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We extendthe OT-theoretictypologyof vowel harmonyproposedn Kiparskyand
Pajusalu200X) to the unusualfront/backharmonysystemof SetoEstonian.Several
typesof apparenexceptionsare explainedby the interactionof harmonywith other
constraintsincludingthosegoverningsyllablestructureandstress.We showthatour
analysisof neutralvowelsis superiorto thoseoffered by sympathy turbidity, and
targetecconstraints.

1 Vowelharmony

1.1 Introduction

The scopeof vowel harmonyin the Balto-Finniclanguagess systematicallydeterminedoy their

vowel systemson the basisof two exceptionlesgeneralizations.The first generalizations that
(morphologicatestrictionsaside)all of thelanguagesavefront-backvowelharmonyto thefullest

extentthattheir vowel systemallows. Specifically all vowelsharmonizeunlesssomeconstraint
on the distribution of the harmonicfeaturepreventsit. The secondgeneralizationis that only

lexically contrastivevowels participatein vowel harmony or puttingit anotherway, harmonyis

structure-preservingn the senseahatit introducesno new vowel types. For example the reason
underlyingi ande do not become*1and*” in backharmonycontextsin Finnishis that*1and
*" arenot phonemidn thelanguaggaswe cantell independentlyrom the fact thatthey do not

occurin initial syllableswhichdisplaythelanguages full setof vowel contrasts) Takentogether,
thesetwo generalizationsneanthat a harmonysystemcan be understoodas a resolutionof the

conflictingclaimsof syntagmatideaturespreadparadigmatideatureneutralizationt

Within theseironcladlimits, the vowel harmonysystemsof the Balto-Finniclanguagewvary
widely, in consequencef their differing vowel inventories. At oneextremes NorthernEstonian,
whoserestrictednventoryof non-initial vowels/i,e,u,a/ allowsno harmonywhatever At theother
extreme with threeharmonicpairsapiece areFinnish,with /a~a, o~0, u~U/ plusunpairedi,e/,
andthe Southeasterdialectsof Estonianwith non-initial/a~a, 6~e, u~u/ plusunpairedi/. The
intermediatenventoriesobey a partial markednessierarchya > 0 > 0 noticedby Wiik 1988:
any dialectthat hasvowel harmonyat all hasat leasta:a; in additionpossiblyu:ii and/ore ~0;

1Thisresearclwassupportedn partby anNSF Twinning Grantto the authors We would like to thankPaulHagu
for hisgenerouselpandadviceseveraktageof ourwork.



andif oneof these thenpossiblyo:6.2 Wiik documentghe following vowel systemsn Estonian
dialectsandharmonyoperatedo thefullestextentpossiblen each:

[1] Initial syllables  Non-initial syllables Harmonicalternations
NorthernSeto uoatuodaiedl uoaudaied u~i, o~0, a~a, e~0
SoutherrSeto uoaudaiedl uoauaied u~i, a~a, e~0
Northeastern uoatoaie uoaloaie u~{, o~0,a~a
NorthernTarto uoaudaiedl uoaaied a~a, e~0
Southwestern uoaudaied ualtaie u~i, a~a
Western uoaubaied uaaie a~a
Northern uoalloaied wuaie -

Togetherthesetwo generalizationgmply thatall the Balto-Finniclanguagegincludingasthe
limiting caseeventhosethat haveno harmony)obeyin principle the samefront/backharmony
constraint. To characterizehe actualharmonypatternof a givenlanguagewve needonly specify
whatits vowelsare,in initial andnoninitial syllables.Why this shouldbesois oneof thequestions
thatwe wish to addressn this paper

Althoughthebasicpictureis quite simple,therearesomeinterestingcomplicationsandthese
form our secondmaintopic. The complicationsall haveto do with the behaviorof the unpaired,
or NEUTRAL vowels. By definition, vowels (or moregenerally segmentsare neutralif theydo
not undergoharmony which, to repeat,is alwaysdueto a gapin the vowel system,eitherin
the inventory of phonemegcontext-freeneutralizatione.g.1in Finnish)or in their distribution
(positionalneutralizationg.g.non-initial 1in Southeaster&stonian).

Howeverthatis only thebeginningof thestory Neutralsegmentsnustbefurtherdifferentiated
on the basisof how they combinewith harmonicsegments. The fundamentaldivision among
neutralsegmentss betweenoPAQUE segment@nd TRANSPARENT segmentsOpaquesegments
aredefinedasthosewhichinterruptharmonyandinitiate anewharmonicdomain,andtransparent
segmentsrethosewhich are “skipped” by harmony? From a theoreticalpoint of view, opaque
segmentslo not seemvery problematicfor two reasonsin thefirst place,their behavioris quite
uniform, and secondly this behaviorfollows a patternof minimizing harmonyviolationswhich
canbereadilycharacterizedby almostany OT-basedapproach.

The very existenceof transparenheutralsegmentspn the other hand,immediatelyraisesa
theoreticalpuzzle: why shouldthe doubly disharmonic...a...i...a... everbe preferableto
..a...l...4a..., which hasjust one disharmonictransition? The term “transparent’reflectsthe
powerful intuition, which hasguidedmany an analysisin different ways, that the effect of har-
mony somehoweachesacross”this kind of neutralvowel. But how cansuchapparentaction
at a distance”be reconciledwith the principle of locality on which so manyfundamentatesults
in phonologydepend? This hasbeenone of the centralissuesaboutvowel harmonyfrom the

beginning.andremainssotill this day(Bakovic2000).

Not contentwith beingpermeabléo harmonytransparenmeutralvowelsbehaven remarkably
diverseways. Someare neutralstem-internallybut trigger harmonyin morphologicallyderived

°TheTartodialectsof SouthEstoniarhavea:a, e:6, butnotu:il (Wiik 1988:160).

3Harmonictransparencynd opacity in this senseshould be distinguishedfrom derivationaltransparencyand
opacity arising from feeding/bleedingand non-feeding/non-bleedinigteractionsbetweenconstraintsrespectively
(aswell asfrom othercauses)Confusingly harmonidransparencgreateglerivationabpacity andharmonicopacity
createglerivationatransparencyaswe shallseedirectly below
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environmentspthersdo not. More subtly, someactuallyprefer disharmoniaccombinationspthers
preferharmoniccombinationsandwhich way the preferencegoescanitself dependon whether
the environmentis derivedor not. Moreover,if thereare severaltransparentowels,they may
divergein respecto theseproperties.

Still, all thisvariationis neitherrandomnor simply amessymatterof “degreeof transparency”.
Therearestrict generalizationg)othabsoluteandimplicational. Hereare someexamplef such
generalizationshatwe will discussandtry to explain. Universally neutralvowelsshowthe un-
markedvalue of the harmonicfeaturefor their (paradigmaticand/or syntagmatic)context. In
front/backharmonysystems pack neutralvowels are alwaysopaque. Front neutralvowels are
opaqudn somelanguagesndtransparenin others,andif thereareseverakuchvowels,theyare
all consistentlyeitheropaqueor transparent.Our goal is to derivetheseand other propertiesof
neutralvowelsfrom the interactionof generalconstraintshatcanbejustified outsideof harmony
phenomenan thisway contributingto a predictivetypologyof harmonysystems.

As the primary empiricalfocusof our studywe havechosenSoutheasteristonianwhich is
ideally suitedfor suchexplorationsbecauset hasthe richestvowel systemof any Balto-Finnic
languagewith full front/backvowel harmonyanda large numberof neutralvowelsof both the
transparenandthe opaquekind, somecontext-free otherscontextuallyrestricted. Of thesedi-
alects,we will concentratespecificallyon Seto, spokenby approximatelyl0,000peoplein the
Southeasternmosbrnerof Estoniaand adjoining partsof Russia,andby a substantiatiaspora
in Siberia? Virtually the samesystemis foundin the adjoiningVdru dialect, particularlyin the
conservativevariety which hasbeenselectedasthe basisof the new standardvoru literary lan-
guage(Keem1997). Other SouthEstoniandialects,spokenfurtherto the northandwest, havea
morereducedsowelinventoryandaccordinglymorerestrictedvowel harmony? andalmostall the
northerndialects aswell asthe standardanguagelack harmonyentirely.

1.2 The vowelinventory

Setohasa 10-vowelsystemconsistingof five front/backvowel pairs.

[2]

u o a 1 o|u o a i1 e
Back |+ + + + + |- — — — -
Round| + + - — — |+ + — — -
High |+ - - + —|+ — — + -
low |- - + - —|- - + - =

Although the systemitself is perfectly symmetrical the distributionof the vowelsis skewedin
manyways.In fact, almosteveryvowel hasits own personality

[3] e /il isatransparenheutralvowel.

4Printedtextsin Setoincludethe collectionsof narrativesn Magiste1977andHagu1999,andthe Pekoepic of
AnneVabarngHaguandSuhonerl995). Pajusaluet al. 2000give phoneticdataon the vowels,and Toomsalul 995
providesan inventoryof verbsandtheir inflectional patterns. We havedrawnon thesesourcesand complemented
themwith materialfrom threeinterviewsby PaulHaguwith othernativespeaker®f the dialect,which we recorded
in threevillagesof Setocountyin July 2000.

5In addition,theytendto be morestronglyinfluencedby standard=stonianandconsequentlghowa lot of code-
switchingandvariation.



/1 (written y in the modernSeto/\bru orthography)is a back harmonicvowel and
occursonly in initial syllables.

e /el is a neutralvowel in initial syllables,and a front harmonicvowel in non-initial
syllables.

e /0/is anunroundedackharmonicvowel andoccursin anysyllable.In inital, primary
stressedsyllablesit is realizedasa full backvowel (e in Finno-Ugrictranscription,
equivalento IPA []). Elsewhereit is realizedasaretractedcentralizedreduceck, or
converselyafront schwa(Parve2000;thecustomaryr.-U. transcriptionis ¢, equivalent
to IPA [€], [e], or [@. Thereducedarticulationof unstressedd/ hascons/ﬁ?quencea,s
we shallsee.

e /o/ is a backharmonicvowelin initial syllables,andanopaqueneutralvowelin non-
initial syllables.

6/ is afront harmonicvowel andoccursonly in initial syllables.

/al,lul arebackharmonicvowelsandoccurin anysyllable.

&/, 1t/ arefront harmonicvowelsandoccurin anysyllable.

Beforeproceedingve mustexplainour phonologicakranscriptions Formscitedin italics are
in standardSeto/\bru orthographywhich basicallyfollows the spellingconventionsof standard
Estonian.However,to minimize confusionwe write the high backunroundedsowel as1 (instead
of asy), andwhererelevantwe mark primary andsecondarnstresswith the usualaccentqe.g.4a,
a), morpheméoundariesvith hyphensandextra-longsegmentsvith colons(e.g.t:). Thosesame
diacriticswill be alsousedwhenwe give underlyingandphoneticrepresentationsn slashesand
squarebracketsrespectively The letter g represents glottal stop. Palatalizations markede.g.
asin t. Short(“*Q1”) consonantssimplegeminated“Q2”) consonantsandoverlongconsonants
(“Q3") aremarkedby C, C:, and CC:, respectively However,in line with the orthographywe
marktheshort(*Q1") lenisstops(which canbevoicelessyoiced,or semi-voicedpy b d g.

Thebasicharmonyrestrictionis of coursethatfront andbackharmonicvowelsdonotco-occur
The starredwordsarenot merelynonexistenbutimpossiblen Seto.

[4] a. ruga ‘stack’ ruga ‘rye’ (*ruga,*riga)
b. sha ‘word” sina ‘you’ (*slha)

Harmonyinducesalternationsn inflectionalandderivationalsuffixes,asillustratedin [5].

[5] a. pan-dag ‘to put’ mil-daq ‘to sell’
b. nOH-D ‘they rise’ ela-se ‘they live’
C. opp:a-ji-ld  ‘to teachers’ rebas-i-le ‘to foxes’
d. saa:-ma ‘to get’ jaa:-ma ‘to stay’
e. nal'a-tta-nuq ‘joked’ (Pp.) nali-tta-niq  ‘starved’(Pp.)
f. tutt:re-kkene ‘daughter’(dim.) maama-kknd ‘mom’ (dim.)

Stemscontainingonly transparenteutralvowels(e in initial syllablesandi in any syllable)
alwaystakefront endings(e.g.pet-ma ‘to deceive’,ihft-ma ‘to poison’). Within a stem,however,
thesevowelscanfreely combinewith backharmonicvowels.



