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We proposean OT-theoretictypology of vowel harmonysystemsbasedon a comparativestudy of
front/backharmony. Harmonyprocessesare governedby a generalconstraintthat imposesfeature
agreementon neighboringsegments.Disharmonic(“neutral”) segmentsarisewhenthis constraintis
dominatedby markednessconstraintsand/orby faithfulnessconstraintsthatgovernsegmentinvento-
ries.Theseconstraintinteractionsdeterminewhetherdisharmonicsegmentsareopaqueor transparent,
andfix the cross-linguisticallydiversebehaviorof the latter. We makecrucial useof two modesof
localconstraintconjunction,whicharealreadyimplicit in thecurrenttheory. Ourproposalrestrictsthis
theoryby eliminatingthepossibilityof freelystipulatingthedomainof localconjunction.

1 Harmony

1.1 Balto-Finnic vowelharmony

The scopeof a harmonyprocessin a languageis determinedby its phonologicalinventory in
two respects.1 First, harmonyspreadsa featureto the fullest extentthat the inventoryallows:
morphologicalrestrictionsaside,all lexically contrastivevowels participatein vowel harmony
unlesssomeconstrainton the distribution of the harmonicfeaturepreventsit. Secondly, only
lexicallycontrastivevowelsparticipatein vowelharmony, or, toputit anotherway, lexicalharmony
is typically structure-preserving, in thesensethatit introducesnonewvowel types.2

Forexample,thefact that i andedonotbecome*i and* õ (backi andbacke) in backharmony
contextsin Finnishis connectedwith thefact that*i and* õ arenot phonemicin the language,as
wecantell independentlyfrom thefact thattheydonotoccurin initial syllables,whichdisplaythe
language’s full setof vowel contrasts.Votic andSouthEstonian,closelyrelatedlanguageswhich
do havee∼õ harmony, havephonemic/õ/, which is distinctivein initial syllables.

Thesetwo generalizationsholdfor all front/backharmonysystemsthatweknowof. All Balto-
Finnic languages,at least,obeyin principlethesamefront/backharmonyconstraint.Their actual
harmonypatternsvary quitewidely, accordingto how they interactwith otherconstraints.Wiik
1988documentssevenvowel systemsin Estoniandialects,andharmonyoperatesto the fullest

1This researchwassupportedin partby anNSFTwinning Grantto theauthors.Our thanksgo to Luc Baronian,
EdwardFlemming,andPaulKroeger,for patientlyandinsightfully discussingthis materialwith us in our Stanford
phonologyseminarin 2000.Wearealsoindebtedto BertVaux,andespeciallyto anastuteandmeticulousanonymous
reviewerfor raisingquestionsandmakingsuggestionswhichhavehelpedusimprovethefinal version.

2This secondgeneralizationhasapparentexceptions.Someareclearlydueto anoverlayof postlexicalharmony
(Kiparsky1985)or to local assimilationprocesses.For example,in EasternKhanty*i and* õ arenot phonemic,and
donotundergovowelharmony, but theyariseasallophonesof /i/ and/e/by localassimilationin certainbackcontexts.
Whetherall apparentexceptionsto thegeneralizationcanbeexplainedawayremainsto beseen,of course.
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extentin each.All sevenof thesevowel systemsarealsoinstantiatedoutsideof Estonianin other
Balto-Finniclanguages,andin all of themtooharmonyoperatesto thefullestextent.Thefollowing
tablesummarizesthedata.

(1) Balto-Finnic Estonian Initial syllables Non-initial syll. Harmonicalternations
EastVotic N. Seto u o a ü ö ä i e õ i u o a ü ö ä i e õ u∼ü, o∼ö, a∼ä, e∼õ
Votic dial. S.Seto u o a ü ö ä i e õ i u o a ü ä i e õ u∼ü, a∼ä, e∼õ
Finnish N.E. u o a ü ö ä i e u o a ü ö ä i e u∼ü, o∼ö, a∼ä
WestVotic N.Tarto u o a ü ö ä i e õ i u o a ä i e õ a∼ä, e∼õ
EnarveVeps S.W. u o a ü ö ä i e õ u a ü ä i e u∼ü, a∼ä
Vepsdial. Western u o a ü ö ä i e õ u a ä i e a∼ä
Livonian Northern u o a ü ö ä i e õ u a i e

At oneextreme,EasternVotic andthe NorthernSetodialectof Estonianhavethe four harmonic
pairs/a∼ä, õ∼e, o∼ö, u∼ü/ plusunpaired/i/ (KiparskyandPajusaluMS). At theotherextreme
areLivonian andNorthernEstonian,with their restrictedinventoryof non-initial vowels,which
permitsno harmonywhatever. Wiik pointsout for Estoniandialects,andthe otherBalto-Finnic
languagesconfirm,thefollowing partialhierarchyof intermediateinventories:ä� ü/õ� ö. Any
dialectthathasvowel harmonyat all hasat leasta∼ä harmony;in additionpossiblyu∼ü and/or
e∼õ harmony;andif oneof these,thenpossiblyo∼ö harmony. Wiik alsoobservesthattheseim-
plicationalrelationshipsreflectgeneralmarkednessasymmetries.For example,thegeneralization
that everyfront/backharmonysystemhasat leastä:a harmonyreflectsthe fact that frontnessis
morecompatiblewith lownessthanwith rounding,sothat ä is lessmarkedthanö, ü.

Takentogether,thesetwo generalizationssuggestthata harmonysystemcanbeunderstoodas
aresolutionof theconflictingclaimsof averygeneralprocesswhichspreadsafeature,andspecific
constraintswhich neutralizethat feature.Thevowel inventory, andtheextentof vowel harmony,
aredeterminedby theinterrankingof neutralizationconstraintswith antagonisticfaithfulnesscon-
straints.

1.2 Neutral vowels

By definition, vowels (or more generally, segments)are NEUTRAL if they do not undergohar-
mony. A vowel fails to undergoharmonywhenits harmoniccounterpartis prohibited,either in
theinventoryof phonemes(context-freeneutralization)or by adistributionalrestriction(positional
neutralization),e.g.theabsenceof non-initial i in SoutheasternEstonian.

