplesofKirghiz 

listedin(3e）Atfirstglancethisprocesscouldbeconsideredtobedissimilation,ｂｕｔ 

ｐerhapsitshouldbeinterpretedasthekindofcodadevoicing,aswediscussedinthe 

prevloussectionlnthiscase,howeverjtheruleofcodadevoicingmustbeappliedbefbre 

thespreadingofvoicingsothatthevoicedsegmentappearsonthesurface,ifthelan‐ 

guagehasbothrules・

WefindaslightlydifferentphenomenoninJapanese(ItoandMesterl986，1989)． 

AccordinRtoItoandMester(1986),twovoicedobstruentsinasinglemorphemearenot 
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allowedinnounsofJapaneseorigin・ButSino-Japanesenounsandsomeadjectivesdonot

obeythisrestriction・RendakuVOicingorLayman'sLawinJapanesecanbeappliedonly

tonounsofJapaneseorigin､Theexamplesin(8)showtherestriction． 

(8)ａ.／kodamaノー→＊/godama／‘anecho，

/kabutoﾉｰｰ→＊/gabuto／ｏｒ＊/kabudo／‘ahelmet， 

／zashiki／－－→＊/zashigi／ｌａｒｏｏｍ, 

／teNguノー→＊/deNgu/‘alongnosedgoblin’

／Sato／‘ahamlet， 

ｂ・RedakuVOicing

／hito-satoノー→／hitozaljo／‘avillagej

／ko-teNgu／－－→＊/kodeNgu／‘achildlongnosedgoblin1 

／ko-hito／－－→／kobito／‘ａｄｗａｒｆ， 

Fromacloseinvestigationoftheseexamples,onecansaythatthiskindofprocessshould 

beconsideredasmorphophonologicaLThesecondexampleofRendakuVoicingmustbe 

excludedbyamorphemeconditionwhichblocksthederivationofthenon-existentforms 

ｉｎ(8a),sincetheinitialsegmentof/teNgu/hasnospecificationforafeature[－voice｡］ 

andtheruleofRendakuVOicingcanspreadafeature［＋voiced]totheinitialsegment、

Rou2ihlyarestrictionofthiskindisformulatedasfollows： 

Ｃ 
ｌ 

[＋voice｡］ 

＊０ 
１ 

[＋voice｡］ 

(9) 

inasinglemorphemeofYamatonouns 

Mirror-ima牢

Thediscussionofthecooccurrencereslrictioncangivesnpporttounderlying 

specificationofthefeature[＋voiced]forvoicedobstruents、

Thereisanotherinterestingexampleofassimilationforourdiscussioninordertothe 

defenseofabinaryoppositionofvoicing・Thoughthisassimilationoccursinaverylimited

vocabulary)thecoronalconsonant/t/assimilatestoanyobstruentsthatfollowsitinSino‐ 

Japanesewords､Somerelevantexamplesarelistedi、(10)．

(10）／hat-kyoノー→/hakkyo／‘madness’

／gat-sho／－－トノgassho／‘chorus，
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/sit-hai／－→／sippai／‘failure, 

０
皿

but 

/hatsu-do／－→＊/hatdo/ｏｒ＊/haddo／‘motion， 

/gatsu-ten/－－→／gaten/ｏｒ/gatten／‘understanding， 

/hatsu-mei／－－→＊/hammei／iinvention， 

/hatsu-akiノー→＊/hataki／‘earlyautumn,

Theassimilationin(10)producesgeminatesandasequenceofaffi､icateandvoweloccurs 

insteadofthegeminateswhenvoicedconsonantsorsonorantsfollowsthecoronalco､so‐ 

､ant／t/・Anotherpossibilityisthattheassimilationderivesthegeminatesfroman

underlyingform／hatsu／ａｆｔｅｒｔｈｅｒｕleofvoweldeletion､８１notherwords,theassimila‐ 

tionisconditionedbythevoicelessnessofthefollowmgconsonant・Ｉｔｓｅｅｍｓｔｈａｔｓｏｍｅ

ｐｒｏｂｌｅｍｓａｒｉｓｅｆｉPomtheassimilationof／t／tothefollowingobstruent、First,wemust

refertotheunspecifiedfeature[一voice｡]toblocktheapplicationofassimilationtotlle

voicedsegments､Second,theassimilationiswronglyappliedtothesonorants,smcethey 

areunspecifiedfor[voicedlThesedonotposeanyrealproblemstotheUnderspecifica-

tionTheoryIsincetheFeatureGeometryenablesustoformulatetheassimilationrule 

whichhasnoreferencetoafeature[一voicedlTherelevantredundantfeaturesarefmed

inbydeftLultruleslater､I1heruleisillustratedin(11)ｉｎwhich/t/hasnoPlaceNodein 

Japanese． 

(11）／t/Assimilation 

／t／ 

Ｂ 

ＳＬ 

Ｒ
Ｉ
邸
ｌ
Ｐ

鼬
ｌ
Ｐ

－－－＞ 

Theassimilationof/t/，ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，causessomedifficultiesifwefbllowthe 