[6] a. tuli ‘fire’ utsi ‘alone’
b. kari-sta-ma ‘to punish’ kari-sta-ma  ‘to sizzle’
c. kobi-ma ‘to grope’ kobi-ma ‘to grope’
d. klibisd-ma  ‘to rattle’ libise-ma ‘to flutter’
e. ilma ‘without’ silma ‘eye’ (gen.)
f.  lippd ‘lye’ nimme ‘name’ (part.)
g. Kkilld ‘shrill’ kille ‘flummery’ (part.)
h. teeda ‘grandpa’ esd ‘father’
i. ikkd-tta-ma ‘to causdoweep’ ile-tta-ma  ‘to shine’
j.  viirra-ma ‘to leaveawake’  hii:la-ma ‘to shine’
k. kirsa-hut-ma ‘to cry out’ irva-hit-ma  ‘to crow’
I.  klei:a-ma ‘to glue’ lei:na-ma ‘to mourn’
m. hibd-16-ma  ‘to fly’ (of flags) vide-le-n& ‘to loaf’

In WesternSeto(whereour field work wasdone) thefront vowel ¢ is restrictedo initial syllables,
exceptfor babytalk andcertainaffectivewords(e.g.janod ‘bunny rabbit’, hefosk'silly goose’.We
treattheseasbelongingto a separatestratumof the vocabularyandconsiderthato in non-initial
syllablesis neutral® After sucha neutralo, backharmonyis obligatory:

[7] a. lah:ko-Ib ‘near’ (allat.)
b. Hoodo-klond ‘Teddy’ (‘H6odo-diminutive’) (SP120)

Thistype of neutralvowel is referredto asOPAQUE, asopposedo I, whichis transparent

Certainsoundchangesurnunstressefb/ into /u/ and/a/,whicharenormallyharmonicvowels.
When/u/ and/a/ aresoderivedfrom /o/ they do still not harmonize.In particular,/o/ is variably
raisedin word-final position,resultingin opaqueu.

[8] a. /nussiko/ nussigu ‘milking pail’ (gen.)
b. /lahko/ lah:ku,lah:ko ‘near’

Stem-final/-o/ is subjectto variouscontractionprocessesvhich resultin opaque/-u/ and/-a/ as
well. For example,the stem/tutrikko-/ ‘girl’ givesa singularstem/tutrikku-/ by raising,anda
plural stem/tutrikka-/ by contraction.

[9] a. [tuttrikku-18/ ‘to thegirl’
b. /tuttrikka-1o/ ‘to thegirls’

The high backunroundedvowel /¥ (usuallywritteny, thoughwe will just write 1) occursin
initial syllablesasanunderlyingshortnucleuspothin nativewordsandasa renditionof Russian
Iyl in loans.It is mostcommonbeforenasalswhered is obligatorilyraisedto 1

[10] a. sk ‘then’
b. Kkindlo-Dqg ‘theytalk’
c. nha ‘nose’
d. sha ‘you’

8In northernSetohowever, occursin non-initial syllablesbecausef a soundchangewhich loweredi to 6, e.g.
nann ‘seen’,for nanniqin thedialectstudiedhere.



Thevowel e sometime®ccursin backharmoniccontectsn functionwords:

[11] a. lazg minnu ‘let me’
b. sulle,mulle ‘me,you’ (allative)
c. maole ‘I am’ (ST 108)

It alsocontrastsvith e whenneutralvowelsprecedawithin the stem:

[12] a. inemird ‘humanbeing’
b. lippd ‘lye’

In contextdike /istu-0/ ist-0 ‘sat’, it occursafteradeletedbackstemvowel. Otherwisen suffixes,
e ando alternatevery regularlyby vowel harmony

Thereis alsoareducedvowel of rathervariablepronunciationwhich we will write [1], which
occursonly asanepentheticzowelin final C___R clustersjn bothfront andbackwords,e.g./mukr/
[mukir] ‘mole’, /tetr/ [tekir] ‘grouse’,/sOpr/ [sOpir] ‘friend’. In the Setoorthographyit is written
y, but Parve2000 considerdt to be a retractedallophoneof the neutralvowel i, andindeedits
neutralbehaviordistinguishest phonologicallyfrom the full backvowels/d/ and/1. This vowel
is transparentasshownby formslike mukir-ei (with the harmonizingcliticized negation-ei).

2 Harmony and disharmony

2.1 Typology of neutral vowels

Oneof thecentralresultsof OT phonologyis thatmanycategoriepreviouslypositedasprimitive
emergefrom the interactionof independentlynotivatedconstraints.The best-knownexampleis
thefootinventorypreviouslypostulatedn thetheoryof stressandprosodianorphologywhich has
beenarguedto be derivablefrom constraintoon prosodicform (seeKager1999,Ch. 4 for aclear
exposition).Wethink thatthecomplexbehaviorof “neutral” segments harmonysystemsgollows
from the interplayof faithfulnessconstraintswith context-freeand context-sensitivenarkedness
constraints.

Segmentsvhich do notundergoharmonyarecalledNEUTRAL. But thereareatleastasmany
kindsof neutralityin phonologyastherearein internationatelations.A familiar divisionof neutral
segmentss into opaqueandtransparensegmentspn the basisof whethertheytriggerharmonyor
not. Theboundarybetweernthemis complex,however Variouskindsof mixedbehavioroccur In
[3] we provisionallyclassifiede in initial syllables.andi in anysyllable,asneutralonthegrounds
thattheycombinewith backandfront vowels.Butthisdivisionis still toocrudein severatespects.
Let uslook morecloselyat thedifferencebetweerthetwo neutralvowelsi ande.

Whenthe nucleusof a stems first syllableis i, the harmonicvowelsin the restof the stem
are more often backthanfront, approximatelyin the sameproportionasback harmonicvowels
outnumberfront harmonicvowelsin the languageoverall. This, then,is just what we expectif
i is truly neutral. But whenthe first syllable hase, harmonicvowelsin the restof the stemare
predominantlyfront. Againsta very smallnumberof stemswith the vowel pattern[...e...a...]
therearemanywith [...e...&a...]. In otherwords,in initial syllablesthe vowel e is actuallynot
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wholly neutralevenwith respecto stem-internaharmony but preferentiallycombineswith front
harmonicvowels. Thuse mightbecalledsemI-HARMONIC with respecto stem-internaharmony

As for i, while fully neutralin all stemcombinationsjn derived contextsit too showsits
frontnessfor stemscontainingonly i (or anycombinationof i ande) consistentlytriggerfronting
in harmonicsuffixes. The three-waydistinction betweeni, e, anda in the stem-internakcaseis
schematizedh [13], wherebracketanarkthe stemboundaries.

[13] Thediversityof disharmonio/owel sequencesm Seto

Stem-internal Stem+ending
[aa] impossible [a] a impossible
[ea] marked [e]a impossible
[ia] unmarked [i]a Iimpossible

This illustratesthat the triggeringeffectsof transparensegmentsnay differ in derivedandnon-
derivedenvironmentsandthatall transparensegment®f a languagedo not necessarilypehave
thesameway.

Cross-linguisticallythereis anevenmoreobviousdifferenceamongso-calledransparenseg-
ments:theydiffer with respecto thecontextin which neutralizatioroccurs.Theymaybecontext-
freely neutral,or participatein harmonyin somecontextswhile beingneutralin others,or finally
be idiosyncraticallyneutral. Contextualneutralitymay be determinedprosodically(for example,
initial/stressedvs. non-initial/unstressegosition) or by the harmoniccontext. For example,in
the Mulgi dialect(Tanning1961:33)u is neutralafter vowelsof unlike height([...&a...u...] ver-
sus*[. ..a...U...]) butharmonicotherwise(*[. ..u...0...], *[. ..U0...u...]), whereasa is always
harmonic! Wiik 1988reportsthe samesystemfor SouthernvVepsian. Becauseof suchcontex-
tual neutralizationa segmenimay be neutralevenif it hasa harmonicpartnerin the languages
inventory:therelevantnotionof contrasis a contextuabne.

The factorial typology that emergedrom the constraintamustaccommodatesuchvariation.
Moreovertherearecertainbasictypologicalgeneralizationghatit mustexplain.

UnmarkednessNeutralvowelsbearan unmarkedvalueof the harmonizingfeature,in virtue
of suppressiomnf the contrast,eitherby a context-freefeatureco-occurrenceonstraint,or by a
prosodicallyor segmentallylefinedcontextuaheutralization For exampletheunmarkedvalueof
backnesss [-Back] for unroundechonlowvowels,and[+Back] for othervowels. For front/back
harmonysystemstherefore neutralvowelscanbeoneofi, e,a, o, u, butnotl, ”, &, 0, 0. In Seto,
we havealreadyseerthati, e,0 canbe neutralvowels(andevenits othertwo unmarkedvowelsa,
u canbeneutralin certaincasesaswe shallsee).

Uniformity. All neutralvowelswith a givenvalue[«F] of the harmonicfeaturewill be either
opaqueor transparentln Seto for instancethe[-Back] neutralvowelsareall transparentandthe
[+Back] neutralvowelsareall opaquea generalizatiorwhich will be confirmedasexaminethe
wholesystemandfind moreinstance®f eachtype.

AsymmetryGoingbeyondthe previousgeneralizationit seemghattransparentowelshavea
specificfeaturevalue;in thefront/backharmonysystemsve haveexaminedt is always[—Back].

’i...a s retained,asin minnas‘go’ (cond.),exceptin the contextof palatalizedconsonantge.g.il|a-ksi‘quiet’
(Transl.Pl.).jaa-n0 ‘stayed' miu-da ‘sell’.



In Kiparsky & Pajusall200X we documentthesedifferent kinds of harmonicneutralityand
the generalizationsiboutthem,and attemptan explicationof the spaceof variationandthe lim-
itationson it in termsof a OT factorial typology. Our conclusionis thatthe categoryof “neutral
segment’comprisesa family of disharmonicbehaviorsreflectingthe competitionbetweencon-
textual constraintsand featureco-occurrenceonstraints.In this sectionwe briefly review these
findings.

2.2 The constraints

The markednesgonstraintsthat govern harmonyare of two types: featural markedneson-
straints and context-sensitiveeombinatoricconstraints. The ranking of theseconstraintswith
respecto faithfulnessconstraintsleterminesheinventoryin a particularpositionor context.

[14] Featuraimarkednessonstraint’

a. [_Ili?j] = [-BK]: If avowelis nonlowandunroundedit mustbefront. This constraint

will bemnemonicallyreferredto as*1*".

b. [-BK] = [_Ili?j]: If avowelis front, it mustbenonlowandunroundedmnemonically:
*8,%0,*0).

Theimplicationalformatin [14] is choseroverthesimpleco-occurrencéormat(suchas*[-Lo,—Rd,+BK],
*[+Lo,—BkK], *[+Rd,—BK]) in orderto precludesatisfactionof the constraintsy vowelsthat are
simply underspecifiedor oneof the features.In orderto conformto theimplicationalconstraints
[14a,b],vowelsmustbe positivelyspecifiedfor therequiredfeaturevalue. Of coursejf othercon-
straintsor principles(suchasthe constraintSPECIFY proposediy Heinamaki and Ringen2000)
rule outunderspecifiestowels,we mayreinstatehesimpleco-occurrenceestrictions Eitherway,
theimportantpointis thatunderspecificatioplaysno role in our solution. Every underspecified
output candidatesuccumbgo a more harmonicfully specifiedcandidateandfor every under-
specifiedinput, the optimaloutputcandidatas a fully specifiedwell-formedpossibleword of the
language.Let us addthat this doesnot necessarilyneanthat we consideran underspecification
analysisof harmonyeitherunfeasibleor undesirablelt justmeanghatwethinkit is notnecessary
andthatwe wishto setthis complexissueasidefor now.

Thecombinatorianarkednessonstrainthatdrivesharmonyis statedn [15].

[15] Combinatorionarkednessonstraint

AGR(F): Adjacentsegmentsnusthavethe samevalueof the feature[F] (in the languages
studiedhere,[F] = [Back]) (Bakovic2000:4cf. Kramer2000).

We alsorequirethetwo familiar faithfulnessconstraintsn [16].

[16] Faithfulnesonstraints

8Eachof theseconstraintseally conflateswo constraintspnerelating[Back] to [Low], the otherrelating[Back]
to [Round]. Datanottreatedn the presentrticle showthattheyaredistinct.



a. IDENT-01 (Back): An [aBack]inputsegmentn astem-initialsyllablemustnothavea
[—aBack] outputcorrespondent)PositionalFaithfulnessBeckman1998).

b. IDENTSTEM(BACK): An [aBack]inputsegmentn a stemmustnot havea[—aBack]
outputcorrespondent)(Note thatthis is an ordinary /O faithfulnessconstraint,con-
trastthe Output/OutputonstraintSA-IDENT(F) proposedy Bakovic2000:23).