Althoughthebasicaccountof disharmonyis quitesimple,thebehaviorof neutralvowelsshows
someinterestingcomplications,andtheseform themaintopicof our investigation.Neutralvowels
differ in howtheycombinewith harmonicvowels.Thefundamentaldivisionamongneutralvowels
is betweenOPAQUEvowelsandTRANSPARENT vowels.Opaquevowelsaredefinedasthosewhich
interruptharmonyandinitiate a new harmonicdomain,andtransparentvowelsarethosewhich
are“skipped” by harmony.3 From a theoreticalpoint of view, opaquevowelsdo not seemvery
problematic,for two reasons.In thefirst place,their behavioris quiteuniform,andsecondly, this

3Harmonictransparencyand opacity in this senseshouldbe distinguishedfrom derivationaltransparencyand
opacity, arising from feeding/bleedingandnon-feeding/non-bleedinginteractionsbetweenconstraints,respectively
(aswell asfrom othercauses).Confusingly, harmonictransparencycreatesderivationalopacity, andharmonicopacity
createsderivationaltransparency, aswe shallseedirectlybelow.
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behaviorfollows a patternof minimizing harmonyviolationswhich canbereadilycharacterized
by almostanyOT-basedapproach.

The very existenceof transparentneutral vowels, on the other hand, immediatelyraisesa
theoreticalpuzzle: why should the doubly disharmonic. . .a.. . i. . .a.. . ever be preferableto
. . .a.. . i. . . ä.. . , which hasjust onedisharmonictransition? The term “transparent”reflectsthe
powerful intuition, which hasguidedmanyan analysisin different ways, that the effect of har-
monysomehowreaches“across”this kind of neutralvowel. But how cansuchapparent“action
at a distance”be reconciledwith theprincipleof locality on which somanyfundamentalresults
in phonologydepend?This hasbeenoneof thecentralissuesaboutvowel harmonyfrom thebe-
ginning,andhasbecomemoreurgentstill with theadventof OT (Bakovic2000,Nı́ Chiośain and
Padgett2001).

The division of neutralvowels into opaqueandtransparentvowels,on the basisof whether
they trigger harmonyor not, only beginsto scratchthe surface. The harmonicpermeabilityof
neutralvowels is manifestedin remarkablydiverseways. Thereare at leastas many kinds of
neutrality in phonologyas thereare in internationalrelations. The boundarybetweenthem is
complex,andvariouskinds of mixed behavioroccur. Somevowelsareneutralstem-internally
but triggerharmonyin morphologicallyderivedenvironments,othersdo not. More subtly, some
actuallyprefer disharmoniccombinations,otherspreferharmoniccombinations,andwhich way
thepreferencegoescanitself dependon whethertheenvironmentis derivedor not. Moreover,if
thereareseveraltransparentvowels,theymaydivergein respectto theseproperties.

All this variationis neitherrandomnor simply a gradientmatterof “degreeof transparency”.
We will presentevidencefor strict generalizations,bothabsoluteandimplicational,andpropose
explanationsfor them. Oneof the centralresultsof OT phonologyis that manycategoriespre-
viously positedasprimitive emergefrom the interactionof independentlymotivatedconstraints.
The best-knownexampleis the foot inventorypreviouslypostulatedin the theoryof stressand
prosodicmorphology, which hasbeenarguedto be derivablefrom constraintson prosodicform
(seeKager1999,Ch. 4 for a clearexposition).Similarly, we think that the complexpatternsof
disharmonyfollow from the samekind of interplayof faithfulnessconstraintswith context-free
andcontext-sensitivemarkednessconstraintsthatgovernsharmonyitself.

2 Disharmony

2.1 The typology of neutral vowels

Cross-linguistically, so-calledtransparentvowelsmaydiffer with respectto thecontextin which
neutralizationoccurs.Theymaybecontext-freelyneutral,or participatein harmonyin somecon-
textswhile beingneutralin others,or finally be idiosyncraticallyneutral. Contextualneutrality
may be determinedprosodically(for example,initial/stressedvs. non-initial/unstressedposition)
or by theharmoniccontext.For example,in SouthernVepsian(Wiik 1989)andin theSouthEs-
tonianMulgi dialect(Tanning1961:33),u is neutralafter vowelsof unlike height([. . . ä.. .u.. . ]
versus*[. . . ä.. . ü.. . ]) but harmonicotherwise(*[. . .u.. . ü.. . ], *[. . . ü.. .u.. . ]), whereasa is al-
waysharmonic.4 Becauseof suchcontextualneutralization,a vowel maybeneutralevenif it has
aharmonicpartnerin thelanguage’s inventory:therelevantnotionof contrastis acontextualone.

4However,a is retainedaftertheneutralvowel i, asin minnas‘go’ (pres.pass.),exceptin thecontextof palatalized
consonants(e.g.Transl.Pl.iļ ļä-ksi ‘quietly’); contrastjää-nü ‘stayed’müü-vv̈a ‘to sell’.

3



Ourstudyof front/backharmonyleadsto threetypologicalgeneralizations.

Unmarkedness. Neutralvowelsbearan unmarkedvalueof the harmonizingfeature. For ex-
ample,theunmarkedvalueof backnessis [–Back] for unroundednonlowvowels,and[+Back] for
othervowels. For front/backharmonysystems,therefore,neutralvowelscanbeoneof i, e, a, o,
u, but not i, õ, ä, ö, ü. In the languageswe focuson here,the neutralvowelsare i ande; Seto
furnishesaninstanceof neutralo.

Uniformity. All neutralvowelswith a givenvalue[αF] of theharmonicfeaturewill beeither
opaqueor transparent.In Seto,for instance,[–Back] neutralvowelsaretransparent,and[+Back]
neutralvowelsareopaque.

Asymmetry. Transparentvowelshavea predictablefeaturevalue; in front/backharmonysys-
temsit is [–Back].

In what follows we mapout thespaceof variationandmodelit by anOT factorial typology,
whoseleadingideais that thecategoryof “neutralsegment”in all its varietyarisefrom thecom-
petitionbetweencontextualconstraintsandfeatureco-occurrenceconstraints.

2.2 Markednessand faithfulness

The markednessconstraintsthat governharmonyare of two types: featural markednesscon-
straints, and context-sensitivecombinatoricconstraints. The ranking of theseconstraintswith
respectto faithfulnessconstraintsdeterminestheinventoryin aparticularpositionor context.

(2) Featuralmarkednessconstraints

a.
[
–Lo
–Rd

]
⇒ [–Bk]: If avowel is nonlowandunrounded,it mustbefront. Thisconstraint

will bemnemonicallyreferredto as*i ,*õ.

b. [–Bk] ⇒
[
–Lo
–Rd

]
: If avowel is front, it mustbenonlowandunrounded(mnemonically:

* ä,*ö,*ü).