proposaloftheprivativityofvoicingFirst,wecanntusethe[－voiced]fbrtheblocking 

ofassimilationwithintheprivativetheory・Second,itstheorymustpermitthefeature

specification[＋voiced]forthesonorantsinordertoavoidtheapplicationofassimilatiolL 

LastlyletusdiscussVbicingAlternationinEnglish，IwillarguethatA1ternation 

causesnoproblemwithinthemodelofFeatureGeometryandljheUnderspecification 

Theory､LetustakealookattheEnglisllVbicingAlternation． 
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(12)VoicingAlternation(HalleandMohananl985） 

fanｓ［z］ｌａｐｓ［s］ 

jay，ｓ［z］Dick'ｓ［s］ 

ｈｅ'ｓ［z］that'ｓ［s］ 

tie。［｡］kissed［t］

phoneｄ［｡］talked［t］ 

Intheseexamples,thevoicelessnessofinflectionalsuffixesseemstocomefromthestem‐ 

finalvoicelessconsonant・Thefeature[一voice｡]fbrthesesuffixesisgivenbyadefault

rule,whilethefeature[＋voiced]woUldspreadtothetargetsegments・Inljhecaseofthe

voicedsegmentsaftera[＋ｓｏnorant]segment,theyhaveavoicedqualityafteradefault 

ruleimplements[＋voiced]to[＋Son]segments・ItoandlYI[ester(1989)arguedthatthe

non-existenceofrulestllatinsertordelete[－voice｡]canbehandledbytheprivativity 

ofthefeature[voicedlHowever,theassumptionoftheprivativityofafeaturerequires 

thatwedonotrefertothevalue,astheauthorandYip(1989)discussed・Thetheoryof

FeatureGeometrywithunderspecificationneverencountersthesamedifficultiesasthe 

delmkingtheory． 

3．OConcIusion 

Wehavearguedthatthetreatmentofvoicingasaprivativefeatureratherthanasa 

binaryfeaturecannotgiveanymoreinsightsintodevoicingandvoicingprocessesseenin 

givenlanguageshere・Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,FeatureGeometryandtheUnderspecification

Iheorycanaccountforthesephenomenainasimpleway､Ifafeature[nasal]isunder‐ 

specifiedfOrsegments,theyareconsideredasoralsegment＆However,Ijhenon-existence 

of[一voice｡]valuewouldmakeitimpossibletodistinguishavoicedfromavoiceless

consonantduringderivationoronsurfacerepresentation・Ｉｎｔｈｉｓｐａｐｅｒｗｅｄｅｆｅｎｄｔhe

statusofvoicingasabinaryfeature． 

N【DHN卦盲

＊IamgratefUltoGeorgeM・Wicksteadforcorrectingstylisticerrorsinthisarticle
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LAbbreviationsusedinthispaperaｒｅＯ(consonant),Ｒ(Root),Ｌ(LaryngealNode)， 
ＳＬ(SupralaryngealNode)ａｎｄＰ(PlaceNode)． 

2．Ｒｕback(1990)saysinhisnotethatwecanfindacontradictionwhencheckthedata 

withnativespeakers,Theysyllabify"Hundlung''`act'as"Hand-lung"andpronouncethe 
"｡”ａｓ[tlHowever,whenpronouncingthewholeword,theysay[d]､Agermanist(per-
sonalcommunication)suggeststhatthe“｡"inthiscaseispronouncedcloseto[t],not[｡］ 

3．ＩｔｏａｎｄＭｅｓｔｅｒ（1989)postulatesaunderlyingfbrm／hat-/fortheotllerpossible 
underlyingform/hatsu/､TheyderivethesurfELceform[hakka]`ignition'ｂｙ/t/assimila‐ 
tion,whilethephoneticform[hatsudo]`motion'issurfacedbyepenthesizingthevowel/u/ 
andchanging/t/intotheaffricate[ts]before/u/・Ifweassumetheundelyingform/hatsu/，
thesurfaceform[hakka]ｗｉｌｌｂｅｄｅｒｉｖｅｄｂｙｖｏｗｅｌｄeletion/ts/assimilation・Wecannot

findthereasonthatthevowelepenthesisshouldbeappliedtoaform/koo-hat/togener-
ate[koohatsu]ｗｈｅｎ/hat-/appearsasthesecondmorphemeofaword． 
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