Thesefaithfulnessconstraintdecomevisible in alanguagevhentheydominatesomemarkedness
constraint,suchas[15] AGR(F). They determinetwo controlling (“triggering”) environmentsn
harmonysystems. Oneis the first vowel of the harmonicdomain,expressedy [16a] IDENT-
o1(Back). In all the languageghat we are concernedwith, certaincontrastsin the harmonic
featurearesuppresseh non-initialsyllablesyregardlessf themorphologicamakeupof theword.
For example yvowel harmonyminimally prohibitsnon-neutralowelswith differentvaluesof the
harmonicfeaturein abuttingsyllables suchasCaCaandCacCa in front/backharmonysystemsin
thevirtue of constraintinteraction the privilegedstatusof the word-initial syllableestablishedby
IDENT-01 (BACK) meandwo things:it is the positionof maximalcontrastevenindependentlyf
anyharmony)andit is atriggerof harmony

Thesecondcontrollingenvironments the STEM. Whenstemandaffix havedistinctharmonic
values,thevalueof the stemprevails. The faithfulnessconstrain16a] thatensureghis is [16b]
IDENTSTEM(Back). IDENTSTEM(Back) hasanotherfunctionaswell. It accountgor the“derived
environment’asymmetriecommonlyseenin harmonysystems.The overarchinggeneralization
hereis thatharmonicconstraint@aremoreseveran derivedenvironmentshanstem-internallyFor
example,n Finnish,affixesarefrontedafter all-neutralstems:el-el-y ‘living’, tie-ton ‘roadless’.
But within simple stems,back and front harmonicvowels contrastafter neutralvowels: hella
‘tender’, hella‘stove’, isa ‘father’, kisa‘game’, kesy'tame’, resu‘rag’.’

In a suffixing languagesuchasFinnish,the effectsof thetwo constraintd DENTSTEM(BACK)
andIDENT-01 (Back) overlapsignificantly Still, therethereis evidencefor both. Althoughthe
privilegedstatusof theinitial syllabledeterminedy IDENT-0 (Back) is normallynotdetectable,
it canbe seenin loanwordadaptationby a kind of Emergencef the Unmarked°

[17] a. Peugeot— pdsH (not*poso)
b. olympialaiset— olumpialaisettrotyyli — rotuli, pulityyri — pulituuri

Beforespecifyingthe harmonyconstraintdet usreviewthetypologicalspaceof neutralvowel
behaviordescriptively To fix the behaviorof an[«F] neutralvowel, we mustknow threethings:
whetherit transmitg —«aF] harmony whetherit transmits[aF] harmony andwhetherit triggers
[aF] harmonyonits own. To schematizéhedatafor front/backharmonywe symbolizeransparent
vowelsby i, backharmonicvowelsby a, andfront harmonicvowelsby &, andassumdeft-to-right
harmonyin virtue of [16], asin all thelanguage# our sample.

e Transparencyto backharmonyls...a...i...a... excluded?

9Vocalic affixesafter monosyllabicrootsactlike stem-internalowels: pes-u'washing’, tiet-o ‘knowledge’, el-o
‘living’.

whentheinitial syllableis stressedasin thelanguagesonsideredhere the effectof IDENT-01 (Back) is indis-
tinguishabldrom faithfulnesgo stressedyllables which raisesthe questiorwhetherthe formercouldbereducedo
thelatter Turkish,in spiteof its word-finalstressshowsthe samespecialstatusof initial syllables,anindicationthat
IDENT-01 (Back) is notreducibleto faithfulnessto stressedyllables.
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e Transparencyo frontharmonyls...a...i...a... excluded?

e Triggeringof frontharmonyls...i...a... excluded?

Thetablein [18] mapsout the differentwaysin which languagesiealwith thesesituations.
Eachcolumnrepresents type of disharmony The starsin thefirst columndiagnosenarmonyit-
self: if alanguagaloesnotbarsequencesf disharmonisegment# adjacensyllablesit doesnot
haveharmonyatall. Thecheckmarksin theseconccolumndiagnoseneutrality:if alanguageloes
notallow suchsequencesf syllablesit doesnothaveneutralvowelsatall. Thelastthreecolumns
of [18] representhethreecritical diagnosticgust listed that establisithe descriptivetypology of
neutralvowels.Sinceharmonyis oftensuspendethsidestemsby thefaithfulnessconstrain{16b]
— to which we will returnin a moment— we considerherethe derivedenvironmentcase(as
shownby the brackets)jn orderto castour netaswide aspossiblet!

[18] Thedifferentiationof neutralvowelsin derivedenvironments:

[[a]a] [[a]i] [[ai]la] [[ai]a] [[i]a]

a. Finnish [

b. Uyghur * O * * O
c. (Unattested) * [ * O *
d. EnarveVepsian * O * g O
e. Khanty * (] (] * *
f. (Unattested) * (] (] * O
g. (Unattested) * [ [ O *
h. (Unattested) * [ [ O O

In all four languagesthevoweli is neutral(unpaired)jn somealsoeis neutral*?> But theseneutral
vowel behavalifferently asshown.Forexample Uyghurhasyol-imizKa ‘our road-dat'andsinip-
ta ‘class-loc. (Vaux2000),whereFinnishhasthreatshe correspondingonfigurationglifferently,
e.g.sot-i-mis-ta‘warring-part’, but sinis-& ‘blue-part’.

A similartypologycouldbedevelopedor ATR harmony

Of theeightlogically possiblecasesfour areinstantiatedn [18]. In developingourtheoretical
typology, we will proceedon the assumptiorthat the other four systemsare systematicgaps.
Of coursethat may turn out to be wrong. However,we think it hasa good shotat beingright,
becaus¢heattestedypesarepredictedoy constraintshatwe needindependentiypf theworkings
of harmonysystemsandbecauseéhe missingtypeswould requireconstraintghat not otherwise
motivated.We proposehatthefour actuallyoccurringsubtype®f neutralvowelsaredistinguished
from eachother,andfrom the logically possiblebut unattestednes,by the intersectionof two
binaryproperties.

1n Seto for examplefront neutralvowelscombinewith backvowelsin stemsthecombinatioris howeverstarred
in thelastcolumnof thetablebecausesuffixal vowelsarealwaysfrontedafterneutralvowels.

12The Uyghursystemhasbeentreatedby Lindblad 1990andVaux2000.For Khanty (Ostyak)we arenot awareof
any phonologicabnalysis put the materialhasbeenpainstakinglyanalyzedoy Vertes1977,from whomwe takeour
data. Both languagepreseninterestingcomplicationswvhich we setasidehere. In Khanty, an optional postlexical
local assimilationprocessreatesack, *, withoutinteractingwith harmonyin anyway (Vertes1977).
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Triggering. Thefirst propertydistinguished=innishandKhanty from UyghurandVepsian.In
FinnishandKhanty, all-neutralcontextstrigger harmonyin derivedenvironmentsin Uyghurand
Vepsianthey do not. Alternativerankingsof two previouslyintroducedconstraintswill generate
this partof thetypology. UyghurandVepsiarpreferto avoidthemarkedvowelsa, U1, 0. In Finnish
and Khanty, avoidingthe markedvowelsvowels 4, U, 0 is lessimportantthan eliminatingeven
mildly disharmoniozowel combinationsin termsof constraintranking:

[19] a. Finnish,Khanty: AGR(BACK) > *&,*0,*U
b. UyghurandVepsian*a,*0,*l > AGR(BACK)

[20] —
| Finnish | ... [ AGr(BK) | *a,*0,*u | ... |
[i]a ia *
O ia *
[ila 0 ia *
ia -
[21]
| Uyghur | ... | *&*0,*u | AGR(BK) | ... |
[ila O ia *
ia *
[ila 0 ia *
ia *

Thisaverysimpleillustrationof howthetypologyof neutralvowelsreflectsalternativeresolutions
of the conflict betweensyntagmaticonstraintfsuchas AGR(BK)) andparadigmaticonstraints
(suchas*&,*o,*).

Of course this cannotbe the whole story by a long shot: stem-internally Finnishwelcomes
combinationdike i a with openarms,whereast still excludescombinationdike & a. This fact
tells us that theremustbe another,more selectiveconstraintwhich is violatedby & a but not by
i a. It alsotells usthatthis moreselectiveconstraintdominated DENT-o 1 (Back) (sinceit treats
stemsand derived environmentsalike), which as we alreadyknow in turn dominateshe more
generalharmonyconstraintAGR(Back). We proposethat this new constraintforbids a harmony
violationthatinvolvesmarkedvowels. To expresgheideathatdisharmonywith markedvowelsis
bothworsethandisharmonyalone,andworsethanmarkednesslone,we needno new primitive
constraints.Rather,we uselocal constraintconjunction(Smolenskyl993,Kager1999:392-400)
to combinethe existing constraintd15] AGR(BK) and[14b,c]*&, *06, *U1 into a new constraint
MARKED HARMONY (MH):

[22] MARKED HARMONY (MH): AGR(Back) & *&,*0,*0

A conjoinedconstraintis violatedwhenbothits conjunctsareviolated; it universallydominates
eachconjunct.[23] will helpmakethegeneraideaclear

[23] Finnishdisharmony:

a. *aa — aisbothmarkedanddisharmonidqviolatingthe conjoinedconstraint)
b. Oia — aisdisharmonidoutunmarkedno violation of the conjoinedconstraint)
c. Oia — aismarkedbutharmonic(no violationof theconjoinedconstraint)

11



Transparency. We muststill accountfor the fact that sequencesuchasai aandai & are

badin FinnishandUyghur,andgoodin the otherlanguagesexceptof coursewhereexcludedby

independentonstraintalreadyformulated(namelyin Vepsiami ais rejectedn favorof ai a by

[19a],andin Khantyai ais rejectedin favor of &i a by [16b]). Thisis simply whatwe normally

meanwhenwe saythatneutralvowelsaretransparenin FinnishandUyghur. To accounffor it we

needa constrainthatmilitatesagainsiong-distancelisharmonyWhenthatconstraintdominates
themoregeneraharmonyconstraintAGR(Back), transparencyesults.

Again,we needno newprimitive constraintgo getthisresult. As formulatedn theliteratureso
far, thetheoryof constrainiconjunctionrequiresspecificatiorof somedomainin which violations
of the conjoinedconstraintare assessedguchasa segmenta morphemepr a word. Insteadof
embracingthis full freedom,let us supposehat thereare just two interpretationsof conjoined
constraints:

[24] a. CONSTRAINT CONJUNCTION (GENERAL CASE): A conjoinedconstraintC,&C, is
violatedwhenC,; andC, areviolated.

b. CONSTRAINT CONJUNCTION (CORE CASE): A conjoinedconstraintC,&C, is vio-
latedwhenC; andC, areviolatedandtheminimal substringghatcontaintheviolations
overlap.

By specifyingthe domainof constraintevaluationin the two alternativewaysin [24] we obtain
two versionsof the conjoinedconstraintMH thatprecludegdisharmonyof markedvowels.

[25] a. GENERAL MH: nodomaincancontainbothamarkedvowel andadisharmonio/owel.
b. Core MH: amarkedvowel maynotbedisharmonic.

This givesusthe parametrizatiorof neutralitythatwe want. For example,CorRE MH is violated
by the sequencea a anda a, but not by the sequence&i aorai & whereasGENERAL MH is
violatedby all of them. a o & hastwo violationsof both constraintfonein the substringa o, the
otherin thesubstringo &). ai ai & hastwo violationsof GENERAL MH (hamelyai aandai &),
butno violationsof CORE MH.

Giventheseconstrainspeutralvowelsaretransparenif GENERAL MH outranksCORE MH,
andsomeanti-harmonyconstrainfwhetherfaithfulnessor markednessnterveneetweerthem.
Otherwise neutralvowelsareopaque The precisenatureof thetransparenbehaviorfollows from
the natureof theinterveninganti-harmonyconstraint.From the distributionin [13] we know that
in thelanguagesinderconsiderationit is AGR(BACK) thatintervenes.

[26] a. TransparencyFinnishandUyghur): GENERAL MH > AGR(BACK)
b. Opacity(KhantyandVepsian):AGR(BACK) > GENERAL MH

[27] | Transparent/ii | ... | GENERALMH | AGR(BK) | ... |
[ai]a aia * *
O aia
[ai]la O aia *x
aia * *
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[28]

| Transparent/i/i | ... | AGR(BK) | GENERALMH | ... |
[ai]a aia * *
O aia
[ai]a aia **
O aia * *

The collatedrankingsdiscussedofar aregivenin [29].

[29] a. Finnish: GENERAL MH, IDENTSTEM(BACK) > AGR(Back) > *a,*0,*u (i.e. [14Db]
[-Bk] = [-Lo,—Rd])

b. Khanty: CORE MH > IDENTSTEM(BACK) > AGR(Back) > *a,*0,*u
c. Uyghur: GENERAL MH > IDENTSTEM(BACK) > *4,*0,*U > AGR(Back)
d. Vepsian: CORE MH > IDENTSTEM(BACK) > *&,*0,*U > AGR(Back)

In theconjoinedconstraint$25], theconjunctthatexcludegshemarkedvowelsis [14b] (*&,*0,*).
In principleall markednessonstraintshouldconjoinwith AGR(Back) bothin thecoremodeand
in thegeneraimode!® Suchconjoinedconstraintsarein fact instantiated For Turkish, Clements
& Sezerl983proposdhegeneralizationhatdisharmoniavordsdo notcontainthemarkedvowels
0, U, 1 (butonly theunmarkedvowelsi, e, a, 0, u). This meanghat[15] alsoconjoinswith [14a]
into a constraintAGR(Back) & *1*". Theconstraintrankingfor Turkishwould be asfollows:

AGR(Back) & *1~

[30] Turkish: {AGR(Back)&*a,*o,*u

} > IDENTSTEM(BACK) > *1", AGR(Back),*&,*0,*u

Turkish “non-derivedenvironment’disharmonyoccursbecausd DENTSTEM(BACK) intervenes
betweenthe conjoinedconstraintoarringmarkeddisharmonyand moregeneralmarkednesson-
straintsincludingthe plain harmonyconstraintAGR(Back).