We choosetheimplicationalformat in (2) overa co-occurrenceformat(suchas*[–Lo,–Rd,+Bk],
*[+Lo,–Bk], *[+Rd,–Bk]) in order to precludesatisfactionof the constraintsby vowelsthat are
simply underspecifiedfor oneof thefeatures.In orderto conformto theimplicationalconstraints
(2a,b),vowelsmustbepositivelyspecifiedfor therequiredfeaturevalue.Of course,if othercon-
straintsor principles(suchastheconstraintSPECIFY proposedby RingenandHeinämäki 1999)
ruleoutunderspecifiedvowels,wemayreinstatethesimpleco-occurrencerestrictions.Eitherway,
the importantpoint is thatunderspecificationplaysno role in our solution. Everyunderspecified
output candidatesuccumbsto a more harmonicfully specifiedcandidate,and for everyunder-
specifiedinput, theoptimaloutputcandidateis a fully specifiedwell-formedpossibleword of the
language.Let us addthat this doesnot necessarilymeanthat we consideran underspecification
analysisof harmonyunfeasible,or undesirable.Our aim is simply to presenta coherentaccount
of vowelharmonywithoutusingunderspecification,not to assessthecomplexissuesraisedby the
alternative.

The featuralmarkednessconstraintsin (2) shouldprobablybe furtherdecomposed.As men-
tioned,ä is lessmarkedthanü, ö, which suggeststhat in additionto (2b) thereis a morespecific
constraint* ö,*ü. Whenthelatter is morehighly ranked,andotherconstraintsintervenebetween
them,splitssuchasthosenotedabovefor SouthernVepsianandMulgi result.
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Thecombinatoricmarkednessconstraintthatwewill assumedrivesharmonyis statedin (3).5

(3) Combinatoricmarkednessconstraint
AGR(F): Adjacentsegmentsmusthavethesamevalueof the feature[F] (Bakovic2000:4,
cf. Krämer2000).

In thelanguagesstudiedhere,[F] = [Back], butthesameconstraintholdsfor anyharmonicfeature.

We alsorequirethefaithfulnessconstraintsin (4).6

(4) Positionalfaithfulnessconstraints:

a. IDENT-�1(Back): An [αBack] input segmentin an initial syllable must not havea
[−αBack] outputcorrespondent(Beckman1998).

b. IDENT-F1(Back):An [αBack]inputsegmentin aninitial footmustnothavea[−αBack]
outputcorrespondent.(Theinitial foot of aword comprisesits first two syllables.)

c. IDENTROOT(Back): An [αBack] input segmentin a root mustnot havea [−αBack]
outputcorrespondent).(Note that this is an ordinarypositionalI/O faithfulnesscon-
straint à la Beckmann,not the Output/OutputconstraintSA-IDENT(F) proposedby
Bakovic2000:23).

Thesefaithfulnessconstraintsbecomevisible in a languagewhentheydominatemarkednesscon-
straintssuchas (3) AGR(Back). They determinethe controlling (“triggering”) environmentsin
harmonysystems.Theconstraint(4a)IDENT-�1(Back)singlesout thefirst vowelof theharmonic
domain. Theprivilegedstatusof theword-initial syllableestablishedby IDENT-�1(Back) means
two things: it is a triggerof harmony, andit is a positionof maximalcontrastevenindependently
of anyharmony. Theeffectsof thisconstraintarevisiblein all thelanguagesthatweareconcerned
with. Certaincontrastsin theharmonicfeaturearesuppressedin non-initial syllables,regardless
of themorphologicalmakeupof theword.

Theotherprivilegedenvironmentsarethefirst foot,andtheROOT (themonomorphemicstem).
Like IDENT-�1(Back),theseconstraintshavetwo functions.In theresolutionof disharmony, they
causethe featurevalueof thefirst foot andof the root to prevail. And theyaccountfor the “de-
rived environment”asymmetriescommonlyseenin harmonysystems.Theoverarchinggeneral-
izationhereis thatharmonicconstraintsmaybestricterin derivedenvironmentsthanmorpheme-
internally, andstricterin non-initial feet.

In FinnishandVepsianat least,thetwo relevantfaithfulnessconstraints(4b) IDENT-F1(Back)
and(4c) IDENTROOT(Back)arelocally conjoinedinto a constraintwhich singlesout thefirst foot
of theroot.

(5) IDENT-F1(Back)& IDENTROOT(Back): An [αBack] inputsegmentin thefirst foot of aroot
mustnothavea [−αBack] outputcorrespondent.

5Ourreviewerdrawsourattentionto McCarthy’sargument(2002:28,fn. 19)thatthisconstraintshouldbereplaced
by Padgett’s SPREAD constraint: “If any segmentis associatedwith F, then everysegmentis associatedwith F”.
McCarthypointsout thata constraintsuchasAGR(Back)cannotdistinguish,for example,betweenthesequencesa
a a ä, a a ä ä, anda ä ä ä, becauseall of themviolate it just once. Thesameis trueof symmetricSPREAD(Back).
However,a constraintSPREAD(+Back) selectsa a a ä as the minimal violation, and converselySPREAD(–Back)
selectsa ä ä ä. In theanalysisproposedbelow, it maybepossibleto replacethe AGR constraintsby corresponding
SPREAD constraints,with subtleformalandempiricalramificationsthatremainto beexplored.

6Faithfulnessto lexically stressedsyllables(Beckman1998)alsoplay a role in vowel harmony. Syllableswith
postlexicalrhythmic stressbehavejust like unstressedsyllables,however. On the role of lexical stressin Finnish
phonology, includingharmony, seeKiparsky2003.
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For example,in Finnish,affixesarefrontedafterall-neutralstems:sii-nä ‘it (essive)’,viit-tä ‘five
(abessive)’. But within simpledisyllabic stemswith a neutralvowel in the first syllable, front
andbackharmonicvowelscontrastin thesecondsyllable: sinä ‘you’ vs. kina ‘squabble’,riitt ä-
‘suffice’ vs.viitta ‘cloak’.7 But thisfaithfulnesseffectonly extendsthroughthefirst foot. Fromthe
third syllableon, thefront/backcontrastis neutralizedevenin roots. After two or moresyllables
with neutralvowels,only front vowelsoccur: kipinä ‘spark’, lipeä ‘lye’ vs. impossible*kipina,
*lipea.8

Local constraintconjunction(Smolensky1993, Kager 1999:392-400)combinesbasiccon-
straintsinto a new constraintwhich is violatedwhenboth its conjunctsareviolated. (6) shows
howtheconjoinedconstraint(5) works.