[31] Turkishdisharmony:

a. *el — 1lisbothmarkedanddisharmoniqviolatingtheconjoinedconstraint)
b. Oeu — uisdisharmonidutunmarkedno violationof theconjoinedconstraint)
c. el — 0ismarkedbutharmonic(no violationof theconjoinedconstraint)

Typologicalconsequences. If correct,ouranalysisshouldderivethetruetypologicalgeneraliza-
tionsaboutneutralvowels. Above we formulatedthreeempiricalgeneralizationsynmarkedness
asymmetryanduniformity. Thesedo follow from thefactorialtypologyof the constrainsystem.

Let usseewhy thisis so. The unmarkednespropertyfollows from the leadingideathat har-
mony reflectsthe interactionof generalsyntagmatiocconstraints(in this caseAGR(Back)) with
paradigmatiaestrictionson vowel contrasts.Thereis no “harmonyrule”, thereforeno stipulated
contextuarestrictionson the harmonyprocessRather,neutralityis enforcedoy markednesson-
straints. We know that theseconstraintssuppresdeaturedistinctionsin favor of the unmarked
featurespecificationsThereforeneutralvowelsareunmarked.

3However,asltd andMesterhavenoted,conjoinedconstraintshouldbe mutually relevant,in somesensavhich
remaingo bepreciselyexplicated.
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The uniformity propertyis a consequencef the generalityof the featuralmarkednesgon-
straints[14]. Notethatthe predictionhereis weakerthanin the precedingcasein thatit depends
onthe substancef the actualconstraintghatwe haveposited.To the extentthatthereexistmore
specificmarkednessonstraintghatsingleout particularneutralvowels,non-uniformityshouldbe
possible.

The asymmetryproperty(in the caseat hand,the generalizatiorthat back neutralvowelsin
front/backharmonysystemsareopaqueatherthantransparentjollows from the proposedanaly-
sisof transparencyNeutralvowelsaretransparentvith respecto backnesfiarmonywhen GEN-
ERAL MH (the conjunctionof *&,*0,*ll and AGR(Back)) rankshigh. In [26] we sawthatunder
the ranking GENERAL MH > AGR(BK), i is transparentand underthe ranking AGR(BK) >
GENERAL MH, i is opaque But, asthefollowing tableauxshow & o a is betterthan& o & under
bothrankings.In fact, 0 comesout opaquewith respecto front/backharmonyon any rankingof
theconstraintsve have.

32
132] | Transparent /i/ | ... | GENERALMH | AGR(BK) | ... |
[ao]a O aoa * *
aoa *% *%
[ao]a O &aoa * *
aoa *% *%
[33] :
| Opaque/i/ | ... | AGR(BK) | GENERALMH | ... |
[ao]a O &oa * *
aoa *% *%
[ao]a O aoa * *
aoa *% *%*

Undereveryrankingof the proposedconstraintspeutralvowelsare unmarked backneutral
vowelsareopaquelandnot transparentandif evenonefront neutralvowel is transparentall of
themmustbe. Moreover this predictionholdsfor all typesof neutralvowels,whethercontext-free,
contextualor idiosyncratic.

If this solutionis correct,it follows thata conjoinedconstraintcannotuniversallyoutrankthe
conjunctshatcomposet (contraryto whatis usuallyassumediKager1999:393).
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2.3 Summary of front-back harmony systems

~ < 5 < 5| <
— O — O
gl (& |% i -
- ®© ~ o - ] o ~
) . | 413 | <=
T || ES | S| 2T E|S
x| e | S|h|8| 1 x| |S| ¢ |h|S
I = w5 Q| I 2 wl—|E )
Sl ||| | _ Sl |g|d|2|s
Input Khanty | L|=]|O | =|<|L| Vepsian | L|= O | L | =<
[ai] O ai * O ai =
at * * at * *
a| * * * a.| * * *
[ai] O ai * * O ai @ &
at | * ar | *
a| * ** * a.| * * **
[[ai]a] aia *x 0 aia *x
O aia * B aia * *
ata| * * ata| * *
ala * * *% a.|a. * ** *
[i] O i O i
‘i’ * * * + * * *
[] o i * a i EE
i * } *
[[ilal ia * O ia =
'+a * * '+a * *
[ai] O ai * ai ¥
a+ * * * * * a+ * * * * *
ai * & @ ai * * *
[ai] O ai S = ai * [ %
a+ * * * * a+ * * * *
ai * *% * ai * ok *
[[ ai]a] aia o O aia * *
O aia ** aia **
a+a * *% * * * a+a * * * * *
a+a * * * *% *% a+a * *% ** * *%
ala * * *% ala * * *%
[aia] aia * *opox aia o *
O aia x| owx O aia =
a|a. * * *% a.|a. * * *%
[ia] O ia * O ia S
'+a * * '+a * *
ia * @ ia * *
[ia] ia * | % O ia 5=
O ia * ia *
[aa] aa * S S aa * * *
D aa * *% D aa *% *
aa * o aa * *
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Input Finnsh | L|= | O |2 |<|L| Uyghur | L| =2 |O| 2| L|<
[ai] O ai * O ai *
at * & at * *
al * * * a| * * *
[at] O ai o O ai * *
at * at *
a| * *% * a| * * *
[[aila] | O aia * O aia **
ala * * * a|a * * *
ata| * &3 aial * *
ala * * ** a|a * * *%
[i] O i O i
'+ * * * + * * *
[+] O i * O i *
'+ * * + * *
[[i]a] ia * O ia *
O ia g ia *
'+a * * * '+a * * *
[&i] O ai * Il O ai *
a+ * * * * * a+ * * * * *
a| * * * a| * * *
[4+] O ai * * 1O ai i
a+ * * * * a+ * * * *
a| * *% * a| * *% *
[[ai]a] aia * * | * aia * * ¥
O éaia * 0 aia *
a+a * * * * * a+a * * * * *
a+a * *% * *% *% a+a * * * *% *%
ala * * *% a|a * * **
[4ia] aia * * | * aia * * ¥
O aia * * 0 aia i
ala * * *% a|a * * **
[ia] O ia * O ia *
+a * * * +a * * *
ia * * ia i
[ai] O ai * g ai *
a+ * * a+ * * *
a| * * * a| * * *
[1a] ia * * ia * *
O ia * 110 ia 2
[aa] aa * * * aa * * *
0 aa * * |0 aa * oo
aa * * aa * *
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2.4 Seto

We will saythata featurespecification[aF] is MARKED in a given contextof a givenlanguage
if its realizationin that contextdependson faithfulnessconstraintswhich is to sayif it is cru-
cially specifiedas[aF] in the lexicon. For example,in Finnishthe [-Back] specificationof /i/
is unmarkedn all contextsbecausehe undominatecconstraint* 1 ensureghatthe vowel will be
realizedas[-Back] in all contextswhetherit is specifiedin the lexicon as[-Back] or not. The
[-Back] specificationof /&/ is unmarkedn front harmoniccontextsbecauseAGR(Back) ensures
thatit is realizedas[-Back] in thosecontextswhetherit is specifiedin thelexiconas[-Back] or
not. But the [-Back] specificationof /&/ in initial syllablesis marked,for in that contexta back
vowel or avowelunmarkedor backnessvill berealizedasa by [14c].

[DISCUSSIONOF THE DIFFERENCESBETWEENNEUTRAL /I/ AND SEMI-HARMONIC
JE/ COMESHERE.]

[34] a. olle-kelfi ‘beer-cellar (ST54)
b. paneq ‘put’ (ST 40)

To ensurehato in noninitial syllablesis neutral,andspecificallythatit is opaguetheminimal
constraint‘o suffices.Rankedbelow IDENT-07 (Back),it neutralizedrontnessonly in non-initial
syllablesandtheneutralizedrowelis necessarilyppaque.

[35] Setoconstraintanking:

IDENT-01 (Back)>> *1> *06 > GENERAL MH (nodomaincancontainbothadisharmonic
vowel anda markedvowel 4,0,U0) > IDENTSTEM(BACK) > WEAK*MD (no disharmonic
front vowels)>> *[-Back] (no front vowels)
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[36]

-
% g 8 g [
R s 2| E|E|®
7 x| © ||| &
Seto Sl |h| & |2|2]<
O aid o *
[ ai] €] aie ok *
ala * *% *
ale * *%k% * *
ale * *% *
[[ ai] 9] aio oo &
O aie *xx
ala * * ** * * *
ale * *k% * *
ale * ** *
[[ ai] a] aia x| RRx &
O aia *xx
ala * * * *k%k * * *
[aia] 0 aia xxk k3
ala * *%k% *
[0iD] O 0id o &
6|e *k%k *
[eiD] O eid o &
EIG *k%k *
[ia] O ia ** *
|a. ** *
1a * * *%
[i]a ia *x *
O ia o
1a * * ** *
[ea] O ea *x *
ea *% *
6a * **
[ae] ae ** *
O ad * ¥
[e]a ea *% * *
O ea i
6a * *%
[aa] aa * *% * *
0 aa L
aa * *%
[aa] aa * ** * *
|:| aa *% *
aa * ** *
[1i] O i * * &
11 *% *% *
|| * ** *
[ao]a O &oa o i * o o*
aoa * *%k% * **
aoa * *k%k *
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2.5 Predictions about neutral vowels

In disharmonidoanwords suffixesharmonizewith the lastharmonicvowel, e.g.tiranni-a(back
harmony)versuskupluri-lda. As ouranalysispredicts thisalsoholdstruefor disharmonic, e.qg.
Novembri-le not*Novembri-b.

[NOTE: shouldthis be kubltri-lda? or kupgitri-lda?]

3 Derived transparency and opacity

The harmonyprocessdescribedherehascertainprima facie exceptionglva 2000). In this sec-
tion we showthatnearlyall the systematiexceptiongesultfrom otherconstraintshat maskthe
harmonypatternby introducingneutralvowelsinto the harmonicdomain.Thesdocal effectscon-
form to thegeneralizatiomf section? thatfront neutralvowelswill betransparenandbackneutral
vowelswill beopaque.

We first showthat palataland palatalizedconsonantgausea fronting of the following vowel
andthatthevowelsresultingfrom thisfronting processaretransparentWe thenbriefly discusghe
specialstatusof clitics with respecto harmony Most of this sectionis devotedto ademonstration
thatonsetles® is regularlyfrontedto e in theweaksyllableof afoot, andthatthis frontede s also
transparentThis fronting processs morecomplexandits explanatiorrequiresa detourthrough
foot structureandsyllablestructure which howevers of someinterestin its ownright.

3.1 Palatalization and syllable harmony

In StandarcEstoniandistinctivepalatalizatioris restrictecto /t §1 A/ (Hint 1997). SouthEstonian
dialectshavemoreextensivepalatalizationjn Setoit is in principle distinctivein all consonants,
althoughits functionalloadis low:

[37] a. [(ruu:v)ma] ‘to lath’ (aroof)
b. [(nuu:m)ma] ‘to transform’
c. [(nuutk)ma] ‘to blubber’

d. [(m&ar)ma] ‘to grease’

e. [(halp:)ma] ‘to playthefool’
f. [(poha:)] ‘north’ (gen.)

Before/i/ andthecorrespondinglide/j/, palatalizatiornis automatiqhencenoncontrastive).

[38] a. porsikkas ‘piglet’ cf. pOrsas'pig’
b. poizikidzd ‘little boy’ (gen.) cf. pois‘boy’ (ST 38)
[NOTE: | changedhis from pdrsikas poizikdzd. Correct?]

Contrastivepalatalizatiorariseshistorically (andperhapsn partsynchronically)asaresultof
deletionof the pasttenseending/i/ (see[39a]) and of stem-final/i/ ([39b,c]), and of mergerof
consonantsvith /j/ ([39d]).

19



[39] a. and ‘gives’ and’ (< *anti) ‘gave’ (3.Sg.)
b. lask ‘lets go’ lask (< *laski) ‘let go’ (3.Sg.Past)
c. kost:ma ‘to answer kod:ma(< *kostimg  ‘to visit’
d. pusk:ma ‘to butt’ pus!'<:ma(< *puskima ‘to prod’

Beforeasecondargtressthedeletionis optional,e.g.kefikkohe~ kefkkohe‘to church’(ST 190),
poizikkdZ ~ poisSkdz (ST 38).