(6) Faithfulnessin Finnishneutral+backvowelcombinations:
a. ✓viitta — a is in thefirst foot of theroot (conjoinedconstraintblocksfronting)
b. *viit-ta — a is in thefirst foot but not in theroot (conjoinedconstraintinapplicable)
c. *kipina — a is in therootbut not in thefirst foot (conjoinedconstraintinapplicable)

In a suffixing languagesuchasFinnish,the effectsof theseconstraintsoverlapsignificantly.
The privilegedstatusof the initial syllabledeterminedby IDENT-�1(Back) is normally not de-
tectable.Still, it canbe seenin loanwordadaptation,by a kind of Emergenceof the Unmarked.
The following instancesof loanwordadaptationin colloquial/uneducatedFinnishshowthat the
first vowelprevails:9

(7) a. Peugeot→ pös̈o (not *poso)

b. olympialaiset→ olumpialaiset‘Olympic games’,trotyyli→ rotuli ‘TNT’, pulityyri→
pulituuri ‘shellacvarnish’

2.3 Varieties of neutrality

Beforecompletingthe constraintslet us review the typologicalspaceof neutralvowel behavior
descriptively, concentratingfirst on thepurely phonologicalside. To fix the behaviorof an [αF]
neutralvowel,we mustknow threethings:whetherit transmits[−αF] harmony, whetherit trans-
mits [αF] harmony, andwhetherit triggers[αF] harmonyon its own. Noneis entirelypredictable
from any of the others,but therearemany implicationalregularities. To schematizethe typol-
ogy for front/backharmony, we symbolizetransparentvowelsby i, backharmonicvowelsby a,
andfront harmonicvowelsby ä, andassumeleft-to-right harmonyin virtue of (4), as in all the
languagesin oursample.

• Transparencyto backharmony. Is . . .a.. . i. . . ä.. . excluded?

7However,vocalicaffixesaftermonosyllabicrootsact like stem-internalvowels: pes-u‘washing’, tiet-o ‘knowl-
edge’,el-o ‘living’. Wearenotsurewhatconstraintis responsiblefor thissubregularity. Sincevocalicsuffixes(unlike
consonantalones)inducearoot/syllable-boundarymismatch,anadhocsolutionwouldbetheconjunctionof * ä,*ö,*ü
andtheappropriateALIGN constraint.

8Exceptwhena velar precedes,when,on the contrary, the contrastis neutralizedin favor of a backvowel, e.g.
itikka ‘mosquito’,viisikko ‘groupof five’.

9Whentheinitial syllableis stressed,asin the languagesconsideredhere,theeffectof IDENT-�1(Back) is indis-
tinguishablefrom faithfulnessto stressedsyllables,which raisesthequestionwhethertheformercouldbereducedto
thelatter. But Turkish,in spiteof its word-finalstress,showsthesamespecialstatusof initial syllables,anindication
thatIDENT-�1(Back)is not reducibleto faithfulnessto stressedsyllables.
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• Transparencyto front harmony. Is . . . ä.. . i. . .a.. . excluded?

• Triggeringof front harmony. Is . . . i. . .a.. . excluded?

The tablein (8) mapsout the different waysin which the Finno-Ugriclanguagestreat these
situations. For the time being we focus on morphologicallyderivedenvironments(where the
last vowel is part of a suffix), which showmore of the markednessconstraintsat work: some
of the languagesimposestricterharmonyconstraintson themthanon root-internalenvironments
becausethefaithfulnessconstraintIDENTROOT(Back) introducedin thelastsubsectionblocksthe
markednessconstraintsfrom taking effect. Thereare eight logically possiblecombinations,of
which thefour representedby shadedrowsarenot instantiated.

(8) Thephonologicaldifferentiationof neutralvowelsin derivedenvironments:
[ [ ä ] a ] [ [ a ] i ] [ [ a i ] ä ] [ [ ä i ] a ] [ [ i ] a ]

a. Finnish * ✓ * * *
b. Uyghur,W Estonian * ✓ * * ✓

c. (Unattested) * ✓ * ✓ *
d. EnarveVepsian,Mulgi * ✓ * ✓ ✓

e. Khanty, NE Estonian * ✓ ✓ * *
f. (Unattested) * ✓ ✓ * ✓

g. (Unattested) * ✓ ✓ ✓ *
h. (Unattested) * ✓ ✓ ✓ ✓

The bracketsshowmorphologicalconstituency. Eachcolumn in the table representsa type of
disharmony.10 The starsin the first columndiagnoseharmonyitself: if a languagedoesnot bar
non-neutraldisharmonicvowelsin adjacentsyllablesit doesnot haveharmonyat all. Thecheck
marksin thesecondcolumndiagnoseneutrality: if a languagedoesnot allow suchsequencesof
syllablesit doesnot haveneutralvowelsat all. The last threecolumnsof (8) representthe three
critical diagnosticsjust listedthatestablishthedescriptivetypologyof neutralvowels.

In all the languages,the vowel i is neutral(unpaired);in somealsoe is neutral.11 But these
neutralvowelsbehavedifferently, as shown. For example,Uyghur hasback vowel endingsin
bothyol-imiz-Ka ‘our road-DAT’ andsinip-ta ‘class-LOC’ (Vaux2000),whereFinnishtreatsthe
correspondingconfigurationsdifferently, e.g.sot-i-mis-ta‘warring-PART’ versussinis-ẗa ‘blue-
PART’.12

We will proceedon theassumptionthatthefour unattestedsystemsin (8) aresystematicgaps,
for two reasons.First, theattestedtypesarepredictedby constraintsthataremotivatedindepen-
dentlyof theworkingsof harmonysystems,while themissingtypeswould requireadditionaloth-
erwiseunnecessarycomplications.Secondly, asimilar typologyseemsto holdsfor ATR harmony.
At leastthreeof the four typesthat we find in back/frontharmonyoccuralsoin ATR harmony,

10The table is basedon Wiik 1988, 1989 plus the following: our interpretationof the datain Must 1995 (NE
Estoniantexts,seeesp.p. 22), Juhkam& Sepp2000(WesternEstoniantexts),andTanning1961(textsin theMulgi
dialectof SouthEstonian),thegenerativeanalysesof Uyghurvowel harmonyby Lindblad1990andVaux2000,and
thepainstakingdescriptivestudyof vowelharmonyin Karjalainen’sEasternKhantytextsby Vértes1977.

11Both languagespresentinterestingcomplicationswhich we setasidehere.As mentioned,in EasternKhanty, an
optionalpostlexicallocalassimilationprocesscreatesbacki , õ, without interactingwith harmonyin anyway. This is
easilydealtwith in StratalOT (Kiparsky2000,forthcoming)butproblematicin parallelOT.

12In Uyghur,a closedclassof rootsexceptionallytriggersfront harmony:/bir-lAr/ → birl är ‘ones’. Also, roots
where/i/ is adjacentto /k, g/ regularlyinducefront harmony(presumablytriggeredby the palatalconsonant):/ki-
giz+lAr/→ kigizlär ‘felt rugs’, /yik-lAr/ → yiklär ‘loads’ (Lindblad1990).
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andnoneof the four typesmissingin back/frontharmonyare instantiatedin ATR harmony, as
far aswe know. Wolof (Ka 1994,Archangeli& Pulleyblank1994)is an analogto Finnish,and
Turkana(Noske1990)andShilluk (Gilley 1992)arecomparableto UyghurandEasternKhanty,
respectively(in therelevantrespects,of course).

Thebasicphonologicaltypologyresultsfrom theintersectionof two binaryproperties.

Thefirst binarypropertydistinguishesFinnishandEasternKhantyfrom UyghurandVepsian.
In FinnishandEasternKhanty, neutralvowelstrigger harmony, in Uyghur andVepsianthey do
not. Thispartof thetypologyis generatedby alternativerankingsof thetwo previouslyintroduced
constraints(2b) * ä, * ü, * ö and(3) AGR(Back). UyghurandVepsianavoid themarkedvowelsä,
ü, ö at thecostof permittingmildly disharmonicsequenceslike i a. FinnishandEasternKhanty
converselytoleratethesemarkedvowelsin orderto eliminatesuchdisharmoniccombinations.In
termsof constraintranking:

(9) a. Finnish,EasternKhanty: AGR(Back)� * ä,*ö,*ü

b. UyghurandVepsian:* ä,*ö,*ü� AGR(Back)

(10)
Finnish . . . AGR(Back) * ä,*ö,*ü . . .

[ i ] a i a *
☞ i ä *

[ i ] ä i a *
☞ i ä *

(11)
Uyghur . . . * ä,*ö,*ü AGR(Back) . . .

[ i ] a ☞ i a *
i ä *

[ i ] ä ☞ i a *
i ä *

Thisaverysimpleillustrationof howthetypologyof neutralvowelsreflectsalternativeresolutions
of theconflictbetweensyntagmaticconstraints(suchasAGR(Back))andparadigmaticconstraints
(suchas* ä,*ö,*ü).

Of course,thiscannotbethewholestory: root-internally, Finnishwelcomescombinationslike
i a with openarms,13 whereasit still excludescombinationslike ä a. This fact tells us that there
mustbe another,moreselectiveconstraintwhich is violated by ä a but not by i a. This more
selectiveconstraintmustdominate(5) (sinceit treatsrootsandderivedenvironmentsalike),which
aswe alreadyknow in turn dominatesthemoregeneralharmonyconstraintAGR(Back). Suppose
this new constraintforbids a harmonyviolation that involves markedvowels. In other words,
disharmonywith markedvowelsis bothworsethandisharmonyalone,andworsethanmarkedness
alone. We needno newprimitive constraintsto implementthis idea. Rather,we againuselocal
constraintconjunctionto combinetheexistingconstraintsAGR(Back) and* ä, * ö, * ü into a new
constraintMARKED HARMONY (MH):

(12) MARKED HARMONY (MH): (3) AGR(Back)& (2b,c)* ä, * ö, * ü

13In fact, disyllabic rootsof the type i a aredecidedlyfavoredover rootsof the type i ä, by roughly the same
ratio asa is favoredover ä. Similarly for all othercombinationsof neutralandharmonicvowels. Therearemany
complicationsinvolving bothnativeandforeignvocabularywhich we cannotgo into here;seeRingen& Heinämäki
1999,Välimaa-Blum1999,andKiparsky2003for somerecenttreatments.
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Theconjoinedconstraintis violatedwhenbothits conjunctsareviolated,as(13) illustrates.

(13) Finnishdisharmonywithin roots:
a. *a ä — ä is bothmarkedanddisharmonic(violating theconjoinedconstraint)
b. ✓i a — a is disharmonicbutunmarked(noviolationof theconjoinedconstraint)
c. ✓i ä — ä is markedbut harmonic(noviolationof theconjoinedconstraint)

It remainsfor us to accountfor thefact that “long-distancemarkeddisharmony”,exemplified
by sequencessuchasä i a anda i ä, is badin FinnishandUyghur,andgoodin theotherlanguages
— exceptof coursewhereexcludedby the constraintrankingsalreadyestablished(namely, in
EasternKhantyä i a is rejectedin favor of ä i ä by (9a),andin EnarveVepsiana i ä is rejectedin
favor of a i a by (9b)). In otherwords,neutralvowelsaretransparentin FinnishandUyghur. To
accountfor transparencyweneedaconstraintthatsomehowforbidsdisharmonyacrossintervening
neutralvowels.Whenthatconstraintdominatesthestricterlocal harmonyconstraintAGR(Back),
transparencyresults.

Again,weneednonewprimitiveconstraintsto getthisresult.As formulatedin theliteratureso
far (Kager1999:393),thetheoryof constraintconjunctionrequiresspecificationof somedomain
in which violationsof conjoinedconstraintsareassessed,suchasa segment,a morpheme,or a
word. Insteadof embracingthis full freedom,let ussupposethattherearejust two interpretations
of conjoinedconstraints:

(14) a. CONSTRAINT CONJUNCTION (GENERALIZED CASE): A conjoinedconstraintC1&C2

is violatedwhenC1 andC2 areviolated.

b. CONSTRAINT CONJUNCTION (CORE CASE): A conjoinedconstraintC1&C2 is vio-
latedwhenC1 andC2 areviolatedandtheminimalsubstringsthatcontaintheviolations
overlap.

By specifyingthe domainof constraintevaluationin the two alternativewaysin (14) we obtain
two versionsof theconjoinedconstraint(12) MH thatprecludesdisharmonyof markedvowels.

(15) a. GENERALIZED MH: adomainmaynotcontainbothavowelmarkedfor F andavowel
disharmonicfor F.

b. CORE MH: avowelmaynotbebothmarkedfor F anddisharmonicfor F.

For example,CORE MH is violatedby the sequencesa ä and ä a, but not by the sequences̈a i
a or a i ä, whereasGENERALIZED MH is violatedby all of them. The sequencëa o ä hastwo
violationsof bothconstraints(onein thesubstring̈a o, theotherin thesubstringo ä). Thesequence
ä i a i ä hastwo violationsof GENERALIZED MH (namelyä i a anda i ä), but no violationsof
CORE MH.