With respecto harmony palatalizecdconsonantareneutral like /i/: therestof theword obeys
thenormalconstrainton vowel sequencessf. [5a] of dhtdllag, [5e] kauma [5g] nalatanug

Contrastivepalatality andthe obligatory redundantpalatality triggeredby /i/ and/j/, should
be distinguishedrom the gradientallophoniceffectsof a coarticulatoryprocesswhich spreads
palatality betweentautosyllabicvowels and consonants.Consonantsre palatalizedto varying
extentnextto all front vowelsandpalatalizedconsonantsandin the otherdirection,distinctively
palatalizedconsonantg&ndthe glide /j/ tendto causesomedegreeof fronting in a tautosyllabic
vowel (Hagu1999:6).We marksuchhalf-frontedvowelswith a singledot, e.g.tsura[tsura] ‘boy’.

This fronting effecttoo is purelylocal anddoesnot interactwith the harmonicpatternof the
rest of the word; regularback harmonyalwaysresumesn the next syllable. We assumethat
frontingis dueto a coarticulatoryallophonicprocesswhichwe taketo begovernedy constraints
of aseparatg@ostlexicaimodulewhich appliesto the outputof thelexical phonologicakonstraint
system.

Thefronting of vowelsby palatalconsonants normallypartialanddoesnotresultin complete
mergert* However,in the caseof /8/ the fronting seemdo befully neutralizing.In the speeclof
ourconsultantsfronted/®/ is indistinguishablérom e (to theear,atleast)andit is regularlyspelled
ase in publishedexts,includingthoserecordedoy Magiste anexcellentphonetician.

[40] a. palle [palie] ‘GLOSS??7?"
b. aije-mi [ajjemi] ‘we drove’ (48)
c. sa-i-je [sajje] ‘got’ (120,122)
d. to-i-je [tojje] ‘brought’ (140)
e. raSSeeja-st [raSSeejast] ‘Russia’(Elat.)  (80)
f. naase-b [naeseb] ‘woman’ (Allat.) (ST 202)

Thefronting of 0 to e after palatalds responsibldor alargeclassof apparenexceptiongo e ~ 0
harmonyin the texts. As predicted(section2), the e thatresultsfrom the fronting is consistently
transparentsee[40f].

As stated,the mutualinfluenceof i,j and palatalizedconsonantss consistentlyneutralizing
only in the caseof e. However,its extentis variableand it may havebeenmore extensivein
the past.This canbe concludedrom thefact thatit hasled to diachronicreanalysesf thelexical
representationsf somewords,in bothdirections.Sometime$ackvowelssubjecto coarticulatory
fronting by adjacenpalatalconsonantsiccordingto the rulesjust statednavebeenreanalyzedas
actualphonemicfront vowels. In the word */kira/ ‘letter’ (Part.Sg.)the phoneticallyfronted/a/

14Forthefrontedallophoneof lal, Maglstaertes[a] eitherasa (fronted[a]), e.g. nalas: ‘for fun’, or asa (retracted
[a]),e.q. aJaq ‘drive!” (54), Iakka, ma ‘house’(118), sa ‘wedding’ (124),mdrza ‘bride’ buthenevenN(i’fesn asa.
Interestmg{l&?thepalatal|zmg| i 6pt|o/i’?allydeleted,crea{ﬁﬁgasurface[Va ]:;[Va] c{f}htrastasm puaq ‘boys’ (ST 124)
vs.kua‘'who’ (ST 68).
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hasbeenreanalyzedasphonemid/a/. The underlyingform is now /kita/, pronouncedkira] with

full fronting, andtaking front suffixes(e.g. kirasseV.-K.L. 90). Of course,the active harmony
constraintpreventedsuchreanalysisn wordssuchas/kara/ ‘cattle’ (gen.),/ma‘a/ ‘berry’ (gen.),
and/poha/ ‘north’ (gen.),wherethe first back vowel unambiguouslyevealsthe backnes®f the
second.

A converseaenalysisprocesshasresultedin transferof fronting from vowelsto adjacenton-
sonants.In a switch of the site of distinctive palatality phonemicfront vowelsare perceivedas
frontedbackvowels,andthe allophonicpartial palatalizatiorthat they formerly triggeredin the
theneighboringconsonanis phonemicizedThis hashappenedn theword */k &1-méa/‘go’, corre-
spondingo Vorukau-ma (Toomsalul995:13)andto StandardEstoniarkai-ma, whichin Setohas
becomekau-ma/pronouncedkaumal]. Similarly perhapghaug-ma/meow’ (StandarcEstonian
nauguma.

Thescheman [41] summarizeshetwo reanalysigatterns.

[41] a.*/kiTalis reanalyzedas/klra/ (phonetlcchange*[kl ra] > [k| 1a))
b. */kaulis reanalyzedis/kau/ (phonetlcchange*[kau]> [kau])

3.2 Opaqueclitics

Harmony appliesto the phonologicalword. In the caseof the e ~ 0 alternation,the domain
of harmonyincludesthe conjunctionet ‘that’ whenit cliticizes phonologicallyto the preceding
lexical word (which neednot be syntacticallyrelatedto it).°

[42] a. kIndli_dt... ‘saidthat’
b. kull_et.. ‘surelythat’ (Magistell6)

On the otherhand,clitics with othervowelsdo not harmonize.For example the conjunctionsa
‘but’ andja ‘and’ areneverfrontedto *a, *j a.

Anotherclitic which is subjectto harmonyis the abessiveending-Ita, e.g./too-Ita/ [tul:1ta]
‘without work’ (raisingdueto Q3)° It is a “phrasalaffix” which attachego NPs,asin tii: ja
leivalta ‘without work andbread’,mustaleivalta ‘without blackbread'.

However, not all clitics are subjectto harmony The comitativesuffix /-ka/, a phrasalaffix
that syntacticallybehavedike -ta, alwayshasan invariantback vowel (e.g.tut:ga ‘with work’,
pusdiga‘with agun’ (ST 166)). Historically, the reasonwhy -ta and-na areharmonicand-gais
notharmonids that-ta and-naareold clitics, whereasgaonly becamea clitic ratherrecently;in
thel7thcenturyit still appearedsanindependentvord kaas(< *kansak thatgovernsa genitive
NP. Synchronically-gaseemgo besimply anexceptiorandmustbelexically specifiedasexempt
from harmonyin someway.

SHarmonyin clitics is not markedin the standardbrthographysedfor literary textsin SetoandVéru.
16SeePrince1980:5440n the Q3-triggeringpropertieof the abessive.
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3.3 Vowelsequencesnd /h/
3.3.1 Another fronting process

Immediatelyfollowing a backvowel within afoot (see[43]), or separatedrom it only by asingle
/h/ ([44]), front e showsup regularlyinsteadof expectedack®d.

[43] a. soe ‘wolf’ (Gen.) (ST68)
b. kae ‘look’
c. koes ‘where’ (ST90)
d. j0e-q ‘rivers’ (ST48)
[44] a. kohe ‘where’ (Illat.) (ST28,52,68...)
b. eitoheq ‘may not’ (ST34,48,82...)
c. kaugd-he ‘far’ (lllat.) (ST50)
d. uibo-he ‘appletree’(lllat.) (ST44)
e. kalie-he ‘expensively’ (134)
f. tallina-he ‘to Tallinn’ (13)

In [44e]we havetwo contextuallyneutrale-vowelsin arow, thefirst by palatalfronting, thesecond
by theprocessve arenow looking at.

Importantly fronting happenonly aftera single/h/. After geminateghh/, the distributionof &
ande follows the normalrulesof harmony

[45] a. haldhohe ‘pitifully’ (202)
b. vaihhdlo ‘between’(Allat.) (96)
c. hobohhotsd ‘silver (adj.)’ (Gen.) (72)

Thisfronting effectis strictly local, in thatharmonyresumesn thefollowing syllable.

[46] b. soe-b ‘wolf” (Allat.) (ST 68)
f. SDera-ta-ma ‘to winnow’ (T 27)
f. hahe-tta-ma ‘to dawn’ (T 26) [CHECK GEMINATION]
e. vahet-b-t ‘exchanged’ (ST142)

This confirmsonceagainthatfront neutralvowelsaretransparentatherthanopaque.

Two explanationf the 0-fronting effectin [43]-[44] may be considered:dissimilationand
syllablestructure Thedissimilationaccountwould posita constraintagainstsequencesf a back
vowel followed immediatelyon the melodictier by ©, — thatis, when either no consonanin-
tervenesbetweenthe vowels, or only the consonanty, which hasno (oral) featurecontent. We
rejectthis ideafor two reasonsFirst, it doesnot explainwhy the constraintiriggersfronting just
of 8, andnot of thethreeotherbackvowels,or why the violationsarerepairedby fronting the 8,
andnot the precedingbackvowel. Also, suchbacknesslissimilationof vowelsis typologically
unusual.We know of no parallelsfrom otherlanguageson the contrary adjacencywith possibly
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intervening/h/ is themostfavoredcontextfor backnesassimilationin closelyrelateddialectsand
languages! For similar effectsin EstonianseeWiik 1988:28ff.).

Instead,we proposean explanationon the basisof a constrainton well-formed syllables. It
dependson an analysisof Setostressand syllabification,which are closeto thoseof standard
Estonian but showa few telling differenceswhich arerelevantto the processwve are concerned
with. We mustthereforelook into the metricalstructureof the Estonianword. Unavoidably our
pathis somewhatircuitous,butthereademayrestassurecf areturnto vowel harmony

3.3.2 Feet,syllables,and moras

The coreprosodicconstraintin Seto,asin Estoniangenerallyis thatwordsareparsednto disyl-
labic left-headedeet.

The primary stressof a word usuallyfalls on the initial syllable. The foot that containsthat
syllableundergoesOOT-FINAL LENGTHENING.!® Foot-finallengtheningnaximizesheduration
of the weak branchof a foot, in satisfactionof PEAK-TO-WEIGHT, a constraintof the general
STRESSTO-WEIGHT family (Kager1999). In disyllabicfeetthis procesdengthenghe second,
unstressedyllable. In monosyllabicfeet, it yields the famousoverlong(“Q3”) syllablesof Es-
tonian. The fundamentalnsightthat monosyllabicfeet alwayshave Q3 quantityis dueto Prince
1980,andtheparallelismbetweerQ3lengtheningn monosyllablesndlengtheningf thesecond
syllableof disyllabicfeetwaspointedout by Carlson1978for the structurallyanalogougprocess
of expressivéengtheningn Finnish,andfor Estonianindependentlyy Wiik 1985.Theexamples
in [47] showsimple casesf footing andfoot-final lengtheningunderprimary stress.(Hereand
below feetareshownby parentheseandfoot-finallengthis markedby a colon.)

[47] a. /vana/ [(va.na:)] ‘old’
b. /kael/ [(ka.e:)] ‘look’
c. /voil [(vOi)] ‘can’
d. /maa/ [(maa:)] ‘land’
e. [tamm/ [(tam?)] ‘oak’
f. /jumala-ka/ [(juma:)(Bka)] ‘with God’ (ST 34)
g. /sula®-18/ [(sula:)(DIB)] ‘to thegroom’ (ST 40)
h. /kndle-/  [(kKId:)(18sd)]  ‘they say’

Subjectto *CLASH, heavysyllablesbecomefeet of their own whenthereis no nextsyllable
to groupthemwith, asat the end of the word. Sincea monosyllabicword constitutesa foot, it
necessarilyindergoesoot-final lengtheningo Q3 (e.g.[47d]).

[48] a. /pakoldss/ [(pakoh)(lbss)] ‘escapes’

b. /pdikarp/ [(poli:)(karp)] ‘Polycarp’ (personahame)
c. /ma@li-t/  [(né&a:)(it)] ‘week’ (part.)
d. /maa/ [(maa:)] ‘land’

1t would be a differentmatterif therestrictioninvolvedjust adjacenvowels,butthe VhV casecannotbe assimi-
latedto anyrestrictionon diphthongs Wiik 1989:37pointsout thatsomedialectsof VepsianpreserveéCa sequences
(suchassiga‘pig’) exceptwhentheinterveningconsonanis h, e.g.liha ‘meat’.

18sometimeprimaryor secondargtresdalls onalexically markednternalsyllable. Suchsyllablesarealsosubject
to foot-finallenthening.
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Feetwhichdo notbearprimaryor lexical stressdo notlengthen(seetheweakfeetin [47], and
[49a] for an exampleof a pre-mainstressweakfoot.!® Also, feetwhich arealreadylong do not
lengtherfurther (see[49b,c]).

[49] a. /biolbogia [(bi.o.)(I6o.gi)a] ‘biology’
b. /kirottettu/ [(Ki.fot)(tet.tu)] ‘written’
c. /vaparna/ [(va.parna] ‘Vabarna’'(personahame)

A handydiagnosticfor the distinctionbetweenmonosyllabicanddisyllabic feetis a process
(which Setoshareswith otherSouthEstoniandialects)thatraisesmid vowelsin superheavgylla-
bles.In Seto,thisraisingprocessalsoappliesto /00/, asin [50d,e].