Theseconstraintscompletethe desiredfactorial typology of neutrality. Neutral vowels are
transparentif GENERALIZED MH outrankssomeantagonisticconstraint(be it faithfulnessor
markedness).Theprecisenatureof the transparentbehaviorfollows from thenatureof thedom-
inatedconstraint. In the languagesunderconsideration,it is AGR(Back), which would enforce
local harmony, thatis, opacityratherthantransparency.

(16) a. Transparency(e.g.Finnish):GENERALIZED MH � AGR(Back)

b. Opacity(e.g.EasternKhanty): AGR(Back)� GENERALIZED MH

Note that this treatmentof transparencyrequiresthata conjoinedconstraintcanbeoutrankedby
theconjunctsthatcomposeit (contraryto whatis usuallyassumed,Kager1999:393).
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(17)
Transparent /i/ . . . GENERALIZED MH AGR(Back) . . .

[ ä i ] a ä i a * *
☞ ä i ä

[ a i ] ä ☞ a i a **
a i ä * *

(18)
Opaque/i/ . . . AGR(Back) GENERALIZED MH . . .

[ ä i ] a ä i a * *
☞ ä i ä

[ a i ] ä a i a **
☞ a i ä * *

Combiningthe threevariably rankedconstraintsdiscussedso far, we derive the empirically
attestedfour-waytypologyof (8):

(19) Finnish:GENERALIZED MH � AGR(Back)� * ä,*ö,*ü

Finnish GENERALIZED MH AGR(Back) * ä,*ö,*ü

[ ä i ] a ä i a * * *
☞ ä i ä **

[ a i ] ä ☞ a i a **
a i ä * * *

[ i ] a i a *
☞ i ä *

(20) Uyghur: GENERALIZED MH � * ä,*ö,*ü� AGR(Back)

Uyghur GENERALIZED MH * ä,*ö,*ü AGR(Back)

[ ä i ] a ä i a * * *
☞ ä i ä **

[ a i ] ä ☞ a i a **
a i ä * * *

[ i ] a ☞ i a *
i ä *

(21) Vepsian:* ä,*ö,*ü� GENERALIZED MH, AGR(Back)

Vepsian * ä,*ö,*ü GENERALIZED MH AGR(Back)

[ ä i ] a ☞ ä i a * * *
ä i ä **

[ a i ] ä ☞ a i a **
a i ä * * *

[ i ] a ☞ i a *
i ä *

(22) Khanty: AGR(Back)� GENERALIZED MH, * ä,*ö,*ü
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Khanty AGR(Back) GENERALIZED MH * ä,*ö,*ü

[ ä i ] a ä i a * * *
☞ ä i ä **

[ a i ] ä a i a **
☞ a i ä * * *

[ i ] a i a *
☞ i ä *

Note that therearefour ratherthansix distinct systems.The reasonis that, if eitherthe general
harmonyconstraintAGR(Back) or thegeneralanti-harmonymarkednessconstraint* ä,*ö,*ü rank
at the top (as in KhantyandVepsian,respectively)the rankingof othertwo constraintsremains
moot.

In all four typesof languages,the constraintsjust discussedaredominatedby the threecon-
straints*i ,*õ� IDENT-�1(Back), CORE MH. That CORE MH is alwaysrankedat leastashigh
asGENERALIZED MH is simplyaconsequenceof thefact thatconstraintswhich excludemarked
configurationsareneveroutrankedby constraintswhich excludeunmarkedconfigurations(this is
really thedefinitionof markedness).Sincewe areconsideringonly systemswith neutralvowelsi
e, theconstraint[–Lo,–Rd]⇒ [–Bk] (*i ,*õ) outrankstheharmonyconstraintsin all thelanguages
consideredhere. The lack of nonlow back unroundedvowels imposedby the high ranking of
[–Lo,–Rd]⇒ [–Bk] is typical of front-backharmonysystems,andfrequentin vowel systemsin
general,of course.Also common,in languageswith andwithoutharmony, is theneutralizationof
contrastsin non-initialsyllablesthatariseswhenIDENT-�1(Back)outranksmarkednessconstraints
whichsuppressfeaturecontrasts.

In the languagesunderconsideration,then, all candidateswith back unroundedvowels are
excludedby undominated[–Lo,–Rd]⇒ [–Bk], andwill beomittedin what follows. So/i/ in any
inputalwayssurfacesasi.

(23)
Input *i ,*õ IDENT-�1(Back) . . .

[ a i ] ☞ a i
a i *
ä i *

[ a i ] ☞ a i
a i *
ä i *

[ i ] ☞ i
i * *

[ i ] ☞ i
i *

[ ä i ] ☞ ä i
ä i *
a i *

[ ä i ] ☞ ä i
ä i *
a i *
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ThereverserankingIDENT-�1(Back)� *i is attestedin Seto(SoutheasternEstonian),where/i/ is
adistinctiveharmonicbackvowel in initial syllablesonly (KiparskyandPajusaluMS).

Finally, therankingof IDENTROOT(Back)(hereconjoinedwith IDENT-F1(Back))with respect
to AGR(Back)and* ä,*ö,*ü is whatdetermineswhetherotherwiseprohibitedcasesof disharmony
involving neutralvowelsaretoleratedwithin roots.This seemsto beanindependentsiteof cross-
linguistic variationwhich doesnot interactwith the other typologicalparameterswe havecon-
sidered.The following tableauxshowhow the root-internalcounterpartsof the derivedcasesin
(19)-(22)work out in thefour types.

In Finnish,IDENTROOT(Back)& IDENT-F1(Back)andGENERALIZED MH outrankAGR(Back).
Consequentlysequencesof thetypeä i a, a i ä, andi i a areprecludedacrosstheboard,whereasi
a contrastswith i ä root-internally(e.g.viitta ‘cloak’ vs. riitt ä- ‘suffice’) but is precludedacrossa
boundary(e.g.viit-tä ‘five (partitive)’).

(24) Finnish: GENERALIZED MH, IDENTROOT(Back) & IDENT-F1(Back)� AGR(Back)�
* ä,*ö,*ü

Finnish GEN MH IDRT(Back)& ID-F1(Back) AGR(Back) * ä,*ö,*ü

ä i a ä i a * * *
☞ ä i ä **

a i ä ☞ a i a **
a i ä * * *

i a ☞ i a *
i ä * *

i ä i a * *
☞ i ä *

i i a i i a *
☞ i i ä *

For Vepsian,Tunkelo1946:700statesthat ä neveroccursbeyondthe secondsyllableof the
word if the precedingsyllablehasthe neutralvowel i (cf. Wiik 1989:99). So (at leastfor low
vowels)backnessis neutralizedafterthefirst foot, but in favorof thebackvowel: notonly i i ä but
evenä i ä is excludedmorpheme-internally. Accordingly, therankingmustbeIDENTROOT(Back)
& IDENT-F1(Back)� * ä,*ö,*ü� GENERALIZED MH, AGR(Back).

(25) Vepsian:IDENTROOT(Back)& IDENT-F1(Back)� * ä,*ö,*ü�GENERALIZED MH, AGR(Back)
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Vepsian IDRT(Back)& ID-F1(Back) * ä,*ö,*ü GEN MH AGR(Back)

ä i a ☞ ä i a * * *
ä i ä **

ä i ä ☞ ä i a * * *
ä i ä **

a i ä ☞ a i a **
a i ä * * *

i a ☞ i a *
i ä * *

i ä i a * *
☞ i ä *

i i a ☞ i i a *
i i ä *

i i ä ☞ i i a *
i i ä *

In Uyghur,while neutralrootstriggerbackharmonyon suffixes,front andbackvowelsappar-
ently mix freely with neutralvowelswithin roots. (At least,we havefoundno evidencethat root
length,via ID-F1(Back),playsavisiblerole.) In systemsof thistype,ä i a anda i ä arepermittedif
IDENTROOT(Back)� GENERALIZED MH, andexcludedotherwise(thesituationshownin (26)).
Demotionof IDENTROOT(Back) below* ä,*ö,*ü moreoverneutralizesi ä to i a.

(26) Uyghur: GENERALIZED MH � IDENTROOT(Back)� * ä,*ö,*ü, AGR(Back)

Uyghur GEN MH IDRT(Back) * ä,*ö,*ü AGR(Back)

ä i a ä i a * * *
☞ ä i ä * **

a i ä ☞ a i a * **
a i ä * * *

i a ☞ i a *
i ä * *

i ä i a * *
☞ i ä *

i i a ☞ i i a *
i i ä * *

i i ä i i a * *
☞ i i ä *

EasternKhantyrepresentstheotherextreme,whereAGR(Back) outrankstheotherthreecon-
straints. The rankingAGR(Back)� IDENTROOT(Back) excludesroot-internal* i a (aswell as
root-internal* ä i a). In fact, neitherthe textualdatanor the analysisof Vértes1977givesany
indicationof adifferencebetweenroot-internalandcross-morphemicharmonyin this language.

(27) EasternKhanty: AGR(Back)� IDENTROOT(Back),GENERALIZED MH, * ä,*ö,*ü
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Khanty AGR(Back) IDRT(Back) GEN MH * ä,*ö,*ü

ä i a ä i a * * *
☞ ä i ä * **

a i ä a i a ** *
☞ a i ä * * *

i a i a *
☞ i ä * *

i ä i a * *
☞ i ä *

i i a i i a *
☞ i i ä * *

i i ä i i a * *
☞ i i ä *

In sum, it seemsthat root faithfulnessplaysno role either in languageswherethe harmony
constraintAGR(Back) is very strong(suchasKhanty),or in languageswherethe anti-harmonic
neutralizationconstraint* ä,*ö,*ü is very strong(suchasVepsian).It is in languageswhereboth
theseconstraintsarerankedclosetogether(FinnishandUyghur, in our case)that thereis room
for morphologicalandroot-faithfulnesseffects. Here,wherethe strengthof harmonyandanti-
harmonyaremorecloselymatched,faithfulnessto thelexical form by IDENTROOT(Back) cantip
thebalancebetweentheirconflictingdemands.

Summingup the discussionso far, the collatedrankingsfor the four languagesaregiven in
(28).

(28) a. Finnish: *i ,*õ� IDENT-�1(Back),CORE MH, GENERALIZED MH � IDRT(Back)
& ID-F1(Back)� AGR(Back)� * ä,*ö,*ü

b. Vepsian: *i ,*õ� IDENT-�1(Bk), CORE MH� IDENTROOT(Back)& IDENT-F1(Back)
� * ä,*ö,*ü� GENERALIZED MH � AGR(Back)

c. Uyghur: *i ,*õ� IDENT-�1(Back),CORE MH, GENERALIZED MH� IDENTROOT(Back)
� * ä,*ö,*ü� AGR(Back)

d. Eastern Khanty: *i ,*õ� IDENT-�1(Bk) � CORE MH � AGR(Back)� IDENT-
ROOT(Back)� GENERALIZED MH, * ä,*ö,*ü

Someof the moreinterestingdifferencesandsimilaritiesbetweenthe four systemsareillus-
tratedin thefollowing tableaux.
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Finnish *i
,*

õ

ID
-�

1
(B

k)

C
O

R
E

M
H

G
E

N
M

H

ID
R

T
(B

k)
&

ID
-F

1
(B

k)

A
G

R
(B

k)

*ä
,*

ö
,*

ü

[ a i ] a ☞ a i a **
a i ä * * *
ä i ä * * **

[ ä i ] a ä i a * * *
☞ ä i ä **

a i a * * **

ä i a ä i a * * *
☞ ä i ä **

a i a * * **

[ i ] a i a *
☞ i ä *

i a ☞ i a *
i ä * *

i ä i a * *
☞ i ä *

i i a i i a *
☞ i i ä *

i i ä i i a *
☞ i i ä *

ä a ä a * * * *
☞ ä ä * **

aa * *

Vepsian *i
,*

õ

ID
-�

1
(B

k)

C
O

R
E

M
H

ID
R

T
(B

k)
&

ID
-F

1
(B

k)

*ä
,*

ö
,*

ü

G
E

N
M

H

A
G

R
(B

k)

☞ a i a **
a i ä * * *
ä i ä * * **

☞ ä i a * * *
ä i ä **
a i a * * **

☞ ä i a * * *
ä i ä **
a i a * * **

☞ i a *
i ä *

☞ i a *
i ä * *

i a * *
☞ i ä *

☞ i i a *
i i ä *

☞ i i a *
i i ä *

ä a * * * *
☞ ä ä * **

aa * *
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Input Khanty *i
,*

õ

ID
-�

1
(B

k)

C
O

R
E

M
H

A
G

R
(B

k)

ID
R

T
(B

k)

G
E

N
M

H

*ä
,*

ö
,*

ü

[ a i ] a a i a **
☞ a i ä * * *

ä i ä * * **

[ ä i ] a ä i a * * *
☞ ä i ä **

a i a * ** *

ä i a ä i a * * *
☞ ä i ä * **

a i a * ** *

[ i ] a i a *
☞ i ä *

[ i ] ä i a *
☞ i ä *

i a i a *
☞ i ä * *

i ä i a * *
☞ i ä *

i i a i i a *
☞ i i ä * *

i i ä i i a * *
☞ i i ä *

ä a ä a * * * *
☞ ä ä * **

aa * *

Uyghur *i
,*

õ

ID
-�

1
(B

k)