[50] a. [(sti:)ma](cf. Pp.[sbbnuq)] ‘to eat’ (T 86)
b. [(vii:)ma] (cf. Pp.veeriiq) ‘to bring’ (T97)
c. [(luu)] (cf. Pp.[loonuq]) ‘to create’
d. [(mIrt)ma](cf. mddda) ‘to measure’ (T 35)
e. [(vir)ra] (cf. vOdras) ‘strange’

Thereis somequestionwhetherthis raisingprocesss neutralizingor not. Accordingto Teras
2000,noneof the four raisedvowelsarereliably distinguishablérom the underlyinghigh vowels
by earalone,but acousticallythey are slightly lower; the distinctionbetweerii:/ and/ii:/ is par-
ticularly clearin his data?® Theraisingis probablya pseudo-neutralizatioprocess|ike German
final devoicing(Port 19XX), or the near-mergerseportedby Labov (1994, Ch. 12) for several
Englishdialects).

Thenegativeending-i causesheword stresdo shift, butwithout bleedingfoot-final lengthen-
ing. Forexamplejn [70b] thefirst foot retainsits final lengtheningn spiteof cedingthe primary
word stresgo thefollowing -i.

[51] a. [/paratiis/ [(pa.ra:.)(tis)] ‘paradise’
b. /paratiis-ka-i/ [(pa.ra:.)(tis)(ka.i:)] ‘not evenparadise’

We assumehatone-mordeetandthree-syllabldeetareexcludedoy undominateaonstraints.
Syllableswhich cannotbeaccommodatehto well-formedfeetarestrayadjoinedatahigherlevel
of structureratherthanintegratedto form non-canonicalright-headedr ternary)feet. [52a,b]
illustratestrayadjunctionin word-finalandword-initial position.

[52] a. jumala [(jUma:)la] ‘God’
b. mehe-le [(méhe:)le] ‘totheman’(ST42)
c. botaanika [bot(taani)ka] ‘botany’

Thatthetwo-moralowerboundis inviolableis shownby thecompleteabsence®f wordsconsisting
of justalight syllable (exceptfor functionwordssuchasmi ‘we’, a ‘but’, no ‘now, nu!’), andby

theobligatorydestressingf monomoraideet,aswhenthe stress-attractingegative-i is addedo

adisyllable.

191n metalinguisticdiscourse pf course,any syllable canbe emphasizedandis then subjectto lengthening.In
commentingon the pronunciatiorof the word vaihhdld, oneof our consultantdwice pronouncedt emphaticallyas
[(vaih)(hd1®:)], asif it wereacompound.

200n the otherhand, Toomsalu1995:35statesthat raised1lis identicalto basic1l, whereashe otherraisedQ3
vowelsaredistinctfrom the correspondinginderlyingQ3 high vowels.
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[53] a. eitohi [(Bitdhi:)] ‘darenot’ (preposediegation)
b. tohi-i  [to(hii:)] ‘darenot’ (cliticized negation)

Evidencefor the disyllabic upperboundis the fact that foot-final lengtheningnvariably applies
justto thesyllablethatdirectly follows the stress Forexamplejumala‘God’ (gen.)is pronounced
[(juma:)la],not*[(j amala:)],or *[(j Umala)],andin kInd-16-miD ‘of thespeaking’the secondsyl-
lableis lengthenecvenif thesecondargtresdalls onthefourth syllable,e.g.[(k1nd:)-18.(mi.s0)].

Eventhoughthree-syllabldeetareexcludedn Seto,disyllabicintervalsbetweerstresseare
not infrequent. We think thatthey are alwaysdueto specialphonologicalor morphologicalfac-
tors. For long words, the generalizations thatdisyllabic endingstendto form feet of their own,
while odd-numberegequencesf monosyllabicendingscanbe groupedin differentways, with
preferencegovernedoy morphology Thefollowing dataarereportedfor standardestonian(Hint
1973:163).

[54] a. ilu-sa-ma-le [(ilu:)(sama)le]~ [(1.lu.:)sa.(na.le)] ‘to themorebeautiful’
b. ilu-duse-le [(i.lu.;)(tuse.)le](not*[(1.lu.:)tu.(.le)]) ‘to thebeautifulperson’

Even-numberedequencesf syllablesseemto admit variationonly by transferof the prosodic
structureof simplerwordsinto morecomplexwords(Hint 1973:165) For examplethe patternin
[54] is replicatedwith additionof theclitic -kain [55].

[55] a. ilu-sa-ma-le-gi [(i.lu.;)(sa.ma.)(&.ki.)] ~ [(i.lu}).sa.(na.le).ki] ‘eventothemorebeautiful’
b. ilu-duse-le-gi [(1.lu:.)(tuse.)(le.k](not*[(1.lu:.)tu.(%.le).ki]) ‘evento thebeautifulperson’

AlignmentconstraintsQ/O constraintsandcyclic constraintevaluationarethe principal alterna-
tive approacheso modelingsuchmorphologicatransfereffects??

The preferenceor disyllabic endingsto coincide with feet can evenresultin stressclash,
causinga compound-likdengtheningdf monosyllabicstemsto Q3:

[56] a. maalikule /maa-lkku-le/ [(maa:)(lk.ku.le)]~ [(maa.lik)(ku.le)] ‘rustic’ (allative)

Perhapglisyllabicsuffixesshouldberegardedashavingoptionalinherentstressinterestingly
in Setopoetrydisyllabic suffixespatternwith secondnembersf compoundsn thatthey canbe
split off from therestof theword. Hereareexampledrom the Setoepic.

[57] a. Vaiva- oll tuu-lind vae$ elo
trouble-wasthat-someorphans life
‘that orphans life wastroublesomef{l. 6923)

b. ime- 0ks sa -kene,hellakene
mothereveryou-dim., tender-dim.

‘you dearlittle mothertenderone’(l. 347)

c. Nagi- 0ks no -nesse, kuulundsH
appear-evennow -pot.presbeheard-pot.pres.
‘it isseenjtisheard’(l. 4957-8)

21seeKiparsky2000for argumentsn favor of thelatter.
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The secondanstressof disyllabicendingssometimedeadsto themhavingown front or back
harmonicdomain.

[58] a. laul-mine gen.laul-mise ‘singing’

b. pimek-kild ‘till nightfall’ (ST 188)
c. mida:-gina ‘anything’

d. kdllat-side ‘vellow’ (pl.gen.) (V-K.L.9)
e. mét-likkard ‘turfy’ (V-K.L. 9)

Eachmembeiof acompoundormsaseparat@rosodiovord. Therefordoot-finallengthening,
which appliesto themostprominentoot of aword, appliesto all membersf compoundsnotjust
to the onethat bearsprimary stress.For the samereasonthereis no harmonyacrosscompound
boundaries.

[59] a. [vfana:ésa:] ‘grandfather’ (ST54)
b. [satse:-ata:] ‘sevenhundred’ (ST 50)

Foot structureinteractscrucially with syllableweight, of which Estoniandistinguisheghree
degreesLIGHT, HEAVY, andSUPERHEA/Y :

[60] a. A syllablethatendsin ashortvowel (-V) is light.
b. A syllablethatendsin -VC or -VV is heavy
c. A syllablethatendsin -VCC(C) or -VVC(C) is superheavy

Footstructureandsyllableweightinfluenceeachotherin bothdirections:footing determineghe
weightof syllablesin the output,butis itself determinedy inherentexical weight 22

A light syllablecanneitherform afoot by itself (by FTMIN), nor belengthenedsoit mustbe
groupedwith the nextsyllableinto a foot, or, asalastresort,strayadjoined.If neitheris possible,
thewordis phonologicallydeviant.

Thetreatmenbf heavyandsuperheavgyllablesis in partmorphologicallydeterminedy the
syllablethatfollows. Therearebasicallythreetypesof endings.Endingsof the first typeremain
stray after a superheavysyllable (suchaslaul-), but are joined with a precedingregularheavy
syllable(suchaskau-) into a binaryfoot. (Notetheraisingin the superheavgyllableritik).

[61] a. laul-nug [(laul)nug] ‘sung’ Rau-nuq [(l'<aunuq)] ‘gone’
b. rook-vaq [(rutk)-vag] ‘theysquall’ too-vaq [(toovaq)] ‘they bring’

2\Wiik 1985proposesa differentanalysiswhich builds foot-final lengtheningnto the templateitself by positing
a basicthree-mordoot. (More precisely Wiik positsa 3% moratemplate,in orderto approximatehe phonetic
lengtheningdatamoreclosely We shouldaddthat Wiik’ s underlyingformsaremuchmoreabstracthanours. This
is becauséhe was aiming for a practicalsetof rulesfor deriving Estonianwords from Finnishwords.) Although
Wiik’ sanalysidgs ingeniouswve preferthetrochaicanalysidor severateasonsFirst, thelengtheningcanbe motivated
by other,dominantconstraintsasindicated,and bimoraicfeet do surfacewhereverthe dominantconstraintsallow
it. For example feetwhich do not containthe principal stressdo not lengthen. Secondlythe trochaicanalysishas
thetheoreticaldvantag®f usingonly independentlynotivatedtemplates/constraintajhereagernarytemplatesare
rarelyif atall basic.

26



We take this to be the optimal metrical parsing,imposedby the phonologicalconstraintsf no
morphologicafactorsintervene.

The othertwo typesof endingseachimposetheir prosodicselectionalrequirementn the
word. Onetype, exemplifiedin [62] by theinfinitive -maandby the zeroendingof the partitive,
mustalwaysbedirectly precededy afoot. Any precedingheavysyllablebecomesuperheavgo
thatit canfulfil thatrequirement?

[62] a. laul-ma [(laul)ma] ‘to sing’ kau-ma [(Rau:)-ma] ‘to go’
b. Pihkva [(pih:k.)va] ‘Pskov’ (part.) kolmd  [(kol:)md] ‘three’(part.)

Estonian(including Seto)hasa third type of ending,illustratedin [63] by the genitive. This type
canon the contraryneverbe directly precededy a foot, but mustitself be the weakmemberof
a binaryfoot. Suchendingsarethe sourceof the somewhaunusualtype of superheavisyllable
with Q2.

[63] a. kriipsu [(kriipsu)] ‘line’ (gen.) kolmd [(kolm®)] ‘three’(gen.)
b. keel-tte [(keeltte)] ‘language’(gen.pl.) soi-jd [(soij0)] ‘bog’ (gen.pl.)

Thegeneralizationstatedsofar operateasif word-finalconsonantsverenotthere.In partic-
ular, althoughclosedsyllablesdo not undergafinal lengtheningwvord-internally they do undergo
final lengtheningat theendof aword; contras{49f,g] with [64].

[64] a. /vana-g/ [(va.na:q)] ‘old’ (Nom.Pl.)
b. nattar/ [(tot.tar)] ‘daughter
b. /kajo-t/ [(kae:t)] ‘l look’
c. NOi-t/  [(vOit)] ‘I can’
d. /maa-g/ [(maa:q)] ‘lands’
d. /kblm/  [(kil:m)] ‘cold’

Word-final consonantsare apparentlynot weight-bearing;they are extrametricaland excluded
from the calculusof syllable quantity (Prince1980:531). We do not discussherethe detailsof
lengtheningn syllablesthatendin two or moreconsonantsyhich arequite complex.In general,
thereis a preferencdor lengtheningsoicelessconsonants.

We havearguedhattheconstrainthatdriveslengthenings thatfeetwhich constitutgorosodic
peaksare lengthenedo conformto PEAK-TO-WEIGHT. This implies that the lengtheningis
phonological(ratherthansimply a matterof phoneticimplementationPrince1980:514).There-
fore, we might expectto find a phonologicalrationalealsofor the way the lengthenings real-
ized. For example why is the secondsyllable of disyllabic feetlengthenedratherthanthe first,
viz. why does(CV.CV) become(CV.CVV), ratherthan*(CVV.CV) or *(CVC.CV). Why is the
lengtheningf thesecondsyllableimplementeanthevowel, ratherthanby consonankengthening
(gemination)yiz. (CV.CV)CV — (CV.CV:)CV ratherthan*(CV.CVC)CV? And why is length-
eningin monosyllabicfeet realizedon the codaconsonantvheneveipossibleviz. CVC<C> —
(CVCC<C>) andCVV<C> — (CVVC<C>)?

23f two suchendingscometogethertheymustform afoot, e.g.(vaih:)(h6-15).
24Remembethatfinal consonantsyeingextrametricalarenot weight-bearing.
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Writing on the similar Finnish expressivdengthening,Carlson1978 (seePrince 1980:555),
proposeghatlengtheningvorks so asto minimizelossof distinctivelength. We adoptCarlsons
functionalexplanatiorandmodelit formally by the constraintPRESERVECONTRAST.?®

[65] PRESERVECONTRAST: Lexical quantitycontrastsnustberetained.

From this point of view, the reasonwhy the vowel of the secondsyllableis lengtheneds that
vowel lengthis distinctivein the first syllable, and consonangeminationis distinctivein any
syllable.And thereasommonosyllableslo realizeQ3 by consonangeminations thatin precisely
thatpositiongeminationosesno contrasts.