C
O

R
E

M
H

G
E

N
M

H

ID
R

T
(B

k)

*ä
,*

ö
,*

ü

A
G

R
(B

k)

☞ a i a **
a i ä * * *
ä i ä * * **

ä i a * * *
☞ ä i ä **

a i a * * **

ä i a * * *
☞ ä i ä * **

a i a * * **

☞ i a *
i ä *

☞ i a *
i ä *

☞ i a *
i ä * *

i a * *
☞ i ä *

☞ i i a *
i i ä * *

i i a * *
☞ i i ä *

ä a * * * *
☞ ä ä * **

aa * *

2.4 Deriving the typological generalizations

If correct,our analysisshouldderivetheremainingtruetypologicalgeneralizationsaboutneutral
vowelsaswell. Abovewe formulatedthreeempiricalgeneralizations,unmarkedness, asymmetry,
anduniformity. Thesedo follow from thefactorialtypologyof theconstraintsystem.

The unmarkednesspropertyfollows from the leadingideathat harmonyreflectsthe interac-
tion of generalsyntagmaticconstraints(in this caseAGR(Back) andits conjoinedversion)with
paradigmaticrestrictionson vowel contrasts.Thereis no “harmonyrule”, thereforeno stipulated
contextualrestrictionson theharmonyprocess.Rather,neutralityis enforcedby markednesscon-
straints. We know that theseconstraintssuppressfeaturedistinctionsin favor of the unmarked
featurespecifications.That is why neutralvowels show the unmarkedvaluesof the harmonic
feature.

The uniformity propertyis a consequenceof the generalityof the featuralmarkednesscon-
straints(2). The predictionhereis weakerthanin the precedingcase,in that it dependson the
substanceof theactualconstraintsthatwe haveposited.To theextentthat thereexistmorespe-
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cific markednessconstraintsthat singleout particularneutralvowels,non-uniformityshouldbe
possible.

The asymmetryproperty(in the caseat hand,the generalizationthat backneutralvowelsin
front/backharmonysystemsareopaqueratherthantransparent)follows from theproposedanaly-
sisof transparency. Neutralvowelsaretransparentwith respectto backnessharmonywhenGEN-
ERALIZED MH (the conjunctionof * ä,*ö,*ü and AGR(Back)) rankshigh. In (16) we sawthat
underthe ranking GENERALIZED MH � AGR(Back), i is transparent,and underthe ranking
AGR(Back)� GENERALIZED MH, i is opaque.But, asthefollowing tableauxshow, o is opaque
underboththeserankings.In fact,thesequencëa o a is betterthanthesequencëa o ä with respect
to front/backharmonyon anyrankingof theconstraintswehave(contrast(30)and(18)).

(29)
Opaque/o/ . . . GENERALIZED MH AGR(Back) . . .

[ ä o ] a ☞ ä o a * *
ä o ä ** **

[ ä o ] ä ☞ ä o a * *
ä o ä ** **

(30)
Opaque/o/ . . . AGR(Back) GENERALIZED MH . . .

[ ä o ] a ☞ ä o a * *
ä o ä ** **

[ ä o ] ä ☞ ä o a * *
ä o ä ** **

Undereveryrankingof theproposedconstraints,neutralvowelsareunmarkedwith respectto
the harmonicfeature,backneutralvowelsareopaque(ratherthantransparent),andif evenone
front neutralvowel is transparent,all of themmustbe.Moreover,thispredictionholdsfor all types
of neutralvowels,whethercontext-free,contextual,or idiosyncratic.

In theinstantiationsof theconjoinedconstraintschema(15)consideredsofar, theconjunctthat
excludesthemarkedvowelsis (2b) (* ä,*ö,*ü). In principleall markednessconstraintsshouldcon-
join with AGR(Back)bothin thecoremodeandin thegeneralmode.14 Suchconjoinedconstraints
arein fact instantiated.ForTurkish,Clements& Sezer1983proposethegeneralizationthatstable
exceptionsto front/backharmonydonotcontainthemarkedvowelsö, ü, i (butonly theunmarked
vowels i, e, a, o, u). This meansthat (3) alsoconjoinswith (2a) into a constraintAGR(Back) &
*i ,*õ. Theconstraintrankingfor Turkishwouldbeasfollows:

(31) Turkish:
{

AGR(Back)& *i ,õ
AGR(Back)&* ä,*ö,*ü

}
� IDENTROOT(Back)� *i ,õ, AGR(Back),* ä,*ö,*ü

Turkishroot-internal(“non-derivedenvironment”)disharmonyasdiscussedbyClementsandSezer
occursbecauseIDENTROOT(Back) intervenesbetweenthe conjoinedconstraintbarringmarked
disharmonyandmoregeneralmarkednessconstraintsincludingtheplainharmonyconstraintAGR(Back).

(32) Turkishroot disharmony:
a. *o ü — ü is bothmarkedanddisharmonic(violating theconjoinedconstraint)
b. ✓o e — e is disharmonicbutunmarked(no violationof theconjoinedconstraint)
c. ✓ö ü — ü is markedbut harmonic(no violationof theconjoinedconstraint)

14However,asItô andMesterhavenoted,conjoinedconstraintsshouldbemutuallyrelevant,in somesensewhich
remainsto bepreciselyexplicated.
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Clements& Sezerreporta similar situationwith respectto roundingharmony, which canbeac-
countedfor in aparallelfashion.

3 Conclusions

We havepresenteda tentativetypology of front/backvowel harmonysystems,concentratingon
disharmonyphenomena.Disharmonicvowelsareeitheropaqueor transparent,andthelattershow
cross-linguisticallyvery diversebehavior. The leadingidea of our analysisis that disharmony
ariseswhena generalharmonyconstraintthat imposesfeatureagreementon neighboringvowels
is dominatedby faithfulnessconstraintsandby markednessconstraintsthatgovernvowel inven-
tories. We showedthat the empirically attestedtypology of disharmonyis derivablefrom these
assumptionson thebasisof uncontroversialconstraints.Theonly noveltywasto makeuseof two
modesof local constraintconjunction,which howeverarealreadyimplicit in thetheory. Farfrom
beingaweakeningof thetheory, ourproposalis in this respectmorerestrictivethantheheretofore
countenancedalternativeof allowingthedomainof local conjunctionto befreely stipulated.
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