The functional explanationis supportedby an exceptionto the lengtheningpatternwhich is
uniqueto the Setodialect: foot-final lengtheningcanbe realizedby geminationof /h/ but not by
geminationof otherconsonantsin foot-final position,only geminate’hh/ occurs,in which case
thevowel beforeit remainsshort:

[66] a. /soo-tb/ [(suuh.)ho] ‘bog’ (ill.)
b. /laiha/ [(laih)ha] ‘lean, emaciated{Part.)
c. /hopd-hdtd/ [(hd.pdh.)(HD.tD)]
d. /kupdhi-td/  [(kupdh.)(h.td)] ‘of thesides’(ST54)

Interestingly for someVoru speakergeminatedhh/ triggersconsonangradationin the pre-
cedingsyllable(Keem1997:54).

[67] a. magahadq [(ma.kah.)(las.®)] cf. (tima) maka [(mak.ka)]
b. pagoldss [(pa.koh.)(lBss)]  cf. pako$ [(pak.ko.)®]

Thisis atelling fact because closedsyllableis the corephonologicakenvironmenfor consonant
gradation(eventhoughthe processhasnow becomdargely morphologized).It showsagainthat
foot-final lengthenings moraadditionat the phonologicallevel, ratherthan simply a matterof
phoneticdmplementation.

Theformal constraintghatgovernSetofoot structureandquantityshouldcapturethesebasic
generalizations:lengtheningservesto maximizethe weight of peakfeet, it addsa mora, and
it preservedexical contrasts. If lengtheningis driven by the PEAK-TO-WEIGHT constraint,it
must dominatethe faithfulnessconstraintswhich mandatepreservatiorof contrastivequantity
Moreoversincegeminatiorprevailsovervowellengtheningvhenbotharecontrast-preservinghe
DEP constrainthatforbids vowel lengtheningmustalsooutranksthe DeP constrainthat forbids
thegeminatiorof consonantsAll theseconstraintaredominatedyy the constraintgequiringthat
feetcontainatleasttwo moras,andat mosttwo syllables.

[68] a. PEAK-TO-WEIGHT
b. PRESERVECONTRAST
c. DEP-py
d. DEP-c

25SeeFlemming1997for argumentshatpreservatiomf contrasgoverngn phonologicaprocessesia constraints
thatcanberankedamongotherconstraints.
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[69]

| Seto | PK-TO-WT | PRESCONTR | DEP-py | DEPpc | ... |
Input: /jumala-ka/'with God’

la.0 (juma:)(Bka) *

1b. (juma)(Bka) *

1c. (juma:)(Bka:) *x

1d. (jt:ma)(Bka) * 2

le. (jumma)(bka) * 2
1f. (jumal)(laka) * &
1h. (ja:mal)(laka) *k 2 2
Input: /hdpdhdt/

2a. (hOpd:)(hot) *

2b. (h©:pd)(hot) * K

2c. (hOppd)(hdt) * &
2d.0  (hopdh)(hot) *

3.3.3 The statusof quasi-diphthongs

In additionto indubitablediphthongssuchasai, au, Estonianhasa seriesof vowel sequences,
suchas ae, oa, which are usually also consideredas diphthongs. We think that they are actu-
ally phonologicallydisyllabic sequencesFor purpose®f this discussion|et usreferto themas
guasi-diphthongsyithoutanyintentto prejudgetheissue.Historically, andin partsynchronically
too, quasi-diphthongarisefrom the loss of interveningconsonant®y consonangradationand
by otherweakeningprocessesHint 1973:189-19Teportsthat they are normally pronounceds
monosyllabicbut cancountasdisyllabicin poetryandthenbe pronouncedaccordingly Thisis
notenoughto determingheir phonologicaktatus putthereareotherthingsto look at.

Evidencefor the disyllabic statusof quasi-diphthongsomesfrom morphophonemipattern-
ing. Considerthefollowing verb paradigmspayingparticularattentionto the distributionof Q3,
againmarkedby thecolon.

[70] Infinitive  PastParticiple Imperative

a. /saa/l saa:ma saanuq saa: ‘get’
il jaama  jaanuq jaa: ‘stay’
VoIl vbi:ma  vdinuq VoI ‘be able’
/kau/ kau:ma kaunuq kau: ‘go’
/mid/ muwrma  moodnig muu: ‘sell’

b. /joo/ juuma joonuq juu: ‘drink’
Nod/  luema  16dnig luu: ‘hit’
Iveel vii:ma veerilq vii: ‘take away’

c. /vala/ vala:ma vala:nuq vala: ‘pour’
fjurd/ jurama jara:noqg jura: ‘gnash’
/kosi/ kosi:ma kosi:nuq kosi: ‘propose(marriage)’

d. /vao/ vao:ma vao:nuq vao: ‘sink’
/lkae/ kae:ma kae:nuq kae: ‘look’
/had/ had:ma  hao:nuq hao: ‘perish’

In [70a,b]we seethatmonosyllabioverb stemswhich arealwaysheavy)becomeoverlongbefore
theinfinitive -mabutretainsregular(Q2) lengthbefore-(d)ag As/joo/ ‘drink’ in [70b] showsmid
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vowelsareregularlyraisedin Q3 in accordwith the processlescribedn [50]. CVCV stemslike
[70c], onthe otherhand,lengthenthe vowel of their secondsyllablebeforebothtypesof syllabic
endings.Thereasons that (asnotedabove)ternaryfeetarenot allowedin Estoniansothatthe
secondsyllablemustterminatethe foot, andhenceundergoegoot-final lengtheningegardles®f
themorphologicatypeof theending.

Now let us usethe contrastbetween[70a,b]and[70c] asa testfor the syllable structureof
guasi-diphthongadtems.We find thatthey alsoundergaofoot-final lengtheningoeforeboth types
of syllabicendings(see[70d]), thuspatterningwith the disyllabic stems.For example the quasi-
diphthongin [71c] patternswith thedisyllabic[71b].

[71] a. /saa-nug/ [(saa.nuq)]
b. /vala-nug/ [(va.la:)nuq]
c. /va.o-nug/ [(va.o:)nuq]

Another classof argumentdor the disyllabic statusof “contracteddiphthongs”’comesfrom
stress. For standardestonian,Hint (1973) showsthat quasi-diphthong¢‘late diphthongs”)are
associatedvith a different secondarystressthanlong vowelsanddiphthongs.He documentsan
intricate patternof variationand preferencesvhich do not easilyyield to any simpleformula?®
However,a first-ordergeneralizatiorwhich coversmuchof his stressdatais thatfeetwith “con-
tracteddiphthongs’normally behavelike disyllabic feet, and only optionally andin limited cir-
cumstancebke monosyllabideet.

Considemwordsof theform Foo, whereF is amonosyllabicor disyllabicfoot. If thefinal oo
sequenceonsistof two light syllables,it mayform the secondoot:

[72] a. Monosyllabic:[(vank.)(kn.le)]
b. Disyllabic: [(n6o.rik.)(ku.le)]
c. Quasi-dipthong|(vé.ok.)(k'le)]

But whentheword endsin a light-heavysequencethe placeof secondarystressdoesdependon
theshapeof F (Hint 1973:158-9)If F is monosyllabicthefootingis either(F)(LH) or (FL)(H). If
F is disyllabic,or hasa contracteddiphthong the penultis normally stressed?

[73] a. Monosyllabic:[(kau:.)(ki.ses)}~ [(kau.ku).(&s)]
b. Disyllabic: [(i.lu:.)(tu.sest)]
c. Quasi-diphthongjf(té.os.)(t.sel)]

Again, we seethatquasi-diphthongpatternwith disyllables notwith monosyllablesPresumably
the optionin [73a] reflectsthe effect of constraint*CLASH, which prohibits stresson adjacent
syllables.But in orderto explainwhy high-ranking*CLASH doesnot similarly pushthe stresgo
thelastsyllablein [73c], we mustassumehatté.os-countsastwo syllables.

[REPLACETHESESTANDARD ESTONIAN EXAMPLESWITH SETOEXAMPLES.]

26SeeKager199X...
27Final stresds possiblen poetry however
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Similar constraintcompetitionoccursin longerwords, but with more variability. Consider
now casewhereF is followed by threesyllables(Hint 1973:162-3)If Fis monosyllabicCLASH
normallydrivesthesecondargtresdo thethird syllable,asin [74a]. If Fis disyllabic,asin [74b],
thereis no questionof violating CLASH andthe alternatingsecondarstresgatternis obligatory
Again quasi-diphthongpreferentiallypehavdike disyllabicsequencesee[74c].

[74] a. Monosyllabic:(rarely[(au.)(st.te.)le],usually[(au.sat.)@.le)]
b. Disyllabic: [(valu.)(sat.te.)le])(not*[(v alu.sat.)(&.1e)])
c. Quasi-dipthong[(vé.ok.)(kt.te.)(le.ki)], or marginally[(vé.ok.)kit.(&.le.)ki)]

The samepatternis repeatedn longerwords:

[75] a. Monosyllabic:rarely[(Kint.)(Ius.te.)(&.ki)], usually[(Kint.)lus.(&.le.)ki]
b. Disyllabic: [(Op.pet.)(fis.te.)(&.ki)] (not*[( &p.pet.)tus.@.le.)ki)]
c. Quasi-dipthongjf(vé.ok.)(kt.te.)(le.ki)], or marginally[(vé.ok.)kit.(&.le.)ki)])

Quasi-diphthongsisually patternwith functionasdisyllables,butin longerwordsthereis aless
frequenoptionwhichseemdo reflectanalternativenonosyllabicsyllabification.It is possiblehat
it is amatterof adisyllabiclexical syllabificationanda monosyllabigostlexicalsyllabification.

[GET CORRESPONDINGSTRESSDATA FORTHE SETODIALECTS.]

3.3.4 The analysisof 6-fronting

We arefinally readyto formulatethe constrainthat drivesthe 0-fronting procesdiscussedere.
Finallengtheningandh-gemination(section3.3.2)tellsusthatthee is alwaysunstressea [V.he]
sequencegndtheanalysiof quasi-diphthong&ection3.3.3)tellsusthatadjacenfVe] sequences
suchasthatin [ka.e] are disyllabic. Therefore,the 6-vowels subjectto fronting are unstressed
nuclei

Thatleadsto the the generalizatiorthat 8-fronting appliesjust to unstresse@nsetlesso and
to -h0. Statedthis way, the processacquiresa rationale. As we stressedibove,unstresse® is
phoneticallya reducedvowel similar to @andcross-linguisticallysuchreducedvowelson their
own makepoor syllables.Specifically the typologicalobservations thatonsetlessyllableswith
areducedhucleusareexcludedn somelanguagesFor exampleword-initial @s not possiblein
Frenchor German.Moreover,the onsetrequirementannotbe satisfiedby a placelessonsonant
suchash or 7. Let usreferto this constrainiaso-WF.

This interpretationthen,positsthe motivationof thefronting processseenin [43] and[44] as
thatof avoidingsyllableswith reducednhucleiandno onset,or an onsetwith no oral articulation.
Giventheprosodicstructureve haveassumeds-WF explainseverythingaboutthefronting. First,
it explainswhy the fronting only appliesto d, not to any other backvowel, andthenonly if it
immediatelyfollows a vowel or is separatedrom it by a singleh. For it is only thenthatthe
prohibitedtype of weaksyllablearises.The otherwisepuzzlingfact thatthereis no fronting after
geminatdhh/is alsoexplainedpn the basisof thefoot structurethatwe motivated.

By tying thefrontingto thereducedccharacteof thebackunrounded/owelin non-initial sylla-
bles,we predictthatadialectthathasafull backvoweld in this position.We know of no suchSeto
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dialects but Votic, which otherwisehasa very similar harmonysystemjncluding® ~ e harmony
seemdo be a casein point. Its d seemdo be a full backvowelin all positions,transcribedase
(=IPA [']), andthis vowelis indeednot subjectto postvocalidronting 2

4 Constraint interaction

4.1 Sympathy

The local effectsdiscussedn the precedingsectionmaskthe effectsof vowel harmonyin two
ways: by creatingislandsof frontnessn backharmonicdomaing(transparenvowels),andby in-
troducingnewbackdomains(opaquevowels). Thetheoreticainterestof this interactionbetween
harmonyandlocal fronting is thatit showsthe needfor a theoryof constraintmasking(“opaque
constraininteraction”),andeliminatessomecandidates$or suchtheoriesrom contentionjnclud-
ing in particularSympathy

A Sympathysolutionof thetype advocatedy McCarthypositsthatharmonyis outrankedoy
a constraintwhich requiresa vowel to havethe samebacknesssa Sympathycandidateghatdoes
not undergoumlaut. The Sympathycandidatgthe“ [1-candidate”)mustbe the optimalcandidate
that satisfiessomeFaithfulnessconstraint(with the understandinghat all sympathyconstraints
are excludedfrom the selectionprocess).In the derivationof a casesuchasvahetbdt, the back
vowel of thefinal syllablemustharmonizewith the precedingoackvowelin *vahottot. Thisis the
SympathycandidateThe Faithfulnessonstrainthatselectst mustthenbe IDENT-1/O(BACK).

McCarthy's mostrecentformulation of Sympathytheory (McCarthy 2000) positstwo con-
straints,[]CumuL andODIFF, universallyrankedin thatorder [JCumMuL winnowsoutall candi-
dateswhicharenot CUMULATIVE, meaninghattheydo not havea supersebf the (0-Candidates
faithfulnessviolations. Such“incommensurabletandidatesan neverbe optimal. The sympa-
thetic candidatetself, therefore,doesnot violate [1CuMuUL, but, in the caseswheresympathy
doesany work, it is rejectedby somehigher-rankingconstraint. The function of CIDIFF is to
choosebetweenremainingcandidatespossiblyin conjunctionwith otherconstraintof the sys-
tem. ODIFF assignsone violation mark to every candidatefor eachunfaithful mappingthat it
doesnot sharewith the [J-Candidate.Thus, it chooseghe candidatethatis mostsimilar to the
Sympathycandidate.

McCarthy's formulationof the constraintg 1CumuL andDIFF is reproducedn [76].

[76] Givenasympatheticandidateé]-Cand,to evaluatea candidatee-Cand:

a. JCumuL: E-Candis cumulativewith respecto [J-Cand.Thatis, Ur_cand< Ue-cand
(whereU is thesetof a candidates faithfulnessviolations).

b. ODIFF: Every unfaithful mappingincurredby E-Candis alsoincurredby -Cand.
Thatis, assignoneviolation markfor everymemberof the setUg_cangWhichis notin
UI:I-Cand-

c. OCumMuL > UODIFF (universally).

283eehoweverLauermal993:258.
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To makeit clearhow this ideaworks, we showthe derivationin two stages.The first stage
is representeth [77] andshowshow I IDENT(Back) selectghe sympathycandidate For clarity,
| omit OCumMuL and ODIFF from this tableaubecausehe theory stipulatesthat they mustbe
disregardedor this purpose Assumefirst thattheunderlyingform is /vahbt-tot/.

[77]
| Seto [...]...[... | OlpentBack) | ... | ... |
Input: /vahbt-tdt/ ‘exchanged’
a.0 valhbt-tot O
b. vahet-bt *
C. vahet-tet *x
d. vahdt-tet *

The mostharmoniccandidateghat conformsto the selectorconstraint’] IDENT(Back) is [Jvahbt-
tot. Thenexttableay78] showshowtheactualoutputcandidates choserby sympathyto [Jvahbt-
tot, by o-WF andODIFF. Herewe let AGR(Back) standfor whateverconstraintor constraints
drive vowel harmony

L78] | Seto | o-WF | OCumuL | ODIFF | AGR(Back) | OIDENT(Back) | ... |
Input: /vahbt-tot/ ‘exchanged’
a.00 vatbt-tot *
b.0 vahet-tt * ** *
C. vahet-tet *x * **
d. vahbt-tet * * * *

Sincethe Sympathycandidatga) [1vahbt-tdt hasno faithfulnessviolationsrelativeto underlying
/vahot-tot/, all candidatefaveasupersetf its faithfulnessviolations. The Sympathycandidat€a)

vahbt-tot andcandidatgd) arethrownout becauseheyviolate o-WF (which hasto dominatethe

Sympathyconstraints1CumMmuL andDIFF if theseareto haveanyeffect). Of theremainingtwo

candidates(b) vahet-bt, beingcloserto [vahbt-tdt, bettersatisfied] DIFF. In thisway Sympathy
defeatsAGR(Back), asdesired.

Let usrecordthatthis is in effecta Duke of York derivation. Although sympathytheoryis
designedo excludeDuke of York derivations,certainsubtypesof themincluding the one seen
abovearereadilytractablewithin sympathytheory

Theproblemfor thesympathyaccounts that,by Richnesof the BaseandFreedonof Analy-
sis,we mustallow any combinationof /e/and/®/ in inputs,and,moreoversincefrontnesseyond
theinitial syllableis nondistinctivethechoiceof /e/ or /8/ in thosepositionsmustconvergeon the
sameoutput. Supposethen,we chooseheinput/vahet-tet/. JIDENT(Back) will now choosethis
inputasthe Sympathycandidate.

[79]
| Seto |...]...]... | OlpEnT(Back) | ... | ... |
Input: /vahet-tet/exchanged’
a. vahbt-tot *
b. vahet-tt *
c. 0 vahet-tet O
d. vahbt-tet *
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Againall the candidatesrecommensurableith the Sympathycandidatgc) [1vahet-tetbecause
eachhasa supersetf the latter’s faithfulnessviolation relativeto underlying/vahet-tet/. Of the
two candidateshatsurviveo-WF, it is the Sympathycandidatatself, identicalto the underlying
form, thatbestsatisfied 1 DIFF.

[80] | Seto | o-WF | OCumuL | ODIFF | AR(Back) | OIDENT(Back) | ... |
Input: /vahet-tet/exchanged’
a.d vahdt-tot * *x
b. vahet-tt * *x *
c.00 vahet-tet * *
d. vahbt-tet * * * *

Thereforeunderthis choiceof inputform, Sympathyagainfails to selectthe desiredoutput.

4.2 ExtendedSympathy

Theargumensofar hasrespectedcCarthys stricturethatsympathycandidatesnustbe selected
by Faithfulnessconstraints.lt shouldnot be givenup in a casualway, becausat is conceptually
an essentiapart of the theoryandhasimportantempiricalconsequencesBut problemslike the
onewe havesketchedut haveneverthelesged severalauthorsto proposethat markednesson-
straintscanalsofunction as selectorconstraintg1td and Mester1997, Merchant1997,De Lacy
1998, Walker 1999). The versionof SympathyTheoryin which this is allowedis called Ex-
TENDED SYMPATHY. Walker specificallyarguesthat harmonyis transmittedacrossintervening
neutralvowelsin local fashionvia a Sympathycandidaten which neutralvowelsparticipaten the
harmonicprocess.

But ExtendedSympathyfaresno betterthanoriginal Sympathyin this case.True,we cannow
forcethe Sympathycandidatezahdt-tot by usingharmonyastheselector But usingharmonyasthe
selectohasthe unfortunateeffectof makingopaquevowelstransparentln Seto,for examplewe
would get*l ahko-leinsteadof |ahko-B, onthe basisof sympathyto thefully harmonicSympathy
candidate’ ahkb-le. [81] showsthe selectionof the [I-candidataunderExtendedSympathy

[81]
| Seto |...]...]... | DAGrBack) | ... [ ... |
Input: /lahko-le/(or /lahkb-le/, /lahko-B/, etc.)
a.0 lahko-le O
b. lahko-b *
c lahko-le *x
d. lahko-10 *

Themostharmoniccandidatehatconformsto theselectoiconstraints O1ahkb-le. [82] showshow
theincorrectoutputcandidatel ahko-leis choserby sympathyto [J1ahkd-le ontheassumptiorthat
theunderlyingform is /lahkod-le/.
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[82]

| Seto | *6 | OCumuL | ODIFF | AGR(Back) | OIDENT(Back) | ... |
Input: /lahko-le/
a.ll lahko-le | *
b. lahko-b *x * i
c. 0 lahko-le * *x *
d. lahlo-16 || * * * k3

Candidatega) and(d) arethrown out becauseheyviolate * 6 (which, asbefore,hasto dominate
the Sympathyconstraintsn orderfor the whole machineryto haveany effectatall). CJDIFF then
decidesagainsthe desired(b) lahko-b in favor of the unwantedc) *l ahko-le We concludethat
eventhe ExtendedSympathyapproacho opacityis inconsistenwith OT’s fundamentaprinciples
of Richnesf the BaseandFreedonof Analysis.

4.3 Turbidity

Goldrick (2000)attacksthe problemof non-patentonstraintinteractionby introducingtwo types
of input/outputrelations,an abstractstructuralrelationof PROJECTON, andan audible,surface
relation of PRONUNCIATION. Normally the two relationscoincide— whatis projectedis pro-
nouncedand vice versa. But becausehe two relationsare subjectto separataMAXx and DEP
constraintgheycandivergeunderthe pressuref structuralmarkednessonstraints.

Turbidity theoryoffersanothemwayto achievepartialoutputvisibility of neutralizedinderlying
information. Any suchsolutionrunsinto the problemdiscussedn connectionwith sympathyin
the precedingsection,namelythat the requiredunderlyingrepresentationsannotbe guaranteed
weretheyarenoncontrastiveasin the caseat hand.

4.4 Targetedconstraints

Bakovic (2000) developsyet anotherapproacho neutralsegmentdasedon the notion of TAR-
GETED CONSTRAINTS, which he creditsto Colin Wilson. As Bakovic explains,the appealing
intuition behindit is that “transparent-vowetandidateshave morein commonwith the ideal,
fully-harmonic candidatehan opaque-vowetandidateslo” (p. 272). Let us agreethat kopima
soundamorelike *kopImathankopima does.

In our analysisof neutralvowelsthis could be understoocas a consequencef the fact that
transparencieadsto maximizationof unmarkedvowels(in this case), andthatunmarkeds/owels
suchasi areby theirvery naturelesssalientthanthe markedvowelssuchasa which would result
from opacity

Now let us seehow targetedconstraintscashin this intuition. They do so by carrying out
pairwise (ratherthanglobal) constraintevaluationf candidatesConstraintevaluationproceeds
by a seriesof pairwisecomparisondetweencandidatesandthe outcomesareaccumulatedintil
the optimalcandidates found.

Thetargetedversionof the constrainthatrulesout* 1in Seto(a directtranslationof a similar
constrainiof Bakovic's) would be:
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[83] (O[-Back,—Round,+High]

Let x be any candidateand ¢ be any [-Back,—Round,+Highyowel in x. If candidatey is
exactlylike x exceptthat( is not[-Back,—Round,+Highltheny is betterthanx.

Much dependson the right sequencef pairwisecomparisonsfor which Bakovic adoptsthe
following principlesformulatedby Wilson:

[84] a. Ordering. Startingwith the highest-rankeatonstraintin the hierarchy if the current
constraintassertdhe orderingz > y, thenaddx > y to the cumulativeorderingO,
exceptwhenthe oppositeordering(i.e. y > x) is in O. Repeatfor the next highest-
rankedconstraintin the hierarchy [To which Bakovic adds: The orderin which the
relative orderingsamongcandidateghat a given constraintassertsare addedto O is
givenby theabsoluterankingwhich thatconstraintestablisheamongthe candidates.]

b. Transitiveclosure. For any candidates, y, andz, if bothz > y andy > z arein the
cumulativeorderingO, thenz > zisalsoin O (i.e.x = y & y = z = = > 2).

c. Optimality. A candidates optimal if andonly if it isnotworsethananyothercandidate
in thefirst cumulativeordering(i.e. whentheloopin (a) ends).

Still following Bakovic’s exposition,we considerthe derivationof kopimafrom /kopi-ma/‘to
grope’. Thistimewe neednotworry aboutthebacknessf thenon-initialinputvowels,for targeted
constraintsfo their credit, do not rely on faithfulnessto underlyingrepresentationsNarrowing
downthefield to the four mostinterestingcandidatesye obtainthe tableaun [86].

[85

]\Candidates | O[+Back,—Round,+High] AGR(Back) |

Input: /kopi-ma/
a. kopIma d>al
b. kopima a>bl!
C. kopima b= c!
d.0 kopima a,b,c = d
| Cum.ordering:| d>ab>c [d=a>-b>-c|

Crucially, both[+Back,—Round,+Hightind AGR(Back) mustbetargetedconstraintsevaluatedn
the pairwisefashionstipulatedn [84].

Now considerthevowel 0. Recallthatwe got the desiredopaquebehaviorsimply by ranking
the correspondingonstraint* 6 with *1after IDENT-01 (Back). Undertargetedconstraintghis is
nolongerthecase.Thereis noreasorwhy o would notbetransparenlike i. Thetableaus exactly
thesame.

[86] | Candidates || (O[-Back,+Round,—High] AGR(Back) |
Input: /lahko-le/
a.0 lahko-b d>=al
b. lahko-le a>b!
C. lahko-10 b>c!
d. lahko-le a,b,c—d
| Cum.ordering: | d>ab>c [d-a>-b>-c|
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In fact, it is not clearhow to formulatea targetedconstrainthataccountdor opaquebehavior
Supposéhoweverthat thereis sucha targetedconstraint,or thatwe find a way of orchestrating
a mix of targetedand ordinary constraintswithin one constraintsystem. Thenwe still losethe
predictionthatbackneutralvowelsareopaqueandfront neutralvowelsaretransparent.

5 Conclusions

We havepresentedin analysisof the vowel harmonysystemof SetoEstonian with its abundant
disharmonyphenomenavhichinvolve bothtransparenandopaquevowels.Drawingon aprelim-
inary typologyof disharmonydevelopedn anotherstudyof ours,we showedhatthe Setosystem
revealgheinteractionof markednessonstraintghatgovernsegmeninventorieswith faithfulness
constraintanda featureagreementonstraint.The constraintshemselvesreall uncontroversial,
theonly theoreticahoveltywasto makeuseof two modesof constraintonjunctiorwhichemerge
naturallywhentheprocedurdor evaluatingconjoinedconstraintss spelledout.
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